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Bandages* 

Baxdacjes  constitute  one  of  the  ino^t  widi'ly  nse<l  and  iniportiint 
fitir^cal  drt*s^ings:  they  are  ver\"  generally  employed  ta  h(*ld  dressings 
in  contaet  with  wounds,  ti»  niiike  |iressnre,  and  tu  seeiire  splints  in  pluce 
in  the  treatment  of  fmetnres  and  tlisltwatinns.  l^iiidages  itiay  hv  pi*e- 
ptinnl  of  various  materiids,  sneli  as  nnisliri  (hlciieheil  or  nrjblcaehed), 
Itnen,  rrinoline,  Hannel,  eheese-  nv  tubueeo-elotli,  rnl>l>er  ,^heetin^ ;  and 
of  the!<»  the  most  widely  usetl  is  the  bandiige  made  fn>m  unbtraelied 
muslin,  Ijeeause  of  its  cheapness.  Flmniel,  from  its  elastieity,  is  some- 
times nsed,  hut  its  eioplciyiiieiit  iuv  bandaj^es  is  nuw  p'nendly  limited 
to  itH  use  in  dressings  after  operative  wtirk  upon  the  eye  aiul  for  the 
primary  riiHer  in  the  npjdieati«>n  of  plaster-ni- Paris  dressings. 

liandages  are  either  j^impfr^  when  etfUipist^d  of  one  j)ieee  r»f  material, 
mch  as  the  t)rdinarv  roller  bandaj^^e,  or  romponnd,  when  j>repared  uf  one 
or  more  pieces  secured  ti>gether  and  ada]ite*l  by  size  and  sba|>e  to  ]KHni- 
liar  <»bjeets.  Every  praetitinm'r  should  l>e  pcrfertly  familiar  with  the 
genend  rules  of  bantlairing,  and  protiricrit  In  the  a])]dieatit>n  of  the  roller 
UirMlagis  for  a  well-ajjplied  bnndag**  adds  uuieh  to  the  c^omfort  of  ilw 
|iatieiit,  ami  the  mt^tliml  tif  its  ajiplicatitm  oftt^n  s4H'ures  f(»r  the  ]>hysieian 
tht*  tH>iifidencc  lK»th  of  the  patient  and  his  friends,  while,  on  the  other 
hand,  a  badly-aj»plie<l  bandage  is  apt  tn  be  uneomfortaJde  anil  iuseeure. 

The  Roller  Bandaere.^ — The  roller  bandage  ectnsists  of  a  strip  of 
mme  one  of  the  materials  previously  nientioued,  of  variable  h^ngth  and 
width*  which,  for  ease  of  ap|die:ition,  is  rolled  into  a  (*ylinclric\Ml  form. 
A  bandage  rolled  into  the  tbrni  of  a  eylinth-r  is  eallrd  a  single  or  ^ingh^ 
beailc«l  roller;  if  rolle<l  fnmi  each  extremity  towanl  the  centre,  so  that 
two  c>*linders  are  formed,  joiner  I  by  a  ctMitral  striji,  a  douhh*  iir  donble- 
hituliHl  ndler  h  fonne<L  r>oid>Ie  n»llers  are  ui>t  nuieli  UH'd  at  the 
prf*S4*ttt  limi%  and  in  practice  tbi'  single  r(*ller  will  be  tonnd  to  be  amply 
sufficient  fur  the  appli<':ition  of  almost  all  the  tiaudages  employr<l  in 
«urgi*iil  dressings.  The  ih^v  cud  of  the  roIltT  bauflage  is  calliMl  the 
tHitiai  ejiremUif  ;  the  end  which  is  cnclosfHl  in  the  eentrt»  of  the  cylinder 
h  the  terminal  cxtmnit/f:  and  rhe  jK>rtiou  betwetui  the  extremities,  tftc 
tcKfy*  The  roller  bandage  has  two  surfaces,  PxteriHtf  and  httrnutL  The 
material  commonly  enifdoycd  for  the  ndler  bandage  is  unbleached 
muslin,  altliough  for  s|Kf*ial  purposes  linen,  flannel,  rnbl)er  sliccting, 
crinoline,  4ir  chci'St^'loth  may  Ix'  tiK'd.  It  is  inipirtant  that  the  roller 
Ixuuliigi*  should  ^HKLsist  c»f  one  piece^  free  from  seams  or  selvage,  for  if 
nuiilc  from  u  uutaln'r  of  pieces  sewed  together,  or  if  it  e<>ntaius  creases 
Vol.,  U.— 2  17 
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or  st'lvage,  it  cannot  he  so  neatly  apj>litMl  nnd  it  is  not  so  ccmifurtrilik'  to 
the  ])ati</nt,  as  it  is  apt  to  leave  erease.^  upuii  the  j^kiii.  In  jrivpariu^ 
tlie  ordinary  ninsliii  hanihiire  the  material  i>  torn  into  strips  van  iii^-  in 
Ieii;i'tli  and  wiilth  aeeoniin*^  to  the  jKirtion  of  the  hm\y  to  wliirh  it  is 
ti>  he  applied,  and  it  is  tlieii  rolled  into  a  cylinder,  either  hy  hand  or 
by  a  maehine  eonstrneted  tor  the  pnrpof^\ 

Every  practitioner  shonld  l>e  al>le  to  roll  a  haiidage  hy  hand,  for 
in  practice  the  medical  atteinlant  may  at  any  moment  he  <*idled   iijiun 

to  ml!  a  hantiiiu'c  in  order  to  apply 
dressing,  and  the  art  is  aerpiinsl  hy 
a  little  j>ractice.  To  roll  a  handa^e 
hy  hand  the  strip  shonld  he  folded 
:it  one  extreouty  several  times  until 
a  small  cy Under  is  fnrmer!  ;  this  is 
then  grasjied  hy  its  extremities  hv  the 
tlnnnli  and  index  Hnijer  of  tlie  left 
hand  ;  the  free  extremity  of  the  strip 
is  then  grasped  hy  the  thumb  and 
index  finger  of  the  right  Inmd,  and 
r»y  alternating  |>ronation  and  snj^in;!- 
tion  tjf  the  right  Inmd  the  eylimler  is 
revolved  and  the  roller  i^  ft>rm4'<l :  the 
tirnmess  of  the  roller  will  depend 
UuiuugahamiagebyimrHi.  ^^I^**^^  t*»<^  ammmt  f)f  tension   which  is 

kept    ni>on   the    free  extremity  of  the 
strip  during  the  revolution  ot  the  cylinder  (Fig*   I). 


DiMENSIOXS    OF    RaXDAOES. 

Bfindagt»s  vary  in  length  and  width  aeeoixling  to  the  ]ntrj>os<'s  for 
which  they  aw  employeth  and  [n  pnietice  it  will  he  fiamd  that  a 
pmall  variety  of  bandages  will  be  am]>ly  snfii(*ient  Jbr  the  a]i]»licat!i>n 
of  all  the  ordinary  snrgieal  dressings.  Tlie  following  list  comprises 
those  most   tVeqneiitly  used,  and  shr*\vs  their  dimensions; 

Bandage  one  ineh  in  widths  three  yards  in  length,  for  Ifandage  for 
hand,  tinger's,  and  toes. 

Bandagt*  two  inches  wide,  six  yards  in  length,  ft»r  hea<l  bandages  and 
for  the  extremities  in  i-hild ren. 

Bandage  two  and  a  half  inches  wide,  seven  yards  in  length,  fur 
h;nnlag<'s  id*  the  ixtremities  in  adults;  a  roller  of  this  size  is  the  miG 
most  gel  I  end  ly  nsi^d^ 

Bandage^  three  inches  wide,  nine  yards  in  length,  tor  Inmdages  of  the 
thigh,  groin,  and  trunk. 

Bandage  lour  inches  wide,  ten  yards  in  length,  for  bandages  of  the 
trunk. 

Gkneral  Rules  for  Bandaoinc;. 

In  applying  a  roller  Ijandage  the  openit(»r  shouhl  [dace  tlie  external 
snriace  of  the  fn*c^  extremity  of  the  roller  on  the  oart,  and  hold  it  in 
posit itiii  with  the  fingers  of  the  left  hand  until  tixeo  by  a  iew  turns  of 
the  roller,  the  cylinder  being  held  in  the  right   hand,  so  that,  as  the 
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is  unwound  it  rolls  in  the  operator's  hmid,  thereby  givinij^  him 

more  control  of  it ;  care  should  nhit  be  taken  tltat  tlie  turn>  are  npijlied 
smoothly  to  the  surface  and  tliut  the  ]>rc-^r>iire  exerted  by  each  turn  is 
nnifonn.  When  a  bandage  is  amilied  to  a  limb  the  surt^^on  shouUl  see 
that  the  limb  i??  in  the  jKKsition  that  it  shoidd  (jccupy,  n^  retrjinls  flexion 
«n<l  extension^  wheu  the  dressing  is  completed,  for  a  baoda^^e  a]ijjticd 
when  the  limb  is  Hexed  will  cxrrt  too  much  pressure  wlu'U  the  limb  is 
extended,  and  may  thus  become  a  matter  *if  disc(>mfui't  or  even  of 
nger  to  the  patient,  or  if  applic^d  to  an  exteuthHl  limb  it  will  become 
jouifortable  U|>on  flexion.  Those  who  have  little  experience  in  the 
application  of  i^>ller  barida^^^  are  apt  to  apply  their  ban«lagt*s  too 
tehtly,  and  this  may  lead  to  disastrous  cHnse*|iieuccs,  esptvially  in  the 
^in^  of  fractures.  When  the  liandaL^'  1ms  been  ctmij>leted  the 
terminal  extremity  should  be  sccurt^d  by  a  |)iu  nr  siifety-]iiu  ajijilicd 
transversely  to  the  bandage,  and  if  a  pin  be  us<*<l  its  jw»int  shoiiUl  be 
buried  in  tlie  folds  of  the  bandage ;  or  if  the  huidage  be  a  narrow  one 
the  end  may  be  *iplit,  and  the  two  tails  resulting  nuiy  be  secured 
amund  the  |i4irt  by  tyin^.  In  removing  a  lumdatje  the  fohls  shnuld  l>e 
(sircfully  pithere<I  up  into  a  ]oos«:»  mass  as  the  l>amla_src  is  uuwuuutl,  the 
mtt56  being  truasferred  rapidly  from  laie  hand  to  the  otiier,  thus  facil- 

Fhi.  2. 


n  t.aiiihiu'e. 


irt  Ix'eoming  entangled  in  its 
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crmsists  nf  a  few  circular 
Iccnmtely  tlic  preeeilin^^  turn 
fay  lif  iisefl  tit  retain  a  dress- 
or  t<j  hold  a  compress  ujjon 
of  won  111  Is  or  before  or  after 
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The  Obliqiie  Baodagre.^Iii  tliiM  Innn  af  hmulngiu^  the  turns  are 
carrieil  i)bli<iuely  over  the  part'^j  leaving  unt'oviTed  spai-es  between  the 
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OUliquu  bfin(liig«. 


surecssive  turns  (Fig.  3).     Its  principal  us^o  is  fur  sicnriug  tompomry 
droivsings* 

The  Spiral  Bandage, — In  this  bandage  the  turns  arc*  earried  arountl 
tlir  [Kirts  in  a  sjiiral  (Iire<'tii>n»  eaeh  turn  ovt-rlapping  tlic  [>ri'vicius  iiue 
Usually  nue-tiiird  or  uiie-hali";  Lt  may  be  api»liiil  as  an  ascending  spiral 
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A^rci^Hii^  .ijiirul  ban  (luge. 

(Fig.  4)  4)r  as  a  (It^scending  s]>iral   (Fig*   5),     Thin   bamlage  may  be 

Fio.  "n 


ns(Kl  {o  eover  a  ]mrt  whirh  dues  nut  inertase  tuu  rajadly  in  diameter;  for 
in>tariee,  the  alMlunien,  ehet^t,  or  arm. 

The  Spiral  Reversed  Bandage.— This  Ijandage  is  a  spiral  bandage, 
but  diHers  from  the  i>rdinary  spiral  l^andagi-  iji  having  its  turns  iMlihxl 
back  ur  reverstnl  as  it  as(*ends  a  ]»art  the  diamt'ter  nt'Wliich  gradnallv 
infTea.ses.  By  its  in^e  it  is  possible  trM-tiver  hy  spiral  turns  a  [>art  eonieal 
in  shape,  so  as  to  make  mpiable  pressnrtt  upon  all  parts  of  the  surfare. 
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The  reverses  arc  made  as  follows :  Aftor  fixing  the  initial  extremity  of 
tlie  roller,  a^  the  part  iiien?as<:*s  in  (lianieter  tlie  Iwinda^a'  is  airried  oiV  a 

[little  obliquely  t4»  the  axis  of  the  liinli  from  tliivr  Ui  six  iiirhes  ;  the  iiulox 

|iiri4£i_T  or  thumb  of  the  disc^ngajLrrd  hand  is  jihired  U[Hiti  thr  ImmIv  f»f  the 
binda^e  to  keep  it  seeurely  in  plaee  upoTi  the  liinh  ;  the  hnnd  hnhling 
the  roller  Ls  carried  a  littk  toward  the  limb  to  Hiaeken  the  iinwoiiad  |K*r- 
iitm  of  the  bandage,  and   liy  ehanging  th**  position  of  the  liaii<l  holding 

I  lilt'  Immhigt*  from  extii'iiie  snranation  to  pronation  the  reverse  i>  made 

f'(Fig»  <>),     C*are  should   bo  taken   not   to  attempt  to  make  the  reverse 

^  while  the  bandage  is  tens«%  ff»r  by  so 

doing  the  bandage  is  twisttnl  into  a  Fu;.  «. 

«3ord  which  is  unsightly  and  nneorn- 

llbrtable  to  the    patient,  instead    id* 

[forming    a    chintdy- fitting    reverse. 

[The    n^verne    should    hv    eomplt't<il 

[before  the  l)andage  is  carried  around 

[the  limb,  and  when  it  has  btxni  corn- 

Ipleteil  the  banclagr should  hv  slightly 

[tighteiiwl,  so   as  to   eonfbrni   to   tlir 

Cirt  utxninitely*    Tin*  revenues  shoulil 
•  ill  line,  to  have  the  bandage  pre- 
|lit*fit   a    grwhl    appearanee,  and    rare 
Uhi»uld    Ik-   taken    that   the   revers4»s 
ftrt>  not  madt'  over  salient  i«n*ts  of 
the  .nkeleton,  for  if  they  tKvupy  stieh 
{Xksttion    they  eause   ereaw's  of  the 
I  akin   and   fK*<*ome  luieomfortable  to 
'  the  juitient,  Tti  make  rev**rses  neatly 
'and  have  them  in  line  reipiires  skill  and  juiirtire;  a  well-applied  spiral 
revernefl  bamlage  is  a  test  of  a  eom|H'tent  bandager. 

The  Spica  Bandage. — When  the  turns  of  the  roller  eros.s  eaeh  cither 
in  the  fonn  of  the  (ri^ek  tetter  (timhtht,  leaving  the  previiais  turn  aljotit 
one-thinl  uncovered,  the  iMindage  is  km>wii  as  a  spira  bandage  <Fig.  7). 


MiCIi'mI  of  niiikiii^e  nvijsr 


Fig,  7, 


gplct  bandfcge. 


ClrcuUr  bundiige^ 


Tlie  i^xcsi  bandflpe*i  are  es|KHially  ger\neeable  as  a  means  of  retaining 
«ir;gii^l  dressings  u|»on  the  hhonlders»  groin^  or  WhA. 

Figiir^-of-8  Bandage. — Thi.*-  l>andage  n^eeiv^es  its  name  froai  tlie 
turnn  lieing  applieiJ  so  as  to  form  the  iignreof  8,  This  method  of  apjJi- 
ialli>ti  is  made  use  of  in  the  Hation  liandage,  the  bandage^  of  the  kuee 
(md  elbow,  and  many  other  Iv.mdages. 


<>o 
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Recurrent  Bandage. — This  bimtlagi*  ilerives  its  name  from  the  fac 
that  the  roller  alier  coveriiiji^  a  t-ertain  jK^rtirm  of  the  ?^urfaee  is  reflectec 

antl  ItrtiiijLiht  hack  to  tlic  puint  of  startiuiir  ; 
^'i*i^  ^  it  is  then  reversed  am!  earrieil  toward  the 

upjMisite  piiiit  ;  and  this  iiiaiiipLiliitinii  is 
r<i  tit  in  lied  until  the  part  is  eoveir-il  in 
hy  these  reeurrent  turns,  whieh  are  then 
secure*!  by  a  few  eireular  turns  jmss*? 
antuiid  the  part  (Fip  H).  This  is  th^ 
handafre  UMially  emphiyed  in  tJie  dresj 
iu^s  of  stinni>s. 

(V m Vi n  X i»  R A n ^K^u es. — These  bind- 
aufes  are  usually  formed  of  se%x*rdl  pieces 
nf  muslin  <ir  otlier  material  sewed  or 
jtinned  tr^frether,  atid  are  emjdoyed  to 
t'nltil  some  special  iiidieatioii  in  die  aj)pli* 
i*i*tioii  cif  tlressings  t(>  particular  parts  of 
the  Ixuly.  The  most  useful  tif  tht*  cum- 
Rcrurrent  biuiiiiiKe-  ivnuiid    bandages  are  the  T-baiidiiges    iiiid^_ 

the  many-taileHl  l)an<lages.  ^H 

T-Bandag'ea.— The  single  T-liandage  consists  of  a  luiri/ontal  hand, 
to  which  is  attaehfnl,  alxnit  its  middle,  amitlier  hand  in  a  vei'tieal  direc- 
tion :  the  Lioriz*jntal  piece  sliould  he  twice  the  length  of  t!ie  vt'itieal  jiiecc 

(Fig.    If).      The    single    T^handage 
F'^- 9.  niay  Ije  used  to  retain  dressings  to 

the  head  J  tlie  horizt*ntal  piece  heing^— 
passed  arotiml  tlie  head  iVtim  tfid^f 
oeeijnit  to  the  foreliead,  the  vertieal 
piece  hcing  passed  over  the  head 
and  si'enred  to  the  hi^rizuntal  piece; 
die  shape  and  width  of  the  two 
piei?es  being  varinl  aeeonling  to  the 
indirations.  In  ap]>tyi!ig  dressings 
to  the  anal  regicni  or  |>erineuni,  t*r 
in  se(*uring  a  catheter  in  a  perineal 
wonnd,  the  single  T-han<lage  will 
he  found  most  useful.  In  applying 
a  T-bant!age  tfir  tins  piiqjose,  the  body  i^f  tlie  bandage  is  placed  over 
the  s]jine  just  ab(*ve  tlie  pelvis^  and  the  horizontal  portitm  is  tied  around 
the  abdomen.  The  free  extremity  is  s|>lit  into  two  tails  for  about  two- 
tl«irds  oi"  its  Icngthj  and  is  ftirrinl  tiver  the  anal  region  and  brought  up 
between  the  thighs,  the  terminal  strips  jmssing  one  on  t^ach  sitle  td*  the 
scrotum  ami  l>eing  seeiired  to  the  horizontal  strip  in  \hmt.  The  single 
T-bandage  may  be  variously  modified  accrirding  to  the  indi<"ati*ais  which 
are  to  l>e  met ;  f(»r  instance,  in  applying  a  dressing  to  the  breasts  the 
lioriziaital  stri|)  |»assing  around  tlic  rln-st  may  Ijc  made  ten  or  twelve 
inches  in  width:  a  vcrtixiil  strip,  twc*  iiicht>s  in  wit  1th,  passes  from  the 
hack  itver  tlic  shoulder  and  is  s(^cnr<'<l  t<i  tin-  horiKontal  strip  in  front 
(Fig.  inj.  It  may  also  be  miMlitied  to  a^ijily  dressings  to  partieuhir 
parts  of  the  l»ody  ;  for  instance,  to  tin*  groin,  in  which  case  a  piece  t»f 
muslin  six   inchets  wide  at  its  base  and  thirty-six  inches  long  is  sewed 


^ 


single  T-l>wi'<'ft^^* 


BASDAGES. 

li>  a  horizontal  yneve  of  muslin    une  uritl  a  half  yardi^  long  and  Iwo 
tncht^  in  wiiklw     It  may 

U^  Ai>()li*'tl  aji  in  Fi^^  11  to  Fh;.  1L 

ht»l(l  dn^hiiig^  to  tlii>  part. 

Double  T-baiidagre. — 

riie  double  T-J>andaire  dif- 

ftTs    from    the    single    T- 


Fio.  10. 


Hlagle  T-bund^ge  (ot  *^U^%, 


T-bauflage  of  groin. 


ikiindage  in  having  two  vertind  strips  attached  to  the  horizontal  strip, 
-  iinil  it  may  Ix*  nst'd  fi>r  nujeh  the  i^xmc  purpose  as  tlir  single  T-lnnjdage* 
It  niAV  be  conveniently  nse<l  for  retiiining  dressings  to  the  ehest,  breasts, 
itr  ulKlimien  ;  wh«?n  used  for  this  pnr]H)se  the  fiorijcontal  iHirtion  should 
U*  fn*ni  eight  to  ten  inehes  wide,  and  hmg  euongh  to  jkisj*  (uie  and  a 
iUitrter  times  alKait  the  ehest  or  ahdi>uien  ;  two  vertieal  stri|)s,  twci  inehes 
ride  an<l  twenty  inehes  long,  shoidd  be  attached  l*i  tlie  h«»rizontid  strip 
a  short  tli^tanee  ajKirt,  near  its  middle,  Tu  a[>plying  this  baudiige  to  the 
che^t  tlie  horizontal  strip  is  passtnl  around  tlie  ehest,  so  tluit  tlie  vei*tiejd 
(^rip6  occupy  a  jjoi^ition  on  either  side  of  the  spine  ;  the  overiapjiing  end 


Fig,  12. 


Fic4.  13, 


Double   T-bttlldllgi'  *jf  Ch^.^l 


Double  T-bAndage  of  nme. 


Ffif  the  horizontal  jiortion  is  -ieeured   l>v  pins  or  safetv-pins,  anil  the  ver- 

Itical  stri|>s  are  next  earrit^l^  one  over  eaeh  shoul^ler,  and  i^eeured  to  the 

Otiber  portion  of  the  ijundage  in  front  of  the  eheat   (Fig.  12)*      The 
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dtuihle  T-lmnda^e  may  iilso  he  used  to  siecure  dre^j^iii^s  to  the  iioso, 
ill  whieh  event  tiie  strips  sliuidd  be  quite  narrow,  about  one  iueh  in 
width,  anil  sliouhl   hv  appbtHj  as  .-siliowu  in  Fig,  13. 

Many-tailed  Bandages  or  Slings.^ — Thes<.»  bandajjes  are  prepared 
fmui  [Jieeeji  of  lunslin,  wliieli  at^^  split  at  eaeli  extretuity  into  two,  three, 
or  more  tails  np  to  wit!iin  a  few  iiirlies  of  their  cent ris,  tlieir  width  and 
leriirtli  In-in^  re^ndatinl  \*y  the  part  af  the  boily  to  whieli  they  are  to  be 
a|»plied. 

Tlie  tVair-taded  Ijanda^e  may  be  found  useful  as  a  temjMjniry  dre.s.sing 
in  aises  of  fracture  id'  the  jaw  or  to  hold  dressiuir?^  to  t!ie  ehin.  It  may 
In'  prepared  by  taking  a  pi  n't  ion  of  a  roHer  Ijaiidage  tliree  inches  wi<le 
and  iuie  yard  in  lenufli^  mid  split tin^^  eaeli  extremity  up  t(»  within  two 
inehos  of  the  eeuti^e,  and  it  is  then  ap|>lied  as  si'eu  in  Fig.  14.     A  fonr- 


Fiii.  14. 


Fio.  15, 


p'oiir  tiillerl  bundaRi;  of  chin. 


Four  tulhMl  Itundfige  uf  lieud. 


tailed  banda«r*'  inny  also  be  usiHJ  U>  retain  dressiu^i-s  to  the  sealp,  aud  ean 
he  pre|)ared  by  taking  a  pie<'e  of  muslin  one  and  a  cjuurter  yard.s  loug 
and  six  or  eight  inehes  tu  width,  splitting  it  at  each  extremity  into  two 
tails  within  six  inehes  of  the  I'^iitre ;  it  may  then  he  applii'fi  as  stM-n  in 
Fig,  15,  A  four-tjiilrd  haudage  may  also  hv  used  iir  the  temporary 
(hvssing  <»f  frai'tnre  i>f  the  <4avi("le  ;  the  IkhIv  of  the  haudage  being  plaee/l 
upon  tlie  elbow  of  the  injuHMl  sid(%  the  tw<i  tails  should  he  passc^d  artunid 
tlie  liody  and  tied,  fixing  the  arm  to  the  side  ;  two  tails  sbtudd  pas>  over 
the  sound  sfioulder,  aud  their  ends  should  be  seeured  by  tying. 

The  mauy-taik'il  bandage  may  also  l)e  nsfnl  for  holding  ilressiugs  in 
eontart  witfi  the  alnhuuen  or  trunk,  and  this  is  t!u'  bandage  which  uiany 
surgcnus  employ  to  hnld  dressings  tn  a  laparotomy  w»Hnul  aud  to  give 
su[>pvu^t  to  the  abdorniual  walls  after  this  openiticju.  In  prejiaring  this 
bandage  a  strip  of  muslin  c»r  flarmel,  one  aud  a  lialf  yards  iu  li'ngth  and 
eighteen  to  twenty  inches  iu  widtli,  is  re^juired  ;  the  extremities  may  l)e 
split  so  as  to  form  an  <*ight-tailed  liaudage.  In  applying  this  bandage 
to  tht*  abdonien  the  body  of  the  baiuhige  is  plaeed  npfni  the  paticnl\s 
back,  and  tlu'  tails  are  brought  around  the  abdrnuen  i\ui\  overlaf*  each 
otlu'r,  aud  when  sufficiently  Hrioly  drawn  to  make  the  desired  anion  lit 
*)f  pressure  they  are  seenred    by   means  vf  safety-pins. 
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Handkerchief    Bandagres. — Tln^    use   of   lmndkerohit*f<    or    sqimrp 

IMecv^s  of  mnsl'm  for  the*  U'itn>Hrary  «lrts>iii^  of  woomls,  frat-turi*,  or  dis- 
oosition  was  adv<N_*iit('«i  iiuiny  yvnv^  n^n  by  M.  Mayor,  a  Swiss  .siirgt'oii^ 
who  wrote  itn  extensive  work  upon  tliis  siilijrct.  He  i-niployed  a  hand- 
kerchief i>r  a  siiuare  oieee  of  nirislin,  ami  Uy  various  nnjdilieations  in  the 
ap|»lication  of  these  develo[)ed  i\  nmid>er  of  very  injijenious  I>anilajLr<^s  ip 
which  the  handkerchief  or  nquan'  may  be  u^ed  as  an  ohiottf/^  made  by 
folding  the  square  once  or  twice  on  itself;  a.s  a  trinrnflv^  made  by  bring- 
ing together  tlie  jliagonal  angles  of  the  si|uare  ;  or  as  a  rntrttf  or  fonl. 

The  names  of  the  various  liandkerchief  Inniflages  are  derived  from 
the  shajje  of  the  lituidkerehic^fs  nsetl  and  tlie  [mrts  to  which  tliey  are  to  Vx^ 
apl>lii*<l ;  tlie  imnies  also  siTve  as.  guides  to  their  applicatioiL  It  is  to  Ix? 
n^memberetl  that  the  hiimi  of  the  triangle  or  the  ho<Iy  of  the  cravat  is  to 
bi*  jila<:*etl  njKm  the  portion  the  designation  of  wliieh  forms  the  first 
portion  of  the  name  of  the  bandage;  thus,  in  thi^  fronton  icci  pi  tal  triangle 
the  iSihajH*  of  the  handkerchief  is  given,  and  wt^  know  that  the  Ini.se  of 
the  trianghi  i.s  to  be  ap]>!ii^l  to  tlie  forehead  and  then  passed  to  the  occi- 
put* In  using  the  cravat  the  siime  ride  applies;  thus,  in  the  bis-axillary 
cravat  the  bfKly  of  the  em  vat  is  placed  in  the  axilla  of  the  aftectetl  side, 
the  extremitif's  croas  over  the  corresponding  shoulder,  and  are  mrried 
over  the*eh€*j^t,  one  befiire,  the  otiier  l»ehind,  t<»  the  axilla  »»f  the  opposite 
ri<Ie.  where  they  are  seeuretl 

The  following  are  a  few  of  the  many  ingtmions  iiniidages  flevised  by 
Mnyor  as  substitutes  for  the  roller  Ijanibge.     It  is  well  to  bear  in  mind 

Fm,  16. 


Ocr  I  [►!  1 1  >  f rf » u  I II 1  Oiu  11  ifl  e . 

Iftftt  cv^atem  of  drc*<it*i ng  :  the  oeeasiou  may  occur  in  which  other  means 
uf  '  onhl  not  l»e  ol^tainerl*  and  tlie  a|>plieation  of  handkerchief 

kiii  1   „  ^Mt  an.^wer  a  useful   purpose   for  temporary  ilrcssings,  but 

tne  roller  bandage,   whii-h   can    Ue 


tliey  will  never  take  the  place  of 
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applied  with  miieli  greater  nicety  and  exactness  and  certainly  presents  a 
miirli  neater  appennince. 

The  Ofriptto-jronhr!  Trkutf/it\ — ^Tc»  apply  thi.s  handkerchief,  jtlace  the 
ba,-^'  of  the  trian^rlf  on  tlie  niijte  nf  iIr*  nwk  and  brin^  the  n\wx  forwaitl 
over  tlit^  liead,  allnwinu:  it  tn  liaii^^  dnwn  in  front  ;  knot  the  extremities^ 
arnniid  tlie  forehead^  and  turn  up  the  a[jex  uver  the  knot  and  jiin  it 
to  the  body  (Fig,    IG). 

Jfi'nto'irrtk'fj^reipifai  Crfjmt,~ln  a]iplyincr  tliis  handkereliief  tlie 
niiddh'  r»f  the  liase  of  the  cravat  ^  plartMl  nnder  the  cliin,  the  extrem- 
ities are  then  carried  to  the  vertex  of  the  sknll  and  are  enis^^l  at  that 
point,  an<l  tlie  ends  ait^  <'arrii"d  down  over  the  j»arietal  region  antl  seenred 
by  a  knot  at  the  oeeipnt  (Fig.  17).     Another  melliod  of  apjilying  this 

_  Fkj.  17. 
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Mtnto-vciiicootcipHul  omvttl, 

cravat  consists  in  |)laeing  the  ba8e  of  the  rravat  nniler  the  c!dn  and 
carrying  tlie  extremities  tivcr  the  vertex,  er<issing  them  at  that  point, 
then  carry in^r  theni  downward  to  the  fwciput,  cn>ssing  them  at  tins 
{wiint,  and  [mssing  them  forwanJ  around  the  front  portion  of  the  ridn 
and  seenring  the  ends  l)y  a  knot.  The  turns  of  the  eravat  correspond 
exactly  to  those  of  the  Bjirton  bandage  ff)r  the  head,  and  this  dressing, 
as  well  as  the  niento-vertiriH-tK^'iiatal  enivat  ]>reviously  «leseribed,  may 
be  nst*d  as  a  temporary  drt'ssing  to  secure  fixation  in  cases  of  fractnre 
of  tlie  upper  or  1 1 ►  w (^ r  j a w  (  F i g,  1 8 ) , 

The  Bi^-(Lri/hrrtf  (Vfintf. — The  boily  of  tlie  cravat  is  placetl  in  the 
axilhi  and  the  ends  are  brc»uglit  np»  one  in  front  and  one  behind  the 
axilla,  and  are  nnnle  to  cross  over  the  shoulder;  the  extn'mities  are 
then  carried  aenjss  the  chest  and  back  respectively  to  the  opposite 
axilla,  where  they  are  secured  l>y  tying.  This  handkiTchief  may  he 
used  to  secure  dressings  in  the  axilla  or  to  hold  ilressings  to  the  shoulder 
(Fig.  19). 
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Ili(h/eniontl  Triatujfe^ — In  Jipplying  this  haiiil kerchief  a  long  cravat 
is  fii^tencil  around  the  waist;  the  hasi'  uf  the  triangle  is  then  plaecd  in 
the  gluteinfenmnil  tuhl,  and  its  extremities  are  fiisteueil  annind  the  fhiglj, 
ami  the  apex  is  e;irrie<l  u\*  and  passed  Ijenealh  the  enivat  arfmnd  tlie 
waist^  ami  is  turned  down  an«l  [linued  to  the  IkhIv  i)f  the  triangle  (Fig. 
22).     This  handkerchief  may  lie  uslhI  to  retain  ilresgi ngs  U*  the  regiun 

Fl.i.  2-1 


of  the  UnttiK'k,  hip,  or  groin  :  hy  nti pinning  the  apex  and  tnrning  it 
down  rrady  acct\ss  can  1m^  had  tu  the  parts  l)eneatli  withiint  distnrhing 
the  patient. 

Bandages  op  the  Head  and  Xeck. 
Barton's  Bandag-e. — Holler  fwoinehes  in  irklthj  mx  ynnh  in  fem/th^' 


he  Ilia* 


ApriJcwrioN. — The  initial  extremity  tif  the  mller  slmnia  tjc  plaeed  ^m 
the  heiid  just  hehind  tlie  mastoid  process,  and  tlie  hundage  slionld  tlien 
bo  carried  unchT  the  cKvipital  prr*tnberanee  i^l^liqnely  upward,  and  ntider 
ami  in  front  of  the  |»arietal  erninenee  aeros^s  the  vertex  of  the  skull,  then 
downwanl  over  the  zypanatie  an'h,  under  tlie  chin,  thence  upwanl  over 
the  opjKisit^*  zygomatic  an-h  ami  over  the  tiip  of  the  head,  iTossing  the 
fir«st  turn,  whicli  was  made  as  nearly  as  pos-^ilile  in  the  median  line  of  the 
ftkidl,  then  eurrv  the  roUer  under  thr  parietal  eininenre  to  th<'  jvoint  of 
blurting.  Tfa*  l»andagc  is  then  passe<l  olilicpiely  anmnd  under  the  cjr^eipi- 
tal  protulK^ranee  and  forward  under  the  ear  to  the  front  of  the  chin,  thi^m^ 
btu'k  to  the  |Niint  from  which  the  roUer  startt*il.  These  figureH»f-H  turns 
uvt*t  the  head  and  tfie  circular  turns  over  the  oeciput  to  the  chin  should 
h'  »d^  each  turn  exactly  overlajjping  the  [»rcceding  one  until  thft 

h  '  .  ^  ex  hauste<  1  ( Fig*  23 ).      The  ex l  rem  it  ies  shou hi  tlien  I ic  secured 

by  a  pin,  ami  pins  should   Jh»  Jntnwluced  at  the  |Hanis  where  the  turns 
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occiput  U}  the  furehea*!  may  be  matl<%  tins  turn  imn^  hiierpo^-i]  ijetween 
the  turns  of  tlie  bandage  n^  iinliiianly  applieil  (Fii;.  24).  In  np]»lyHif^ 
thi**  Imndage,  after  tlie  Hrst  set  i>f  turns  ha-  becnj  eonipletetl— that  U, 
aft4?r  the  bandagt?  ha>  \wvu  lirou*rIit  bark  t(>  the  oeeijHit — tlie  harHhi«jfe  is 
carried  forwanl  ujmiu  the  head  jost  uver  tlie  ear,  annmd  the  fn reliead^ 
anvl  back  wan  I  above  the  ear  on  the  c>|nviisitt*  side  uf  the  ocei|mt  ;  this 
licitig  done,  the  ordinary'  ti^ire-of-8  and  eireuhjr  turns  are  made,  and 
when  these  have  been  t*ompleted  another  ixvipim- frontal  turn  may  be 
niiiile  m  de.-^eribed  above,  and  this  may  be  re[)eated  as  iKften  a>i  is  de^h*e<I 
until  the  bandagi-  is  exhausted,  when  the  extn^mity  is  fastened  with  a 
pin,  and  pins  are  ahso  intmdueed  at  all  ]>oints  nt  which  the  turns  cross. 

Uhe.— This  is  one  of  the  must  ust>ful  uf  the  bandnires  of  the  head, 
lieing  emphived  to  secure  Hxaticm  to  Hie  jaw  in  eases  of  fraetnre  or  dis- 
location, and  for  the  application  of  dressings  to  the  ehin.  It  may  also  be 
employed  in  slinging  patients  fi>r  the  aj>plieation  of  a  plaster-(*f- Paris 
bandage  in  casc*s  of  clisease  of  tlie  spine,  a  ^tont  cord  or  a  piece  of  baud- 
tge  three  inches  in  width  and  one  yani  Imig  being  passed  under  Jlie  turns 
psisk^ing  over  the  vertex  ;  this  cin\l  is  then  seeured  to  the  cross-bin'  of  the 
extension  apparatus  ;  and  this  will  be  found  as  eomfortal>Ie  to  tiie  piitieut 
m  the  orilinar\'  head-gear  employed,  and  nineh  less  likely  to  slip  out  of 
phux*  and  interfere  with  the  breathing  of  the  patient, 

Gibson's  Bandage. — Hollvr  two  ittrhe^  in  wkHh,  sir  tfiinls  in  fenpth, — 
ApFLK'ATlox. — The  initial  extremity  of  the  mller  should  l>e  placed  iijHin 
the  vertex  of  the  skull  on  a  line  with  the  anterioi'  pHrtiou  nf  tlie  ear; 
the  bandage  is  then  earrieil  downwanl  in  front  of  the  ear  to  the  ehin, 
and  pa.ssea  under  tin*  ehin,  and  is  c^irried  upwanl  on  tlie  same  line  until 
It  n>aehej4  the  (Mtint  of  starting.  The  same  turns  are  repeated  until  three 
oompiete  sets  4)f  turns  have  been  made  ;  the  bandagt^  is  then  coutiuued 
until  it  reaches  a  point  Just  above  the  ear,  wlien  it  is  reverscfl  and  is  car- 
rit»tl  Ixiekwanl  arcauid  the  «M-ciput,  and  in  eontiuned  round  the  head  and 
foreliciid  until  it  retiches  its  |>oint  of  origin  ;  these  circular  turns  are 
repentcMl  until  three  turns  have  iH'en  made.  When  the  liandage  reaches 
the  oc.Hnput,  having  complete<I  these  three 
turns,  it  is  allowtHl   to  drop  down  tt»  th*'  I''*-*  -•^' 

l^iuse  of  the  skulb  and  it  is  then  earrieil 
fonvani  lieh>w  the  ear  and  anamd  the 
chin,  lx»in^  brought  back  ii|M»n  tlie  op- 
prisite  side  of  the  head  and  neck  to  tlie 
pf»int  oCorigin*  Thejjie  turns  are  rejieated 
tintil  three  complete  turns  have  been 
made,  and  np«m  the  completion  of  these 
turns  the  bandage  is  reverscfl  and  carried 
forwanl  over  the  oi-eipnt  and  vertex  to 
tbe  fi>rehead,  and  itn  ext remit v  is  hen* 
^ecurecl  by  a  pin;  pins  shmdd  also  be 
applied  where  the  turns  of  the  banilag*' 
cross  ejich  other  (Fig.  '2o)* 

Vfihi, — This  bandage  may  lie  UBed  to  r,ib^un  *  imnauiif 

fix    the  lower  jaw  in  cta^*^  of  fracture 

or  dijilocation  uf  the  jaw,  but  is  verj'  apt  to  change  it^  ]xisition,  and  ia 
tlierefore  not  m  ^satisfactory  a^i  the  Barton  l)antlage  for  this  puqw^. 
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Oblique  Bandage  of  the  Angrle  of  the  Jaw, —  Roifrr  two  Inches  m 
tridfh^  Htx  i/ftrd^  hi  A^/K///h— AppLirATKJN. — Tin*  initial  extremity  of  the 
nillrr  is  placL'd  jiLst  in  front  of  and  above  the  Ml  ear,  and  if  the  letl 
an*:le  of  the  jaw  is  in  be  tM>vere<l  in,  the  bimda^e  is  to  be  (*arrie<l  from 
left  to  right,  making  two  ettniplete  turns  arntnui  the  eninioni  from  the 
oeeijiut  to  tlie  fitrfhea*!.  If,  however,  tht*  ri^ht  angle  of  the  lower  jaw 
is  to  be  eovert'd  in,  the  turns  shuuld  be  made  in  the  o]i|w»>;ite  direetion. 
Hnvitig  made  two  turns  from  the  oeTiput  to  the  forehead^  the  Ixindage  is 
alh>we(l  to  <lro}»  down  upon  the  neck,  and  is  earried  forward  untler  the 
ear  and  under  tht^  <'!iin  tu  the  angle  of  the  jaw  ;  it  is  now  earried  upward 
close  til  the  edge  of  the  orl)it  anrl  ublinuely  over  the  vertex  of  the  skull, 
then  tlown   behind  the  right  ear,  f*ontinuing  these  oblique  turns  nnder 

the  chin  to  the  angle  of  the  left  jaw,  wliere 
it  ascends  in  the  siune  direetion  as  the  jire- 
vious  turn,  Tliree  or  four  tvf  tht^e  oblique 
turns  are  made,  eaeh  turn  overlapping  the 
preceding  one  and  passing  from  the  edge 
of  the  <irbit  toward  the  ear  until  the  s[iaee 
is  c:ov<'red  in  ;  the  bandage  is  then  earried 
to  tlie  point  juiit  above  the  ear  on  the  oj>- 
posite  si  tie,  is  reversed,  and  finished  with 
one  or  two  eireuhir  turns  from  the  weiput 
to  the  foi-ehead,  the  extremity  l>eing8eeurLd 
by  a  pin  (Fig.  2^1), 

VsE. — This  is  one  of  the  nifist  useful  of 
the  bead  liandages  ;  it  may  be  used  with  a 
enurpress  in  treating  irai'tures  of  the  angle 
of  the  lower  jaw,  for  bohling  dressings  to 
the  lower  part  of  the  ehin  and  to  the  vault 
of  tlie  eraninm,  and  It  is  espteiidly  ust'ful  in  retaining  dressings  to  the 
sidrs  of  the  face  and  the  parotiil  region.  It  may  be  apidied  to  eciver 
either  the   right  or  left  side  of  the  faee,  and   hc»Ids   its  |>ositiou   must 

s^vurely,   having  little    tendency  to  ljc*conie 
displaced. 

Recurrent  Bandage  of  the  Head. — 
Rtifiar  two  lurheH  itt  wiffth,  stx  t^anh  in 
frtifftlt, — ApFUr'ATlow-^The  initial  extrem- 
ity of  the  roller  is  nlaeetl  ujMm  tlie  lower 
part  of  the  foreheiid,  and  the  l>andage  irf 
c^arried  twice  around  t!ie  heatl  fnjni  the  fore- 
head ti»  the  octapnt  to  stnaire  it>  When  the 
bandage  is  brought  Ivaek  to  the  median  line  of 
the  forebeitd  it  is  reversi^d,  and  the  reversi'd 
turn  is  held  by  the  tinger  i>f  the  left  hand 
while  the  roller  is  carritxl  over  the  top  of  tlie 
head  ahmg  tlu-  sagittal  suture  to  a  point  jus^t 
liehiw  the  oe^'ipital  protuberaut^e  ;  la-rc  it  is 
reversecl  a^iiin,  and  tlie  reverse  is  held  l>y  an 
assistant  wliile  the  roller  is  earried  back  to 
the  forehead  in  an  elliptical  course,  eaeh  tuiii 
of  the  pi-eceding  turn.     These  turns  are  re|)eated 


(>bll<iue  lM>iiirtii|;7e  orunplo  of  thi*  J*ivi. 


Vk.,  2: 


lit  (rirri'iit  Kaii.hi>:<-  'I'J^  iht  head 

covering  in  tw^o-third 
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with  ^iicoos^ive  rever>^s  at  the  foi*C'liead  and  oi-ciput  until  mie  nkle  of  the 
head  is  ctmipleti^lY  euvei't»d  in,  ami  when  tlii^s  i,s  a<'<'Mni|)lishi'<l  a  circular 

ftani  is  made  from  the  forehead  to  the  i>ct>ij»ut  to  hold  tht*  nvt  rses  iu 
place.     The  opjjosite  side  of  the  head   is  next  etiviTt'd  in  l)v  rllijitieul 

I  reversed  turns  made  in  the  winit*  nuirioer,  and  when  this  has  [k*vii  at-r'nin- 
plishinl  two  or  three  eireular  turns  are  earried  around  the  \ivinl  ivmn  the 
forehead  to  the  ix'ei|>ut  to  fix  the  previous  turns.  Pins  should  he  a[}pli(:Kl 
at  the  forehead  and  *>eciput  at  the  poiTit*<  where  the  reverseil  turns  eon* 
vi*ntrat^  (Fig-  27). 

Use. — This  bandage  wiien  well  appHetl  is  one  of  the  nejitest  of  the 

,  hi'aid  Imndages,  and  is  useful  to  retain  <lrt»ssinj^s  to  tlie  vault  of  tlie  i^m- 

'  ninnj  in  the  treatment  of  wminds  of  th(*  seidp  in  this  region  ;  also  in 
hiihling  dressings  to  fnietures  of  the  cmniuiu  and  tt>  wounds  after  the 
0|R»n4tion  of  trephinuig.  In  restless  pati(*nts  it  will  sonietinies  become 
disphiced,  and  it  may  be  rcudi^rcd  ninrv  stiunv  bv  piuuiug  a  strip  of 
hnuthige  to  the  circular  turn  in  front  <»f  the  car  and  rjirrviug  it  duwn 
untlcr  the  chin  and  up  to  a  correspHtidiug  jwtiut  »)n  the  opjiosite  side, 
whei'e  it  is  pinned  to  tlie  circular  turn;  or  one  or  two  ohlitpic  turn-,  pass- 
ing  frum  tlie  circular  turn  over  the  vertex  t»f  the  skull  downward  bcliiud 
the  ear,  tinder  the  eliin  and  up  to  the  ciivnlar  turn  in  fnnit  of  the  vm\ 
may  be  applied.  The  course*  of  these  turns  is  the  sjime  a^  those  applied 
in  the  oblifjue  baufhiffc  of  the  amflv  of  the  jtu*%  the  extremity  being 
seenrcil  by  a  pin. 

Transverse  Recurrent  Bandagre  of  Head. — Rolfrr  two  inchef^  in 
%ehl!h^  six  yardn  in  Ivnfjfh. — ^ApPljrATlox. — The  initial  extremity  of  the 
rfiller  is  placed  iqM^n  the  lower  part  of 
tli(*  fc*rehead,  and  the  l>andage  is  wirrii^l 
twi<v  around  the  hea*!  from  the  forehead 
!*»  the  oecijHit  to  st»t?ui*e  it.  The  head  i.- 
then  covered  in  by  tmnsverse  turns  of 
the  hanchige:  tlie  first  turn,  starting  fnuii 
a  point  behind  the  ear  on  one  side,  is 
carrie<l  belo^v  the  occiput  to  a  eorre- 
i^inding  point  lK*hind  the  opposite  cur, 

band  ascending  trausvcrsi*  turns  are  then 

rnuifle  and  t*;irrit*<l  over  the  head,  eacli 
turn  e<jvering  in  about  two-thirds  of  the 
prt*eje<ling  turn,  until  tin*  ibrehead  is 
rearhcfl,  and  when  this  has  been  reached 

.two  or   three*  circular  turns  are  carric^l 

KarrHind  the  heiid  from  the  forehead  to  tlie 

[iMH^ipiit  to  lix  the  recurrent  turns.      Pins 
t^lioidil  be  applied  at  the  jxant  of  starting  of  the  reverse<I  turns  beliind 
the  esir;^,  and  at  the  iK*cii)ut  and  forehead  (Fig.  28). 

ITttE. — This  bandage  is  used  for  the  same  purj»oses  as  the  rccurn'ut 
[idsige  of  tlie   licad. 

V-Bandage  of  the  Head, —  Rolhr  two  lin*ltrs  in  widths  four  yantn  in 
kng^. — AfrLR'ATKiN. — Ttie  initial  extremity  of  the  roller  is  se<»ui'ed 
hv  two  turns  of  the  bandage  around  the  eninium  from  the  Ibrehcad  to 
the  occiput,  and  when  the  niller  n^aehes  the  occipital  pnitubennire  it  is 
alhiwed  to  drop  slightly,  a  little  below  this,  and  is  airricd  forwanl  below^ 
Vol..  u,^^ 


Ki<;.  2S. 
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the  €*ar  around  the  frniit  of  tlu/  rluu  and  lower  lip  ;  it  is  then  eontlueted 
Uiekwanl  U*  tlie  point  uf  starting.  The.se  turns,  passing  from  the 
oeeiput  to  the  forehead  and  innu  the  ueeipivt  to  the  ehin,  are  alter- 
nately made  until  a  suliieient  number  have  been  apj>lied,  and  tlie 
extrouiity  i^  secured   liy  a   (tin  ovei"   tlie  o(*eipnt  (Fig.  29). 

This  handa^^e  may  he  mf>dified  Uy  wirryinjic  tlu-  turns  from  the  occiput 
forward  under  the  <'ar  and  around  the  u]>[kt  lip  and  baek  to  the  ueei- 
put,  an*!  alternating  tliese  turns  with  tht^  oeeipitfi-fnmtal  tuntB ;  if 
eni|doyeil  in  tlvis  way,  a  bandage  one  and  a  fialf  inehes  in  width  .should 
be  usckI 

VsK, — This  l>audage  may  Uv  emph»yed  to  hold  dr(*ssing>^  to  the  fnait 
of  the  ehin,  t4)  the  u)i]>er  and  lower  lips  In  cases  of  wounds,  or  to  give 
i^upport  to  thes<^  parts  after  plastic  operutions. 


Fig.  2a 
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V-bandAge  of  thi*  hcM. 


ntiiil'HndiRuk  bi/ifiilaiji:. 


Head-and-neck  Bandag"e. — Rofirr  ttro  tiirht'^  in  irulth^  four 
yfti'tfs  in  hutjth. — Ai'PLic  ATiox. — The  initial  extrenu'ty  of  the  mller 
is  plaeed  upon  the  fnreliead  and  earned  liai-kward  just  alxive  the  ear  to 
the  ueeiput,  and  is  then  brought  forward  anaind  the  o()p<i^^ite  side  of  the 
head  to  the  jwint  of  starting.  Two  of  these  eireular  turiLs  am  made 
to  fix  the  bandage,  and  when  it  is  earrieil  l>aek  tt*  the  (let^ijnit  it  i.s 
alh>wed  tu  drup  down  slightly  iijwui  the  neek,and  is  then  carried  anaind 
tlie  neck,  the  tiU'us  an>und  the  bead  altenuiting  witli  tlie  neek  turns 
until  a  sutlicient  mnnber  rd"  thest^  have  been  applieib  when  the  extremity 
of  the  bandage  is  seen  red  by  a  pin  at  the  punt  of  the  crossing  of  tlie 
turns  at  the  baek  cif  the  head  {Fig.  30). 

We. — This  bandage  may  be  found  useful  in  R^enring  dressings  t<» 
the  anterior  or  [KKsterior  jwvrtion  of  the  neek  or  to  the  n^gion  <jf  the 
occiput. 

C  are  shouhl  l)e  taken  to  apply  it  in  such  a  manner  that  too  much 
pressure  is  not  made  by  the  turnn  amund  tlie  neckj  which  would 
be  nncijuiftirtable  to  the  patient,  and  might  st*riously  interfere  with 
res|»irati<iiK 

Crossed  Bandage  of  One  Eye.^ — Roller  two  inches  in  u'idihffoitr 
yurdjH  in  lengilK — Applicatiox. — The  initial  extremity  of  the  bautkge 
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is  placed  upon  the  forehead,  and  fixed  hy  t\v«>  eircnhir  turns  {ms^ing 

umund  the  head  from  the  tx*fiput  to  the  foreiieail  ;  tlie  rolh'r  is  tlini  far- 

rie*i   Iwiek   to  the  rK^<'iput  ami  passed  arnund 

this  and  brought  forward  below  the  ear»  antl»  r-^H'  '^l 

passing  over  the  outer  border  of  tb(*  t*heek» 

IH  earrie*!  upward  to  the  juoetion  of  the  ntjse 

with    the    fon*head,  and   is  then   eondueted 

over  the  imrietal  protulx-ranee  dowuwanl  to 

the  04:'eiput ;  a  einndar  fronts mh^'I pi tal  turn 

is    n<*xt    made,   and    when    the    bandage    is 

bnmght    back    to   the   oeeiput    it    is   again 

bn>ught  forward  to  the  <*heek  and  a^eends  to 

the  foreht^d,  eovering  in  two-thinls  of  the 

pnnious  turn,  and  is  again  eondueted  l«iek 

to  the  o<'eipnt ;  these  turns  are  repeated,  the 

oblifpii*  turns    t*c>vering   the  eye  ahernating 

with  eireular  turns  ai*ound  the  head  until  the      rrM>!-iMi  bmiduge  or  .si     , 

eve  k  completely  enelosed    {Fig.    31 )»   and 

tfie  bandage  Is  finished  by  making  a  eireular  turn  about  the  head  aud 

intrtKhu-ing  a  pin  to  secure  its  extR-udty,     It  will  Uv  found  mure  emii- 

fortable  to  the  patient  to  iuelude  the  rar  *ju  the  sjime  side  ou  wlueli  tlie 

eve  13  covere<l  in  the  turns  of  tlie  bandage. 

Use, — This  bamlage  will  be  found  useful  in  retaining  tlresnings  to 
one  eye.  It  will  l>e  more  eomfortaljle  to  the  patient  if  a  Hannel  nAlvv 
be  U!H.h1  tor  this  baudageas  well  as  the  banthige  wlueh  inehules  both  eyes* 

Crodsed  Bandage  of  Both  Eyes. — Ro/irr  two  hirhrs  in  irUilh^  nix 
jfartl-^  ill  Irwjih, — Application, — TW  initial  extremity  uf  the  nailer  is 
■  plaeeil  uiMin  the  forehead,  and  stM'ured  by  twiieinndttr  tunisof  tlu*  Ijand- 
•lye  imssiug  around  the  heiul  from  the  forehead  to  the  oeeiptit ;  \\w  rnller 
i{«  then  (5irrii»d  downward  behind  the  oeeiput  and  brought  forward  below 
tlie  ear  to  the  upiaT  |M>rtii>u  uf  the  eheek  ;  it  is  then  earrieil  upward  to 
the  jnnetion  of  tlie  nost*  with  the  timlR'ad,  and 
eondueted  over  the  parietal  prtitul>eranee  to  the 
occiput;  a  eireular  turn  is  now  uiarle  arouii<I 
the  nt^d  from  the  <K'eiput  to  the  ibreheatb  ami 
the  roller  is  e;irrie<l  from  the  iKxnjJUt  over  tlu' 
porietal  pn>ttdieranee  of  the  opposite  side  for* 
wnrtl  to  the  iun<'tion  of  the  nose  with  tlie  fore- 
bcsid,  then  dt»wnwar<l  over  the  eye  aud  ntiter 
prrrtion  of  tlie  elie4*k  Ik'Iow  the  ear  aud  bat-k 
to  the  iM^eiput ;  a  eireular  turn  around  tln^ 
bead  U  next  made,  and  thin  is  followeil  l»v 
d  n?jietitiou  of  the  previous  turns,  aseeiid- 
ing  over  one  eye,  deseending  over  the  other 
eye,  eaeh  turn  alternating  with  a  eireular 
turn  around  the  lieiub  Tliese  turns  are  re- 
pntted  until  Ixitli  eyes  are  euvered  in,  and 
the  fwndagi*  is  tinished  by  making  a  rir- 
nihr  turn    arf)und   tlie  head,   the   extremity   being   seeured  by  a 
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(Fig.  32).     In    this   bandage    both   ears    may    Ik»    eoveretl    in    tir    left 


imeciv 


ered. 
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Use. — ^This  blindage  may  Ik*  used  to  apply  dressings  to  Imth  eyes,  and 
both  of  tli(  se  haotlaps  eoveriiig  the  eyes  are  i»st»il  wht'iv  it  it?  desired 
U*  niiike  ]>ressur<' ;  luit  for  the  .simple  upplieatirm  ai'  a  liijht  dre^sini^- 
or  <jf"  a  ljaiMla<£;e  fur  the  exehisino  of  light  the  Liebreieh\s  bandage  will 
Ix*  found  more  cotrtfurtaljlc  to  tlie  patieut. 

Occipito-facial  Bandage. — Roiler  dco  mchvH  hi  iridth^  four  yards  in 
hiHfth. — The  initial  extremity  of  the  roller  is  placed  ii|)on  the  vertex 
of  the  head,  and  the  bandage  is  carried  downward  in  front  of  the  ejir 
and  un<h'r  the  jaw,  ami  upward  upon  tlie  opposite  side*  iu  the  same  line 
to  the  vertex  ;  twci  or  tluve  of  these  turns  are  made,  oue  turn  aeeunitely 
covering  in  the  other,  and  a  revers*-  is  made  just  above  and  in  fmnt  of 
tlie  ear,  and  two  i^r  three  turns  are  made  around  the  head  from  tite  oeei- 
jHit  ti»  the  ftiivhetid,  wiiieh  eompletes  tlie  baudage  (Fig*  33).  Pins  slujuld 
be  inserted  at  the  [Kunts  where  the  turns  of  the  bandage*  cross  each  ^itlier. 

I^SK. — This  bandage  is  eruphnf^l  to  secure  dressings  Ui  the  vertex, 
or   to  the  teiri|iora!,  oeeipital,  or  frontal    regions. 
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Oblique  Bandaere  of  the  Hesid.^IMhr  ftro  uwhtH  in  widths  four 
yurd^  in  ff'tif/flh — The  initial  extremity  of  the  bandage  is  phu'ed  uj>on 
the  forehead,  and  is  scmired  by  two  circular  turns  (Kissing  arountl  the 
head  fnmi  tlie  forehead  to  the  <K'ei|mt.  From  the  occiput  the  band- 
age is  carried  ohlitpiely  over  the  highest  fiart  of  the  hiteml  as|>ei^t 
of  the  hea<l,  which  is  to  be  cdvered  in»  and  is  passtnl  (iver  the  fore- 
head and  back  to  the  occiput,  ami  is  then  carried  to  the  forehead 
by  a  circular  turn,  tlien  eondiu'le*!  oltliipu'ly  over  the  other  side  of  the 
head,  antl  hack  to  the  occiput.  These  turns  are  repeatCHl,  s<j  that 
each  snceee*ling  turn  covers  in  three-fonrtlis  of  the  preceding  turn 
until  the  sides  of  the  head  are  covered  in  by  descending  turns,  a 
circular  turn  licing  made  between  each  set  f^f  oblique  turns,  and  the 
liaudage  is  eouipleted  Ijy  a  eircular  turn  passing  around  the  head  from 
the  <l»rehead  to  the  iH-eiput  (Fig.  34)*  This  bandage  may  be  apjtlied 
with  desi'ending  or  as^'ending  turns. 

Use. — This  ban<lage  is  employed  tfj  make  pressure  upon  or  to  hold 
dressings  to  the  lateral  aspet^ts  of  tlic  lu*ad. 
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Oocipito-frontal  Bandage. — Rofler  two  hwhm  in  width^foiw  yards 
in  inujtiu — AiTLKATioN. — Tiif  initial 
extfvmity  of  the  liandti^*  is  jilacecl  n\mn 
the  fi^rehwid,  and  a  eireular  turn  i.s  nuuie 
anniiid  tlio  tbreheiid  and  oiTiniii  to  fix 
it,  A  circular  turn  \^  then  madt',  paj^sio^ 
amund  the  head  \\\m\  a  point  beluvv  tlie 
fjcciijut  to  a  [Hjint  ju.*l  alxive  the  fn re- 
heat! ;  the  uext  eireidar  turn  is  luutlr 
aroujid  the  head,  ascending  po8terit»rly 
and  deHfcadin^  anteriorly,  and  after  a 
8tlJ£eicnt  number  of  tiirn8  liave  been 
made  to  cover  in  the  fmnt  and  ha<'k  of 
the  head,  the  einl  of  the  bandage  \> 
%cCrUTeA  with  a  i>in  (Fig,  35), 

Use, — This  muidage  will  bo  found 
ti>iefid  in  ssecniring  dreH.sings  to  the  fore- 
Ueail  anil  anteritjr  and  posterior  portion 
of  Uie  ^-alp- 
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BaXPACEH   of   TIIK    UPPElt    EXTHEMTTY. 

Spiral  Bandage  of  the  Finger. — liofivr  onv  itn-h  in  widflt,  one  amf 
it  half  tjnrth  in  ftntjih, — -Apr!J<A TH>N. 
— The  initial  extn^nn'ty  of  tlu*  mller 
i^  j^'rinnl  by  two  or  three  turns  around 
the  wrint  ;  tfic  bantlage  is  then  oarrircl 
ohti((Uely  aen»ss  the  back  of  the  liand 
to  the  ba.'^M?  of  the  finger  to  be  covered 
iti,  then  to  its  tip  by  oblique  turns  ; 
a  circular  turn  is  then  made,  and  ttic 
finger  l<?  covered  by  ascending  spinil 
or  spiral  reversed  turns  until  its  base 
is  reachol ;  the  bandage  is  then  earrietl 
obliquely  acnK«i«  the  back  of  tlie  liaud 
and  fioislKHl  by  one  or  two  circular 
tum.^  around  the  wrist ;  the  extremity 
may  he  pitnitHl  or  may  In?  split  iut4i 
two  tjaiU,  which  are  tied  ai'ound  the 
wrist  (Fig.  3t>). 

Uhk. — ^ThU  bandage  is  employed 
tn  retain  dressings  njM>n  the  tinger 
and  to  secure  splints  in  tlie  tivatment 
of  fnictnrc^s  or  dish m nations  of  the  j>balanges. 

Gauntlet  Bandage. — Itofler  onr  itwh  in  width ,  fhree  yunh  in  trnt/fh, 
— AM'LICATKjN,^ — The  initial  extremity  of  the  roller  is  fixed  at  the 
wrifst  by  i>nc  or  two  circular  turns  of  the  bandage  ;  it  is  tlien  carrie-d 
down  to  the  tip  of  the  thumb  l>y  an  olvlii|ne  turn  of  tlie  mller,  ami  this 
ijuHivensl  in  by  sjnral  orspiml  reverse*!  turns  to  tht*  nietaeai^jo-phataugeal 
artk-uhitit>ns;  the  roller  is  then  carried  back  to  the  wrist  and  a  circular 
tarn  b  made  an^und  it,  and  the  bandage  18  now  carrietl  down  to  the  tip 


Spiral  bandage  of  Uie  finger. 


38 


MFyon  SUBGEEY. 


of  the  next  finger  l>y  nn  oblif|ue  turn,  wliieh  is  eovcred  in  in  the  .same 
nuinner.  Wlii^n  nil  the  tingers  have  iK^eii  rovered  in,  tlie  huiidage  18 
lini.'^lied  by  eircular  turns  urouiid  the  hand  and  wrist  (Fig.  37)* 

Use. — 'Tills  bandage  may  be  emplttyed  U*  a|>ply  divs^^ings  to  the 
dingers  und  lian<I  in  eases  of  wounds  nr  fraetures.  It  was  formerly 
uuK'h  eni|*l«A'o<l  in  the  treiUnient  of  burns  of  the  tingers  to  prevent  the 
ii|Jl><ise<l  ulrerated  snrfaees  frtiui  adhering,  Init  its  use  for  this  |)iir|x»se 
has  been  snpplauted  by  \n*a[>ping  each  finger  hi  a  separate  dressing  and 
applying  a  ilressing  over  the  wbtile  with  a  few  recurrent  and  spiral  turns 
iif  a  wide  roller,  the  applieiHifin  of  tins  dressing  being  nineh  less  jwiinful 
to  the  j>atient,  and  being  at  the  same  time  ecpially  satisfactory. 
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PplCH  ^miifla^c  of  Uie  tJjumh. 


Spica  Bandage  of  the  Thumb. — Roffcr  one  iueh  in  wkltlij  three 
Ifarftn  hi  ftrtf/fh, — Ar-eLicATKiN, — ^Tbe  initial  extremity  of  the  n>I]er  is 
jvlaee<l  upon  the  wrist  and  fixed  by  twt*  eireular  turns;  then  earr\"  the 
roller  obli^piely  over  the  do!*sal  surface  of  the  thnmh  to  its  distal 
extremity  ;  next  make  a  circular  or  spinil  tuni  around  the  thumb,  and 
carry  tlie  bandage  npwanl  over  the  back  of  the  thumb  tci  the  wrist, 
aronnd  whirh  a  cirmlar  turn  should  be  made.  The  roUer  is  next 
carried  around  the  thumb  and  wrist,  making  figure-of-H  tnrns,  each 
turn  overlapping  tlie  previous  one  two-thirds  as  it  ascends  the  thumb, 
and  ciich  JignreHif-8  turn  alternating  with  a  circular  turn  about  the 
wrist.  These  turns  are  re]>eatcd  until  the  tlumil*  is  conipletely  cov- 
ered in  with  sjiira  turns,  and  the  bandage  is  finished  by  a  circular  turn 
aronuil  tfic  wri,--*  ( I' ig.  'W). 

I^sK. — 1^1  lis  Iwiiidage  is  emjUovHl  to  apply  dressings  to  the  dorsjil 
surfa<H*  of  the  tliunih  and  for  the  retention  of  splints  in  the  dressing 
of  iracturet*  or  dislocations  of  the  bones  of  the  thumb. 

Spiral  Reversed  Bandage  of  the  Upper  Extremity. — Roller  two 
anif  <i  hitif  iiirhrs  in  iritllh,  ^rmt  yonh  in  Iviiijth. — Al'PLTCATUiX. — The 
initial  extremity  of  the  roller  is  jjlaeed  upin  the  wrist  and  secured  by 


Ivro  tumn  annind  the  wrUi ;  tin*  !>andaf^e  in  tlii'ii  oiirritHl  ijlilif|iu^ly  acmns 
the  l>ttrk  uf  the  haiul  U)  the  st4-oi»tl  jnint  of  the  fin;j;t'r^!,  wIrut  a  rimihir 
torn  j^hnuld  Iw  made  ;  tht*  hainl  is  rovered  in  hy  two  iir  tlireo  asceiidiiij^ 
»i|>iml  or  spiml  reversed  turns,  Wlien  the  thiirnh  has  \wvn  rrac-li*'d  its 
base  and  the  wri^t  are  etivered  in  liy  tvvH  ti|riifeHil-H  turns  ;  tlir  haiida^o 
vn  then  mrried  up  the  iurearni  hy  spiral  and  s[>ind  reversed  turns  until 
tile  ellxiw  is  r«Rvhed  ;  this  may  Ik.'  euvered  in  with  sj»ind  reverstHl  tiiru.s, 
Uil  the  Imndage  is  next  ejirried  up  the  arm  witli  spiral  rev^ersed  turns  to 
the  axilla  (Fig.  3fM.      If  (in  reueliin^r  the  elhuw  the  arm  is  hent  nr  i>  tn 
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Spiml  rt'vtjrsed  lmndH|^»  of  Hit*  ujt(»er  extrt^mUy. 

be  rtexisl  in  the  snlisequent  dressintr,  the  el  how  sfinnld  he  covered  in 
Wtlh  tigure-of-M  tiinvs^  am]  when  this  hns  Ik  en  dnne  the  arm  may  be 
oovertHl  in  with  spiml  reversed  turns,  Wlien  |m»perly  applif*il  the 
reverse*?*  shcaild  l»e  in  line,  an<l  shoidd  not  l)e  mach^  over  tlie  pi^ominent 
ritlp*  tif  the  ulna. 

Use. — This  is  «»ne  of  rhe  most  |X4^"nera!ly  eniployeil  r^f  all  the  roller 
bftodnires  ;  it  (Hmstitutes  liie  priurary  niHer  wliit-h  is  a|iplied  in  the  dress- 
ing of  fraetuivs  nf  the  humerus,  ami  is  al>o  the  hsindaj^e  einjiloyed  in 
holding  drej^nings  to  the  arm  and  f«ireann,  and  in  seen  ring  splint.s  to  these 
part^  in  the  treatment  of  fnietures  and  disl«M'{itions* 

FigTU^-of-8  Bandage  of  the  Elbow. —  Rollvr  bm  hwhvH  in  wkUhj 
fmtr  t/(tr*fM  in  hnf/f/i, — Apl'lJi'ATinN. — The  initial  I'xtreinitv  of  the 
banfiogi*  is  plae<»d  ujxm  the  fnrearm  a  slmrt  di-^t^Hiee  Ijrlow  ttie  rlfiow- 
Joint,  anil  Hxe<l  hy  one  r>r  two  einndar  turns,  tht*  nrm  being  Hexe^L  The 
bcintliLgi*  in  tt»en  eiirric»d  hy  an  oblirpie  turn  aeross  the  flexure  of  the 
elbow-joint,  and  pa^sefl  art>und  the  arm  a  few  inelies  nlKfve  the  elbow; 
a  cireular  turn  is  then  made,  and  the  roller  is  next  carried  aemss  the 
fl4»xniv  of  the  ellH»\v  and  passr<l  arourid  the  forearm,  Tlii's*^  turns  are 
rep*f*nfy^l,  and  turns  front  the  tVa'earm  a^-iriding  and  thoH-  from  tlie  artn 
A-  .,  eaeh  set  of  turns  erossing  in  the   Hexure  «tf  the  i'lf**nv  until 

it  1,  ^ iid  in,  and  a  final  turn  in  paK^^inl  eireularly  around  the  elbow- 
joint  (Fig,  40).  ThiH  l)iin<lage  is  sometimes  applied  by  tirnt  making 
on<»  or  two  circular  turns  around  the  cIImjw  and  then  a[iplying  the  figure- 
of-8  tumn  Ji>;  previously  ilis/rilK'd. 

Use. — Tliis  lj4iudage  is  often  employf^l  as  n  part  of  the  sjitnd  reversiil 
baocbge  of  the  upjKT  extremity  when  the  arm  is  tci  be  flexed,  and  isalsc» 
used  to  hold  drej^j^ingn  to  the  region  of  the  ellMJw-joint^     It  was  formerly 
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uuieh  iLsed  to  li<tkl  thr  conipress  upon  iIr'  woiincl  rertuUinp:  fmni  vene- 
.•^'ption  at  tlie  cHhiw. 


Spica  Bandage  of  the  Shoulder  (ascending )*^/^//^/-  two  and  *^ 
half  htrht's  hi  tr  ft  fill,  aeven  i/ftrfLn  ht  ivitfjfh, — Apl»LU'ATIoN, — The  initiiil 
extninily  oj*  tlii'  nillfr  is  pluenl  nlitit|Ui"ly  npnii  \\\v  ntitcr  .surface  of  the 
arm  opposite  \\w  iixilhu^v  fold,  ami  tixtil  Uy  *n\v  or  tut*  cireulur  turns. 
If  tlie  right  shoulder  is  Uv  Uv  covered,  t\\v  fjaudatr*'  is  next  iiirritKl  aeros^s 

the   front   of  the  ehest  to  tlie  axilhi 
l'i«-  Jl-  of  the  opiM>site  side,  tlien  aremnd  the 

Imek  of  die  chest  to  tlie  jKiint  of 
startinu'  ujMin  ihe  arm  ;  then  conduct 
the  roller  around  the  arm  of  this 
sidi«  ii|>  over  the  shoulder,  aeross 
the  front  of  ttie  chest,  through  the 
f>]iposite  axilla  and  iMtck  over  the 
I  posterior  surface  of  the  ehest  to  the 
jToiut  of  start i n|!: ;  eontimie  to  make 
these  ascentling  tunis»  eaeli  turn 
overlap]>in^r  th(^  jireecdiutj  oneahout 
t\V( (-thirds  nutil  tlie  shonhler  is  eov- 
ered  in  (Fi^.  41),  when  tlie  extrem- 
ity of  the  handnjjt^  may  he  Fecured 
In'  a  pin  at  the  point  <»f  ending,  or 
the  last  turn  may  be  earrle<l  from 
the  shouhk^r  around  the  hack  of  the 
neck  and  Ivrou^ht  forward  over  the 
opposite  shoulder  imtl  piuiK'tl  U\  the  turns  which  pass  o round  the  axilla. 
It  sliould  \m^  ri'mend>crt'd  thiil  the  turns  of  the  roller  overlap  eaeh  other 
exactly  in  the  opp(»sife  axilla,  an<l  it  will  he  found  more  eomfortahle  to 
the  patient  \u  ajiply  a  little  cotttm  wadding  in  the  axilla  to  prevent  the 
han<la^^e  from  exeoriatinir  tlie  skin  of  this  part,  (arc  slioutd  he  taken 
to  see  tluit  the  turns  arc  made  in  su</h  a  manner  that  the  spiea  tnms 
occupy,  at!  nearly  as  [>ossihle,  the  nRnlian  litie  of  the  shoulder.     When 
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tkh  iKiiiduge  is  applied  to  the  left  sheiuldt'r,  after  fixing  the  initial 
oxtivtuity  by  eircuW  turns  around  tho  unn  the  roller  slioiild  he  enrried 
civer  the  back  of  the  elieM  to  the  axilla  uf  iIk'  trpjmriite  rtidt',  mid  then 
linm^ht  bark  to  the  p>int  of  Btartiug ;  the  succeeding  turns  are  then 
applieil  in  the  same  niuuiier. 

Spica  Bandagre  of  the  Shoulder  (descendingr). — RoUer  two  and  a 
half  I  itches  in  widths  Mcven  yardn  in  lrnf/th, — AppLKATIox,— The  initial 
e3ctn.^mit>'  of  the  roller  should  Ix*  fixed  upon  the  arm  as  near  as  juissilile  to 
the  nxillarv  fold  by  one  or  two  cireuhir  tnrns,  an<l  ira[>]>lied  U\  the  ri^dit 
eboulder  the  banda^^e  .should  he  }^xa>ise<l  undfr  the  axiUa  and  r:niinl 
oblitjuely  over  the  shoulder  to  the 
bai^e  of  the  neck,  then  downwaiil 
acro^t^  the  fnmt  of  the  chest  t**  tlie 
axilla  of  the  opposite  side ;  from  tlie 
axilla  the  roller  is  i-jirrietj  over  the 
back  of  the  client  to  the  liasc  <tf  the 
m*<*k,  i?ti  a.^  to  cross  the  tirsi  turn  at 
this  (mint ;  it  i,s  then  carrie<l  to  the 
axilla  and  through  this,  then  buck 
to  the  neck,  the  turns  desi'endiui: 
toward  tlie  shoulder.  These  turns, 
taking  the  ^uue  course,  are  re[K'ated, 
each  turn  overlapping  two-thiixls  of 
the  previous  one  until  the  shoulder 
w  covered  in  and  the  circular  turn 
around  the  arm  is  n^ached,  at  whirh 
mint  the  f xtreruitv  is  secured  liv  a 
pin  (Fig*  42). 

UftE. — The  spica  bandages  of  tlit-  shouhler  are  employed  to  hold 
drei?s3iinjrs  to  the  shoulder,  tri  hold  (*inupresses  over  the  acromial  end  of 
iJie  clavicle  in  aynt  of  tliskK'iition  of  that  |MU*tion  of  the  bonc»  to  retain 
the  ahoulder-c^ji  used  in  tlie  treatment  of  fractures  of  the  upper  jKntion 
of  the  humerus,  and  to  n^tain  dressings  to  tlie  axilla. 

Velpeau's  Bandagre. —  Ttm  mll*'r^  ttru  tuid  h  htdf  inchvH  in  widlh^ 
tuctrn  yardi*  in  Iviujth. — Api*i;r*'ATn»N. — The  patirnt  should  plu<"t'  the 
fingers  of  the  hand  (\t  the  aiiected  side  on  t\\v  opjuisite  shiHihter;  the 
initial  en<I  iif  the  roller  should  l>e  idufed  on  the  body  of  the  st*ji|jula  of 
the  8<»nnd  sid«*  and  setuired  by  a  turn  made  liy  carrying  the  bniidiigc  over 
the*  shoulder  of  the  atfW'tCHl  side,  nenr  its  outer  portinri,  then  condut-ting 
it  downward  i»ver  the  outer  and  posterior  surface  of  the  arm  of  thr  same 
side,  behind  the  iM>int  of  the  i4l>ow,  and  oblicpicly  across  the  fntnt  of  the 
cfaent  to  the  axilla  i\(  the  opposite  side,  thence  to  the  |)oint  of  starting* 
Thii^  turu  should  be  repcatcil,  to  fix  the  initial  extremity  (*f  the  bandage* 
Having  completed  the  second  turn^  c:irry  the  roller  transversely  anmnd 
the  thorax,  jwissing  over  the  flexed  rlliow  of  the  atl'erted  side,  fnmi  this 
point  to  the  axilla,  and  through  this  to  thr  back.  From  this  point  the 
roller  b*  carriHl  over  the  shoulder  and  down  the  t»utcr  antl  [>osterior  sur* 
fkcG  of  the  arm  behind  the  elbow»  and  ol»li4uely  across  the  fmnt  of  the 
clie^>  tlimugh  the  axilla  to  the  back,  and,  continuing,  passes  transversely 
HcroBS  the  Imitk  of  the  chest  to  the  t-lbow,  which  it  encircles,  then 
pBHied  to  the  axilla.     These  alternating  turns  are  reiK'ated  until  the  arm 
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Velpcau'ft  bandage. 


;m*l  ibrearni  are  IkkiihI  tiniily  to  tlie  side  iiiRl  rhest.     The  vertical  turns 
uver  the  shtnikler,  eiieh  turn  covering  iu  twij-tliirds  of  the  previous  turu, 

iiiiil  aseeiuliu^  f'roui  the  p>int  of  the 
shoulder  tt>wur(l  the  tieek  and  fnuu 
the  pitsterior  surfiue  of  the  arm  tt»- 
wsird  the  elbow,  are  apfilied  until  tlie 
|Ktiiit  id'  the  elbow  is  reaelieth  The 
trausvei'iH*  turns  jiassing  anmnd  the 
rJu'st  and  arm  are  s<i  applied  timt  they 
aseeiid  from  the  jnunt  of  tlie  elKiw 
trtward  th(^  shouldi-r,  t-aeh  turn  eover- 
ini;  in  out-ttiird  of  the  previous  one, 
an<l  the  last  turn  sliould  pass  traiiH 
versely  around  the  shonlderand  ehestj 
eovering  tlie  wrist  (Fig,  43), 

Thf  extremity  of  the  bandagi 
sliould  be  seen  red  by  a  jmi  win 're  i 
ends,  and  athlitioual  tixatinu  will  Ik? 
st^'cnruil  f*y  iutroilueiiig  a  uuiulM*r  of 
pins  at  the  [xiints  where  the  tunii 
of  the  bandage  erof*s  eaeh  otlicr. 

Use,' — This  baiuhige  is  employed  to  fix  the  arm  in  the  trratmeut  of 
eertain  fnietures  of  the  i  laviele  sHid  seapida  ;  also  to  si-eure  fixation  of  the 
humerus  after  the  reibu-liou  of  dishtrations  *if  the  shoulder-jiMnt. 

Desault*8  Bandage, —  Thrr*'   ra/icrs  ttro  attfi  a  httlf  lHi*h<'»  In  ivhfth^ 

Hvrvn  tftrrdi-f  It^  /tuf/th. — A  wedge-sha|HHl  |iad   to  Ht   iti  the  axilla  is  iils4> 

re(pnrtHL     These  rollers  are  known  as  the  /fr«^  Hfroutf,  and  ffurtf  i*ollers. 

Firi^f  roUvr  of  Ihmult^i^  haittlftf/^\ — AprLR'ATioN- — -Before  applying 

the  first  n tiler  the  arm  of  the  jmtient 
on  th(^  injured  side  sluiuld  lie  elevat^nl 
and  earrie^l  oil'  at  right  angles  to  the 
ImkIv  ;  the  weilge-shaiied  pad  with  its 
base  in  the  axilla  >honld  next  Ih"  applied 
tH  the  si<le  of  the  ehest,  and  the  initial 
extremity  oi*  the  rnller  is  ]ilaee<l  U|M>n 
the  middle  of  the  pad  and  fixed  by  two 
or  three  eirenlar  turns aroun<l  the  ebe^^t  ; 
the  l)andage  is  then  i-arriiHl  down  the 
ehest  by  obliipie  eirenlar  turns  until  the 
lower  c^xtrc^nuty  of  tlu'  pail  is  reaelie<l, 
auil  it  is  then  earrieil  uptheeliest  nutil 
tlie  uf^per  extremity  of  tlie  jwid  is 
reaebetl,  when  it  is  4'oudu4'te<l  t»bliqne!y 
aenjss  the  front  of  the  ehest  to  the 
Niund  slioukhT  and  pass<:'d  under  tlie  axilla,  biNiught  over  the  Bhonlder 
and  e*>udneted  around  the  ehest,  where  it  is  seeunnl  (Fig.  44). 

SfTf/itff  roifer  of  Ih-mnifx  bfittffaf/i\ — ArPLH'ATlt»N. — The  arm  should 
be  l>njnght  down  apiinst  tlu-  side,  so  as  in  press  upon  the  pati  previously 
afiplied,  and  the  (orearm  should  be  flex*^!  upon  the  arm  and  brought 
aeroKs  the  lower  |M*rtion  of  tke  ehest.     Tke  initial  extremity  of  the  rtiller 


18  pkiced  in  the  axilla  of  the  sound  side,  and  the  Ixmdage  is  carried 
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rirst  rulk'Tof  DcsnuU's  ImuuIji;:: 
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arimnd  the  chest  and  over  the  arm  cif  the  injiirt'd  sido,  makhij};  a  cirnihir 
turn  around  the  cheBt  to  fix  it ;  then  ^y\^A\  turns  are  nuide  anmntl  the 
ehest  fmni  ab4_>ve  downward  until  the  elbow  is  ivut'hecl,  tlie  turns  Ueiii^ 
mure  fimily  applied  as  they  deseend,  ami  when  this  |Mnnt  is  rc^ielied  tlu* 
end  of  the  lianda^e  is  seeured.  Or  the  initial  I'Xtreniitv  of  the  hauda^re 
may  be*  pluce^J  npon  the  eliest  of  the  soniul  sidr,  and  a  eirenlar  turn  nmy 
be  made  to  fix  it,  ami  then  spiral  turns  inehidin^  the  ehest  and  ami  niav 
be  mode  from  Mow  upwani  until  tlir  axilla  is  ceaehed  ( Fi^.  45). 


Fifi.  45. 


¥ui.  46. 
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so<  ".n"!  rolkrof  DcsaulVs  buiidafre. 


Third  roUer  of  DesntiU's  bamlairp. 


Third  roflrr  o/  Ik^^ulfn  baitdaf/e. — Application. — The  initial  ex- 
treniitr  of  the  roller  is  placed  in  the  axilla  of  the  sound  sitle,  and  the 
tmndagt?  is  t^irried  ^ililiijuely  c»ver  the  front  of  the  eliest  to  the  shr>nlder 
of  tl»e  injured  side,  jutssed  over  this^  an<l  cnriilnetei!  down  the  ha<'k  of 
the  arm  to  the  cdlxiw,  thence  ohlicpieK  upward  o\'er  the  u[»per  iiftii  (>f 
the  forearm  tci  tlir  axilla  of  the  sound  side.  Frnin  this  point  it  is  earrie<l 
(mckward  oldionely  over  tlie  baek  cif  the  ehest  to  the  shoulih-r  ;  erossin^ 
tlie  previous  slioulder-tnrn,  it  is  eondnettHl  down  the  fnjut  of  the  arm 
to  fhe  ellKiW,  then  around  this  and  haekwanl  oldiquely  over  the  Imek  <if 
the  chest  to  the  axilla  of  the  sound  side.  Thesi'  turns  are  repeated  until 
thfee  net**  of  turns  have  heen  applied,  whieh  should  overlie  ea*'h  other 
exactly  (Fig.  4(i).  The  eoni'se  4>f  the  turns  of  the  thinl  roller  is  eon- 
fiidered  the  most  difficult  to  remember,  and  the  student  may  l>e  assisted 
in  lis?  c<»rrect  apnlieation  by  ivniemberin^  that  all  the  turns  start  at  the 
axillii,  pa.ss  to  tn<*  shoulder,  and  then  to  the  ellHvw,  and  from  the  elbow 
nlwiiy*  return  to  the  starting-jMnut,  tlie  axilla.  The  turns  of  the  thii-d 
ndler  make  two  trian^^les,  one  on  tlie  anterior  sttrfaee  of  tlie  ehest,  the 
other  uj>iai  tiie  back. 

After  tjie  a]jplieatii»n  itf  the  three  rolli»i*s  the  hand  and  uncovered 
|Kjrtion  of  the  forearm  shtiuld  be  sujiportnl  in  a  sling  susjMi-nded  from 
the  neck. 

IJ8E. — This  banda^,  applied  eompletely,  or  some  i»ne  of  its  various 
follers,  is  employed  in  the  treatment  of  fraetures  of  the  clavicle. 

Arm-aDd-cheBt  Bandagre. — HoUvr  ttm  ttntl  n  h(t(f  Invhcn  in  wUHh^ 
•ffoi  yardfi  in  length, — Before^  applying  this  bandatre  tlie  arm  should  be 
placed  against  tlic  side  of  the  chest  and  a  lolded  towel  tw  a  pad  of  et>ttoii 
should  be  plaee«l  iu  the  axilla  and  allowed  to  extend  from  the  axilla  to 
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tho  olbow  ;  the  latter  is  iLsed  to  prevent  the  opposing  surfaces  of  skin 
from  hi'ooniing  cxcoriattfl  hy  contiirt. 

ArpiJCATKjN. — Tlie  initial  extremity  of  the  bandage  is  placed  upon 
the  Kpine  at  a  jioint  <ipp<»site  the  ell hiw -joint,  and  it  is  fixtnl  bv  a  turn  or 
two  jia>istng  arttuud  the  arm  and  ehest  ;  the  hau<Iage  is  then  euntiiiued 
by  making  aH'fiiding  sjjii-al  tnrns,  eovering  iu  the  arm  aiiil  ehest,  nritil 
tlie  axilla  is  reaehed  ;  at  this  point  the  bandage  in  earned  ihnaigh  the 
axilla  and  over  the  baek  of  the  eheM  to  the  top  of  tlie  oppohiite  shoulder, 
and  it  is  then  etMidni'ted  down  the  front  of  the  arm  to  the  elbow,  is 
passed  l>etwe(Mi  the  arn*  and  ehest  and  earrieil  up  the  baek  of  the  arm  to 
tile  shonlder,  and  is  tfien  |j>jiss<.h1  oblitpiely  aer«)ss  the  frout  of  the  ehest 
and  is  secnnx-d  npon  the  Imek  of  the  ehest.  Pins  should  be  introdueed . 
at  the  points  of  erossing  of  tlie  bandage  (Fig.  47). 

F[--.  47. 


Arm-and-chcBt  iTandagc, 

XJre. — This  l»audage  will  he  fonud  useful  in  fixing  the  arm  to  the 
bmlv  and  in  fixing  the  sh<»nlder-joint  where  it  is  th'sirable  to  allow  the 
forerirm  Xu  be  free.  It  is  ein|tiuyed  iu  the  treatment  t>f  fractures  of  the 
elmft  and  ncek  of  the  hniuernsj  to  fix  the  arm  and  hold  spliuts  in  poisi' 
tton. 

Bandages  of  the  Trunk. 


P^^ 

l 


Spiral  Bandage  of  the  Chest.— A'o//*r  thrve  htriuii  ht  wkffh^  nine 
ytu'fh  Itt  /r/if///^— ApPLJrATii>N, — The  initial  extriiuity  of  ttie  roller  iss 
ajipliefl  to  the  anterior  pnilion  nf  tlie  waist,  and  tixetl  by  one  or  two  eir- 
enlar  turns ;  the  baudage  is  then  earried  npwanl,  eneireling  the  ehest 
by  amending  spiral  turns,  each  turn  eoveriiig  in  one*half  of  the  previous 
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turn  until  the  axillan'  fold  is  reached  :  the  roller  is  next  carried  aromid 
the  axilla  to  ihe  buck,  mid  oblifiiiely  over  tlii.s  to  the  base  of  the  neek  of 
the  opposite  i?ide,  and  then  it  ituiy  be  jmssed 
down  over  the  ehest  and  |)i lined  to  the 
jipirtil  turns  at  !?everal  jKiint:* ;  a  pin  should 
also  be  inserted  at  the  i>oiiit  where  the  last 
turn  of  the  roller  leaves  thei*|iiml  turn  upon 
the  l>ack  of  the  ehest  (F\^.  48). 

UiriE. — 'Thl-*  bandaj^e  is  enipl<»yed  t<»  hi»ld 
dressing.*  to  the  ehest,  and  nuiy  bu  n^ed  as  a 
temjiorarv  dressing  in  fraetui^.n  of  the  ribs 
or  sternum.  Care  should  be  taken  that 
the  Ijanda^^  be  not  si>  tightly  ajjplied  a^s  to 
interfere  with  rc^spinitinn. 

Anterior  Fig-ure-of-S  Bandage  of  the 
Chest. — Rolhr  two  ami  a  half  incheji  in 
width f  ftetrn  jfanls  in  lenc/th, — ApI'LK'A- 
Tiox. — The  initial  extremity  of  the  roller 
should  be  plaeed  in  tlie  axilla  i»f  one  side, 
and  the  bandage  is  then  carried  obti<juely  across  the  anterior  portion  of  the 
chest  Ui  the  shouhler  of  the  opjwjsite  side;  it  is  tlien  ciirricMl  backward 
arfiiuul  the  j*houlder  and  through  tlie  axilla,  and  is  next  cnndueted  ob- 
licpiely  over  the  anterior  portion  of  the  ehest  to  the  opposite  shovdder, 
thnjngh  the  axilla  and  agjiin  back  to  the  anterior  (xirtion  of  the  chest, 
the  turns  etv>f<sing  in  the  nnHlian  line  over  the  stern mn.  Tlu-se  turns 
i^hoidd  be  ivp^ate^b  a-s**en4ling  tVom  the  slmulder  toward  the  ufM-k,  each 
turn  overlaiiping  three-fourths  of  the  ^n'eeeding  one,  until  five  or  six 
tunis  have  f>een  applictl,  tln^  end  uf  the  I  windage  being  secured  by  a  [lin 
(Fig.  49),  or  it  may  be  cfunpleted  by  a  einndar  torn  around  tlie  eheist. 


S\iim]  Uiimlniiv  of  ihc  rhes^t. 


FlO.  49. 


Anurior  riKiirt- 


U^E, — This  bandage  may  be  ernjiloycd  to  bring  the  slionlders  forward 
to  hold  dressirtgs  to  the  anterior  pivrtiun  of  the  ehest. 

Posterior  Fignre-of-S  Bandage  of  the  Chest. — RoUa'  two  nwi  a 
hnif  inrhr^  iu  tridth,  ^terfit  i^ortf^  in  lemfih, — Al'l'LH  \  rio\.«*The  initial 
extremity  of  the  ndler  should  be  phieed  in  the  axilla  <»f  tlie  left  side, 
and  \\\v  handage  is  then  etirritHl  obliquely  across  tlie  back  of  the  ehest  to 
the  tip  uf  the  opposite  «^houlder  ;  it  is  next  carried  thnatgh  the  axilla  and 
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ccjiidiictetl  aci'oas  the  posterior  porticjii  of  tlie  ehest  to  the  tip  of  tlie  oppo- 
»hv  .^h( Milder,  and  j)ass<^i  thruiijijrh  the  axilla  to  the  \nnnt  of  starting. 
Thes<'  turns  an-  repeatnl,  nsceiidiiiji:  fmoi  the  .shoulder  tiuvaixl  the  iieek» 
until  five  or  six  have  heen  applied,  the  end  of  the  bandage  being  ^eeiired 


^ic.  60. 
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I'ijslk  rhir  [Igiirr  of  H  TmndHge  c>f  the  cheat. 

Ijv  a  ptti   (Fig.  '"^O).     In  applying  liotli  of  these  bandages  the  crossa?  of 
tlje  handiige,  either  anterior  or  pisteriorj  shouhi  l>e  made  in  the  medium. 
line  of  th(^  rhest. 

Usf:,— This  ijinidage  may  be  eni|)h>yecl  to  htthl  drc^ssings  to  the  pos 
terior  jmrtion  of  the  chest  :nid  lo  tlraw  the  shoulders  baekward. 

Suspensory  and  Compressor  Bandage  of  the  BreELst. — RfAler  iwQ 

and  ft  Itttff  ineltt'^  in  tritlfh,  ^tven  ifiirda  it 
ffiif/fk — ApPTjtvvTiox. — The  initial  ex* 
truniity  of  the  roller  should  l>e  placed 
ii|»Hn  the  seapnhi  oi'  the  atlV-eted  side,  and! 
Men  red  by  two  ohlitjne  turns  earrit*<l  over 
the  op]tosite  slioulder  and  eonduettxt  down- 
wrinl  under  tire  breast  to  be  eovert^l  in, 
and  then  carried  to  the  axilla  of  the  same 
side.  Next  earry  the  n>ller  tninsversc*ly 
around  the  ehest,  eovering  in  the  Ifiwest 
portion  of  the  atfeeted  breast.  These  turns 
shun  Id  be  rejieated,  tlie  i»blit|ne  turns  from 
thr  axilla  over  the  shoulder  alternating 
with  the  transverse  turns  around  the 
rhest  until  the  breiist  is  eovert^d  in,  eaeh 
si'ries  of  turns  aseending  and  eovering 
two-thirds  of  the  j^reeeding  turn  (Fig.  51). 
Use. — This  Iva ullage  is  employed  t(»  support  the  brea^st  and  to  make 
(^om|>ression  at  the  same  time  ;  it  may  also  l)e  employed  to  hold  dressings 
to  the  i>reast. 

Suspensory  and  Compressor  Bandage  of  Both  Breasts. — Tiro 
roih't'fi  ftro  and  a  haif  itwhen  u*  widfh,  xfreii  ifardfi  hi  hm/tli, — APPI.ICA- 
Tlus, — The  initial  extremity  of  the  bandage  shonld  be  seeured  by 
oldifjue  ttirns  of  the  axilla  and  shoulder  as  in  the  preet^ling  bandage; 
the  roller  slundd  ntxt  be  t^arried  ti-ansversely  aronnd  tlie  Imek  to  the 
breast,  then  under  the  breast  and  uinvanl  over  the  oj>{>osite  shoidder, 
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of  the  tvrcust. 


BANDAGES.  47 

then  ijbliiiuely  downward  around  the  t?hertt  tu  the  other  .sidf,  being  carrknl 

,  tnin:*v<i'r^*!y  ov^er  the    lower  portion  of   both   breasts  tii  the   point  uf 

fitartiii^  upon  the  back.     KejMut  these  iibliipie  tnrns  tVom  the  shunhler 

to  (he  hrwi^t  and  fi-om  the  breast  to  the  slioiilder,  and  alternate  them 

Fki.  n2. 


eiu«fM.ii»ory  ■lUc]  compressor  bamlAgc  of  both  brcosti. 

with  a  tnuL^vorw  turn  aniuiid  tfie  che?4t  and  over  l)otli  brtmsts     H^ttU 
nerie^  of  tumh  **hould  ai^K^^end,  and  ejieh  turn  shoidd  overlap  tw(>-tliinls 
[©f  tht-'  prtve<ling  one  (Fi^r.  •^-)- 

IT^iiK. — 'Hus    liandajre    is   eni]ilin'(Hl    tn    support    and    conipre^s^   lw»th 
and  to  retain  dressings  tu  tlienu 

Bavdaokh  of  the  Lkiwer  Extremity. 

Single  Spica  Bandage  of  the  Groin  (ascending)- — /^>//rr  ftro  and 

a  tmlf  itit*hfti  in   wiiltlt^  m'^'it    imnJn  tn   fvnt/flK—AwiAVATUys, — Plaf*o 

|Um*  initial  i^xtreniity  of  the  bandn^'-e  npoii  tlu*  aiiti  rior  pint  inn  of  the 

ihl  ihl^U  just   behtw  the  ^^roin,  and  strcniv  it  by  uni:  or  two  einndar 

tjnss  ai^Kind   tlie  thij^h,  or  plaee   I  he   initiid  extremity  of  tiit*  rf>ller 

Miqnely   upon   the  upjMT  jwirt  of  th*'  thi;rb,  anrl   carry   it  liebind  tlie 

lilt  I  and   nj»ward   around  the  outer  side  i\f  tlu'  tbi^i^li  to  the  al>dcmien, 

ling  the  rireular  turns  ;  then  etiriy  the  banda^jfe  o!)b^|uely  ai-mss  the 

^lekft  tif  the  al»domen  to  a  i)oint  just  Ik'Iow   the  erest  of  tlie  left 

and   c*ondurt   it   tmnsversely  annuid   the   baek  of   the  jM^lvis  to 

rorrBflfiondintf   jj»»int  on    the  opposite   sidr ;   tlieii   brine  it   obliipiely 

Ajwnward  to  the  groin  over  to  the  inner  iwu-tion  of  the  t!iigh»  carrying 
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it  jirniiiid  the  limbj  crns^iiiitr  the  startin^-t!ini  in  thc^  middle  line  of  the 
tlijglu  These  turns  are  repeated,  eaeh  turn  as^-endiiig  and  covering  in 
twii-thirds  of  tlie  previmis  turn,  until  six  or  eight  complete  turni*  have 
been  nunle,  and  the  Ijandage  is  secured  at  anv  point  where  it  enddj 
(Fig.  53). 


Flo.  53, 
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AiiCCUdiD!^  sj^ii'u  Ijuudui 


DL'scfiiding  splvn  baudugt  ul  Llic  Knuu. 


Single  Spica  Bandag-e  of  the  Groin  { descending). — linlfrr  two 
ami  ft  half  ttirlte,^  in  irtflfh^  i^rren  j^jtnls  ht  Intf/tih^ — ^kPI*LU'ATl*»X. — 
Plaee  the  initial  extremity  of  tlie  roHer  ol>h(|Uely  upon  the  anterior 
surface  <rf  lh(*  riglit  thigli,  and  Kceure  it  hy  one  or  two  eircuhir  turns 
aniund  the  limb,  tir  t^tiirt  tlie  bandage  with  an  ohlic|ne  turn,  as  previouslv 
tlcscrihi'fl  ;  tlien  carry  the  bandage  (>bh([nely  across  tlie  abdunien  to 
a  point  just  lielnw  tlie  crest  of  the  ilium ^  aud  enuthiet  it  transversely 
artiuud  the  liack  <if  th4'  jiclvis  to  a  corn'S|Hiutiing  jHiint  r>n  the  i«j>posite 
side  ]  iUvn  tiring  it  rtldiqiu^ly  down  uver  the  lower  portion  ut'  tht*  alxhj* 
men,  crossing  the  first  turn,  ta  the  junction  of  the  thigh  with  th^ 
scrotum  ;  ])ass  it  unth^r  the  thigli  ami  bring  it  up  over  the  hiwer  part' 
ui'  the  a!>d<rmen,  and  let  it  t*ollow  tht*  eciurse  of  the  tirst  turn,  Thcs<* 
turns  arc  repealed,  eaelj  turn  dc^seending  and  overhi|*ping  tw«M!nnls  of 
tlic  juvviiius  tiM*n  until  tlic  groin  is  covered  (Fig,  54).  When  either 
of  thes<'  iiamlages  is  apjjlied  to  thi^  left  grtmi,  at'ter  the  iin'tial  extremity 
of  the  roller  is  tixcil  it  is  iiirrieil  first  to  the  crest  of  the  ilium  of  the 
ssunc  side,  then  amund  t!ie  back  of  the  pelvis  to  a  correspoufling  |w)int 
tm  the  op{»Hsiti'  side,  then  ohlitpu^ly  aentssthe  lower  pait  of  the  abdom 
to  tlie  ont<'r  aspeci  of  the  tldgli,  iieing  cituveyed  under  this  and  broug 
u]>  bi/hvcfU  the  tldgh  and  the  scrotum,  passing  obli(|uely  over  the  grc»i 
to  follow  tlie  course'  of  the  original  turn. 

Use. — The  spim  bandages  of  the  groin  are  emph»yetl  to  hold  dre; 
ings  to  wounds  in  the  iuguinal  region  ;  for  instance,  to  those  resulting' 
from  herniotomy  or  from  (Operation  upon  the  glands  of  the  groin.  Thev 
are  also  employe<l  to  make  pressure  upon  this  rcgiitu,  and  will  often  pitive 
i*f  use  In  the  stH;'iiriug  of  ciunpresses  ajvplied  for  the  teinjRimr)'  retention 
of  hcrnite. 
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Spica  Bandage  of  Buttock, — Rollvr  two  and  a  half  iueheji  in  vlfUh^ 
tieren  ifarth  in  lenf/ih. — Api*i.H"ATi«)N. — The  initial  extremity  of  the 
ticimhi^'  is  [iIhchhI   upon  the  biiek  of 

l\\v  thij^h  jirsl  l»eloNV  tlie  ^hiteji)  toM,  Fio.  56. 

ami  is  eurriiHl  aroiiml  the  tliijtrh  ;unl 
bnmght  Ixiek  to  the  |KKSterior  asjH-et 
of  the  limb,  so  as  to  fix  iiiul  eroKK  the 
starting  turn  near  tlie  midrlle  of  the 
thigh.  It  is  next  coiidiieted  oh- 
liqiiely  across  the  thigh  and  luit- 
t*K*ks  ami  fjirrieil  to  the  brim  of 
the  [ndvis  i>f  the  o|»|Mtsite  si  fie,  when 
it  is  brought  obruniely  over  the  al>- 
flofiien  anil  bark  to  the  jKjsterinr 
Hwrface  of  tfje  tlii^^h.  Then'  as(^end- 
iuir  turns  are  a|>pliLHl,  t-aeli  turn  viw- 
eriug  in  about  three-lbnrths  (»f  tlie 
I  precefling  one,  until  the  buttoek  is 
ro%"en.'d,  anil  tlie  l>andage  is  then 
fini^bed  by  one  or  two  eireular 
turns  nmnml  the  pelviis  and  abdo- 

llieil    (Fig.    5o).  SpioiA  barn! i»ijo  of  butt' »ck- 

Usr.. — This  bandage  is  employed 
li>  hohl  dn*s>*^ings  to   the  UfiiMM'  posterinr  jiortiun  of  the   thigh  t>r  the 
buttoek. 

Pi^tire-of-8  Bandage  of  the  Knee. — Rolkr  fwo  nnd  tt  hfilf  lurheH 
in  viitih^  fire  ynrth  in  icfu/th, — ApPLFCATlox, — The  initial  extremity  of 
th**  roller  is  phi<'ed  n|>on  the  thigh  thre<»  inehes  above  the  patella,  and 
Hiiniretl  by  two  vt  ihret^  circular  turns  ;  tlien  eondnet  the  ban<lagc*  «»ver 
the  <»uter  condyle  of  the  femur  across  the  po|iliteal  space  ti»  the  inner 
border  of  the  tibia,  and  around  the  anterior  surface  below  the  tubercle 
^•luid  head  of  the  fibula,  an<I  make  one  circular  turn ;  the  roller  should 
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Flgun?^jf  ><  ban<lax<'  <*f  iti*^*  kooc. 


Fli(iiru-i»rw  bAUilAge  tt(  licilh  kn* 


tlli>n  h#»  f^rric<l  obliquely  acrosH  the  {xipliteal  space  to  the  fuiicr  eondvle 
of  '  r,  cniMsing  the  prcvioiis  turn  ;  then  c:irry  it  around  the  front 

of*  _ii  to  the  outer  eondyh^ ;  rr|w*at  thes(>  turns,  ascend  in  u  tM  ward 

the    knee   iVum    the  leg,  and    desivnding   from  the  thigh    toward   the 
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knee,    and   finish    tlie   bandage    bv   a   cireuhir    turn    over   tlve    |>at(>na 
(Fig.  5(]). 

Use. — This  bandagt*  h  emplmed  to  liold  di^e.siBings  to  the  knee-joint 
either  anteriitrly  or  iKi.steriorly,     These  figure-ot-H  turns  are  often  em- 
phiyed  in  euvering  the  knee  in  ap} living  tlie  s]>inxl  rever8e<l  Innidage  of 
the  hnver  extremity  when   it  is  desired  that  tlie  patient  be  allowed  to^M 
bentl  t!ie   knee.  ^M 

Figr\ire-of-8   Bandage  of  Both   KneeB. — Roller  (wo   mid   a  hnlf 
inrheH  hi  widths  t<tim  tfttrds  in  letUftlt, — .Vl* PLICATION. — Plaee  tlie  knees 
of  tlie  jiiitiejit  together  with  a  compress  betwee-n  them ;  then  plaee  the 
initial  extremity  of  the  roller  upon  one  thigh  almut  three  inches  above 
tlie   patella,  and   ni^enre   it   by  one  c»r  two  eireular  tarns  aronnfl  lw»th 
thiglis ;  then  eondnet  the   roller  from  the  <uiter  e<mdyle  of  the  femiil^| 
obliquely  aeroi^s  the  pojiliteiil   spaces  of  both  h'gs  to  the   head   of  thsW 
fibula  on  the  o)>posite  side»  making  a  circular  turn  around  both  lc*gs; 
pass  the  roller  from  the  bend  of  the  tiljula  on  the  op[Misite  side  across 
the  popliteal  space  to  the  external  condyk^  oitiKisitc  the  point  of  start- 
ing.    Ivcpcai  these   turns,   descending  from   tlie  thighs  and   ascending    ' 
from  the  k^gs,  until   the  knees  are  covered^  and   finish  the  banfhige  by 
carrying  a  turn  of  the  Imndage  at  right  angles  to  the  previous  turns 
Ix'twecn  the  thigtis  and  the  legs  (Fig.  57). 

Use,— This  bandage  is  employed  to  secuii'  fixation  of  the  limbs  after 
operation  ujmn  tlic  (HTincum,  and  may  also  l>e  employerl  to  obtain  tern- 
poniry  hxatitm  of  the  limbs  in  transporting  ca.st\^  of  fracture  of  the  neck 
of  tlie  femur  and  after  the  JXHluetion  of  dislociitions  of  the  head  of  the 
fenmr. 

Spica  Bandage  of  the  Foot. — Roller  hcoaud  a  half  inches  in  trtflfh^ 
fve  ifttrth  in  Irufiih.—Ain'hlvATiDy. — Fix  the  initial  extremity  of  tlie 
roller  niHiu  the  ankle  ami  .^rurc  it  by  two  circular  turns  ;  then  cnrry  the 
bandsige  ohliipjely  over  the  dt^rsum  of  the  foot  to  the  metaiai-BO-phahnigeal 
articulation,  and  make  a  circular  turn  n round  the  fi>ot  at  this  point  ;  then 
continue  it  upward  over  the  metatarsus  by  making  two  or  three  spimi 
revcrstHl  turns;  next  wnTV  tlie  l>andage  |)arallel  with  the  inner  or  outer 
margin  of  the  sole  of  the  foot,  according  to  whether  it  is  applitHl  to  the 
right  m  left  f(X>t,  directly  across  the  jwisterior  surface  of  the  heel ;  thcn(*e 

along  the  < opposite  bt^nlcr  of  tl*c  tout 
Mud  nver  the  dorsum,  enjssing  the  itJMg- 
uva\  turn  in  the  median  line  of  the  foot. 
This  t*ompletes  the  first  spica  turn.  . 
Thi'Si*  spiea  turns  arc  repc^attnb  gmdu- 
ally  aseeuihng  liy  allowing  each  turn 
tt»  cover  in  tliree- fourths  of  the  fire- 
reding  turn,  until  the  foot  is  covered 
in  with  the  exce]>tion  of  the  posterior 
ptirtion  of  the  mle  (d"  the  heel  (Fig. 
oH).  Care  should  be  taken  to  see 
thijit  the  turns  cross  each  other  in  the 
median  lint"  c*f  the  tont,  mid  that  they 
splca  bftndiigc of  uie  foot.  ii^c  kept  parallel  to  each  other  through- 

out their  course. 
Use. — This  bandage  w^ill  be  fouml  very  usefu!  when  it  is  desired  to 
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uiake  firm  compression  upon  iW  foot  or  to  i^^tain  (lres(*ing:rf  t<»  it ;  it  is 
■f^iecially  useful  in  tlip  treatment  i»f  sprains  of  the  ankle  or  auteriur 
Ftarsu^. 

Bandage  of  Foot  coveringr  the  Heel  (American), — Holler  two  ami 
a  half  inchta  In  width,  ncreti  ifarda  In  Icnr/flK- — A  IMPLICATION'. — The  ini- 
tial extremity  of  the  roller  is  pliieeil  U]:>r»n  the  le^xjost  nliove  the  ninllei>li 
[id  tixed  hv  two  einnilar  turns  iirouutl  the  lejL^ ;  the  hnndnij^e  is  then  ear- 
Plpied  oliliquely  aero^s  the  dorsum  of  the  tin  it  to  the  nu^tatarsd-phalangeal 
articulation,  at  whieli  jKiint  a  eireular  turu  is  made  ;  twu  (a*  three  spiral 
or  spiral  reversc»d  turns  are  then  made,  ast*ending  the  itM>t  ;  tfie  n>ller  is 
Dc-xt  carried  directly  over  the  point  of  the  heel  and  eoutituied  Imok  to 
Jte  dorsum  of  the  f<H»t ;  thenee  heueafti  the  instep  ar*mnd  one  sitle  of 
iie  heel  and  up  over  tlie  instep  ;  from  this  pvtiut  it  is  t*arrie<l  benratli  the 
istep  aroimd  the  other  side  of  the  lieel  and  up  in  fn >nt  of  the  ankle, 
f'from  which  j>oint  it  may  he  eontinued  np  the  leg  (Fig*  5^). 

Use. — This  Imndagt-  is  employed  to  cover  in  the  f»H>t  and   retain 
idre^ings  to  the  fixit  and  hecL 
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Iu4;e  of  foot  eovt'finK  Oi*-  I»l'i1. 


lkimliii:i'  of  1\m4  lift  eovednj?  llu*  lucL 


BancLaere  of  Foot  not  coveringr  the  Heel  (French). — R(»fler  firo  and 
hnif  im^heM  in  width,  seren  tjardH  in  inu/fh, — Applicatidx. — Fix  tlie 
litial  extremity  of  the  roller  ujHm  the  leg  just  above  the  malleoli,  and 
f^pcure  it  by  two  circular  turns  around  the  leg ;  the  bandugt'  is  then  ear- 
ric^  obliquely  acniss  the  dorsum  of  the  f  mt  to  the  metatarsi »-phalaniieal 
artieulation,  and  at  this  rH>int  a  eiretdar  torn  around  the  fimt  is  made. 
The  roller  i.s  now  nimea  up  tlje  t<Hjt,  eoverin;j:  it  in  with  tw«i  or  three 
^pirnl  reverscti  turns,  and  at  this  point  u  figure-of-H  turn  is  made  around 
the  ankle  and  instep  ;  this  should  be  re|X'ated  once,  whieli  will  cover  in 
the  fixjt  with  the  excejitifrn  of  the  heel  ;  tlie  bandage  may  then  be  eon- 
tinur^I  up  the  leg  with  sjural  reversed  turns  (Fig,  00). 

Vhk, — This  bandage  may  be  emph^yeil  to  seen  re  dressings  to  the  fo«»t» 
and  Ih  the  one  gi_»nerally  used  to  cover  the  i'oot  in  applying  the  spiral 
rt*%'t*r5ie<l  bamlage  i>f  the  lower  extremity. 

Spiral  Baversed  Bandage  of  the  Lower  Extremity. — Roller  tito 
QHii  #1  hit//  inrhejt  tn  iridfh^  Heren  tiardn  in  lenf/th, — ApPtJfWTKiX. — The 
;i  *  M  \!rt»mity  of  the  niller  is  jilaeiHl  ujion  the  leg  just  abinc  the  mal- 
L  ,1  t»t*cureil  by  tM'o  eireular  turns,  then  mrrietl  obliquely  over  the 
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knee,   and   fiiibh    the    l)andage    bv    a   eireular   turn    aver   tlu'    luurlla 

XJi^B. — This  bandage  is  employed  to  hold  dres^sings  to  the  knee-joint 
either  anteriorly  or  i>o?^teriorly.  These  ti^nre-of-H  turns  are  often  em- 
|jhnrd  in  covering  the  knee  in  applying  the  ?^piml  revei-^ed  Imndage  of 
tlji-  hiwer  extremity  when  it  is  desired  that  the  i>atient  be  allowed  to 
bend  the  knee. 

Fifirure-of-8  Bandage  of  Both  Knees.^ — RoUer  two  and  u  half 
iurluH  in  triiithj  Hrtrn  ifarffn  in  hnf/th. — APPLICATION. — Plaee  the  knees 
of  the  patieait  t<»gether  with  a  efirnpress  between  them  ;  tlien  place  the 
initial  extremity  of  tlie  rr^ler  npon  one  thigh  abont  three  inches  above 
the  jKitellii,  and  secure  it  by  one  or  two  circnhir  turn:?  aronnd  l>i>th 
thigh:? ;  then  conduct  the  roller  from  tlie  outer  condyle  of  the  femur 
obliqnely  acro^^^  the  jiopHteiil  sfMiees  of  both  legB  to  the  heitd  of  the 
fihuk  on  the  o|>|>o8[te  f^ide,  making  a  circular  turn  around  Ijoth  legs  ; 
jiass  the  roller  from  the  head  of  the  fibula  on  the  opposite  side  acn»ss 
the  pojiliteal  sjmce  to  the  external  condyle  opposite  the  point  of  start- 
ing, Ilepeat  these  tnrnir!,  descending  from  the  thighs  and  ascending 
from  the  legs,  imtil  the  knees  are  co\*frcd,  and  finish  the  liandage  by 
ciirrying  a  turn  of  tlie  bandage  at  right  angles  to  the  previous  turns 
between  the  thiglis  and  the  legs  (Fig.  57), 

Use. — This  bandage  is  emphjye*l  to  secure*  fixation  of  the  limbjs^  aft 
ojicnition  u^wn  the  perineum,  an<l  may  alsi>  be  cmployc<l  to  olitain  tei 
p<>nirv  fixation  of  the  lindjs  in  transporting  castas  of  fracture  of  the 
of  the  fenmr  and  after  the  reduction  of  dislocations  of  the  head  of  t 
femur. 

Spica  Bandage  of  the  Foot. — Roller  hfo  mid  a  half  inches  in 
fre  ifardn  in  Irnf/ik. — ApPiJcATPiN. — Fix  the  initial  extremity  of  t 
roller  upon  the  ankle  and  sei-iire  it  by  two  circular  turns  ;  then  <^arry  t 
bandage  oljlitjuely  tner  the  dorsum  of  the  fix^t  to  the  metatarso-phalan 
articulation,  and  make  a  circular  turn  aroiin<l  the  frjot  at  tins  [Kjiiit ; 
contimie  it  upwanl  over  the  metatarsus  by  making  two  or  thi*ee  spiral 
reversed  turns;  next  (»arry  tlir  bandage  pamllcl  with  the  inner  or  outej^H 
margin  of  the  sole  of  tlie  ibot,  arcurding  to  whether  it   is  applit^l  to  tli4^^ 
right  or  left  foot,  directly  across  the  posterior  surface  of  the  lici^l ;  thence 

aloug  the  opjHisite  border  (»f  tlie  f^Hjt^^ 
aurl  over  the  dorsimi,  crossing  the  orig^| 
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ma  I  turn  in  the  median  lineof  the  fin^t. 
This  <Mimpletes  the  tirst  spica  turn. 
These  spiea  turns  are  n:^peate<b  gmdn- 
ally  ascending  by  allowing  each  turn 
to  cover  in  three- fourths  of  the  pre- 
ciHling  turn,  until  tlie  foot  is  c*overc^l 
in  with  tlie  exception  of  tlie  jMjstcri«»r 
portion  of  the  s^^le  of  the  heel  (Fig, 
mS).  Care  shtadd  I>e  taken  to  see 
that  the  turns  cniss  eacli  other  in  the 
merlian  line  of  t!ie  foot,  and  that  they 
are  kept  pa  nil  lei  to  each  other  throngh- 
oat  their  conrsi\ 
Use. — This  bandage  will  Ik*  found  very  useful  when  it  is  desired  to 
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fn^ii  the  spiral  reversed  bandage  of  the  lower  extremity  only  in  the  ftiet 
*uit  when  the  swell  i>r  the  eiilf  is  renehed  tigiire-fir-.H  (urns  an-  made 
\M\i\\\  tile  leg  instetid  of  r^piral  reversed  turns.  In  applying  tlie  mller, 
wlieti  the  ealf  of  the  leg  is  reached  the  lunidagr  is  earrii'd  nlilii|iirly 
jiroujul  the  leg  and  broiight  in  fn^it  of  tin/  leg,  and  ninde  to  emss  the 
irting  turn  in  the  metlian  line ;  thesi*  turns  aj^e  re]ieiilt'd  until  the  ealf 
the  leg  has  been  eoverinl  in,  and  the  l>andage  is  Unislieil  with  one  or 
ro  circular  turns  just  below  the  knee  (Fig.  62)» 

Use. — This  bamlage  holds  its  [ilaoe  mure  Hrmly  than  the  ordinary 
piml  reversed  bandage  nf  the  leg,  and  may  be  employed  in  the  treat- 
E-nt  of  uleers  of  the  leg,  in  eruijunetion  with  stmpping,  where  it  is  dt^ 
ible  to  change  tlie  dressings  at  infrerpieut   intervals  and  to  allow  the 
ttteni  to  walk  about  during  the  oourst*  of  ti-eatmeut. 
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Special  Bandages. 

Spiral  Reversed  Bandage  of  the  Perns. — Roller  three  qimrters  of 

ineh  in  w'uUh,  fhiritf  hichett  it}  lenf/flu — ArrLU'ATluN. — Fix  the  initial 

tn^niity   of  the    nailer    by   two    rireular 

turns  around  the  peni^  elos<»  to  the  puhis; 

then    currj'   the    liandage   obli^juely   d«*wu 

to    the    corona    glandis ;    from    this    piint 

nd    the    ImmIv    of   the    penis    by   s|>inil 

ven?«'<l  turns  to  the  ptdiis  and  fiiiisli  the 

Ijsimljige  by  two  iignre-of-H  turns  amund 

L^  neek  of  the  s^jrotuni  and  riM>t  of  the 

nL« ;  split  the  end  of  the  bandage  so  as 

lo  form  two  tiiils,  and  secure  it  by  tying 

tiie!«*  around  the  r(j<)t  of  the  jienis  (Fig. 

G;i)- 

Becurrent  Bandage  of  Stump. — Jio/kr 
/leo  and  a  half  ineheH  in  trulth^  five  to  seven 
|^mr77*f/^  in  Irngth.  —  Ai'fLK  ation. — Place 
^Hbe  initial  extn.'ni!ty  of  the  roller  upon  the 
^^Bbterior  or  jwisteri<»r  surf  are  of  the  limb  a 
^flbw  inehe.<  alK>vc  the  extremity  of  the 
slump,  ami  ejirr\'  the  bamhige  to  the  end 

nf  th(^  j^tinnp,  atid  then  eouduct  it  ujiward  or  downward  on  the  limb,  as 

the  ras4»  may  be,  U\  a   point  directly  uppnslte  the  p«»iut  of  starting;  then 

:  the  bamlage  back  over  the  faee  of  tin*  stump  tn  tlie  point  of  start- 

i\n\  t»untinue  these  itH*urrent  turns,  caeh  turn  overl!!]»|*jng  two-thinls 

mgt  the  previouN  one,  until  the  face  of  tfie  stum|i  is  ec»vered  ;  then  reverse 

^Bie  bandage  and  secui*e  the  i*et'urrent  turns  at  their  iMantsiif  origin  l>y 

^Hiri)  or  three  circular  turn.^*     The  roller  shouhl  next  be  carried  oblitjuely 

^^fown   to  the  end  of  the  stump,  and   a  eireular  turn   sh<^idd   be  made 

iiround   this  ;  and  the  bandage  sfiouhl   next   be  rarriiHt   uji  the  limf)  by 

!«j>inil   or  sj)ind  reversed  turns  l»eyond  the  point  at  which  the  recurrent 

turns  tenuinate<l,  and  siriircd  l»y  one  or  tw(»  eireular  tarns  (Fig,  <i4). 

In  applying  this  barrdagi:>  in  very  short  stumps  resulting  fnim  ampu- 

\uns  at  or  nntr  the  shouhler-  or  hip-joint,  after  making  the  recurrent 

nd  «pintl  turns  it  will   be   found  n(*cessary  to  etu-ry  th(*  bandage,  in  tlie 


spiral  rfvursed  baiidagi?  of  the  penis. 
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foot  to  the  inetatars^ij-phulangeal  artio illation  ;  and  here  a  fireiilar  turn  is 
made  anjimd  tin*  i*mi ;  tlie  Itmt  is  next  ojvered  in  witii  two  or  three 
spiral  revt^rsed  turns  and  t\vr»  Hif;ure-nf-8  tnrn.s  of  the  ankle  and  instep, 
and  just  ahove  the  ankh*  one  or  twtJ  eirenlar  nr  spiral  tarns  are  niacle 
aniiind  tlie  leg-^  antl  a.s  the  bandage  is  earned  uj»  the  leg,  as  it  increases 
in  diameter^  spinil  rt^vernt^d  ttirns  are  made  until  it  approaehes  the  knee ; 


spiral  rtvtracd  Ixindapi?  of  the  Ictwer  extremity, 

at  this  point,  if  the  linih  is  to  l>e  kept  straight,  the  spiral  reversL-il  turns 
may  1m?  eiiiitinned  over  this  ivgioii  and  np  upon  the  thiglh  If  the  knee 
is  to  hi^  hent,  tigure-of-S  turns  nmy  he  ai>plitHl  until  tlu^  knee  is  tH>vereiI, 
and  then  tlie  thigh  may  lie  eovered  with  spind  revern-d  turns  (Fig,  Bl). 
To  eover  in  tlie  tiiigh  as  well  as  the  leg  twi*  bandages  <if  the  (hmensions 
l>efore  given  will  l>e  required.  Cure  should  be  taken  to  keep  tlie  reverse?^ 
in  a  line,  and  ni^t  to  make  them  r>ver  the  spine  of  the  tibia,  as  tliey  may 
thus  beeome  paitifnl  to  the  patient. 

Use. — This  is  one  of  the  most  fretjuently  employed  uf  the  rtiller 
}iandag«.'s  ;  it  is  used  to  apply  pressure  tn  the  tower  extrt/mity^  to  retain 
<Iressings,  and  t*)  si-eure  spliutd  in  t!ie  treatment  of  fraetuiws  and  dido- 
cations. 


Figure-tjf-H  haiidag^'  r»f  tlie  h'^. 


Figrure-of"8  Bandage  of  the  Leg. — Hoiier  I  wo  ami  t^  htrff  hirhrn 
in  width,  seven  ifunlH  in  h'ttf/(h, — Application, — This  hamlage  tlitfers 


nAKDAGES. 


53 


fn>tn  the  spiral  reversal  banda^  of  the  lower  extn?mity  only  in  the  fact 
^that  when  the  nwell  of  the  calf  is  rc"a<4ie<l  figure-of-8  tnriiis  an*  nuuli' 
inmnd  the  le^  inst€'^id  (»f  spinil  reverscHl  turns*  In  a|»plyii)^  tlje  ruller, 
Iti'hen  the  I'alf  of  ttie  U%  is  reaehed  the  hnndage  i>  earrie<l  olvliqiiely 
hrMund  the  leg  anil  l)roug)it  in  fnnit  uf  the  k^g,  and  nuuh*  to  eajss  the 
^•^rarting  turn  in  the  nietlian  line ;  these  turns  are  rejK^ateil  initil  tlie  cnlf 
<>f  the  h»g  has  been  covered  in,  and  the  bandage  is  finisheii  with  rme  or 
two  eireubr  tuniH  just  below  the  knee  (Fig,  iyi). 

Vhe, — Thi?^  Umdage  liulds  its  plaee  inure  Hnnly  than   the  onlionry 
ipiml  reverseil  l>aiuhigiMd'  the  teg,  and  may  be  cinployetl   in   the  treat- 
ment of  uleer>^  of  the*  leg,  in  eDUJunetiioi  witli  strapjiiug,  wliere  it   is  tle- 
imble  to  elmnge  tlie  dreasing;*  at  infreijuent  intervals  and  to  allow  the 
iitient  to  walk  about  during  the  ecnirse  uf  tix^atnient. 
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SpEiiAL  Bandages, 

Spiral  Reversed  Bandage  of  the  Penis. — Roller  three  qnnrterR  of 
an  ineh  in  widih^  fhirttf  htehrii  in  Itufflh. — ArPLlCATlON. — Fix  the  initial 

ctn-mity  of  the   rt»ller   by   tw<»   eireular 

inis  around  the  penis  close  to  the  pubis ; 
^ihen  carry  the  Imntlage  obliqnely  d<jwu 
ti»  the  CHUiona  glandis;  from  tlds  \nm\\ 
a.sivml  the  Unly  of  the  penis  l)y  s[Hnd 
reversed  turns  to  the  pubis  and  tinisli  the 
bandage  by  two  figur€*-of-8  turns  around 
the  nec*k  of  the  s«:*rotuni  and  rm>t  of  tlie 
pent?*;  s|ilit  the  end  of  the  bandage  h>  as 

<»  n»nn  tw«i  til i Is,  and  seenrt^  it  l»y  tying 

Jie-se  around   die  r<M>t  of  the  penis  (Fig* 

Recurrent  Bandagre  of  Stump. — RoHer 
iito  and  a  hnlf  ineheH  in  iridlh,  five  to  sewn 
Ifttrdn    in    ieuffih,  —  Al*eLn_'ATinN\ — Phiee 
he  initial  extnMuity  of  the  rolk-r  upon  the 
jiterinr  or  jHisterior  snriaee  of  the  lirul>  a 
lew    inches   al>ove    the   extix^ndty    «if   the 
sturnp,  and  vxxTry  the  bandage  to  the  end     -^^Pirai  r.v..m.i  imndage  of  the  penis, 
of  the  8tump,  and  then  eini<luet  it  uj>ward  or  downward  on  the  limb,  as 
the  eiis4»  timy  \h\  to  a  jxiint  direetly  n|>p<>site  the  puint  of  stiirting;  then 
Lbring  the  bandage  l»aek  over  the  face  of  the  stump  to  thi'  point  of  start- 
ing, and  e*>ntirnit*  thes**  lYM-urrent  turns^  ea<'li  turn  ovi-rhipping  two-thirds 
i»f  the  previous  one»  until  tlie  face  of  the  stunij*  is  eovenxl  ;  then  reverse 
thi*  biuidage  and  siteure  the  i-eenrn'ut  tin-us  at  their  points  of  origin  by 
two  or  thrt*e  eireuUir  funis.     The  roller  should  next  be  ciirried  obliipu^Iy 
L.dovm   U\  the  end  of  llje  stumj),  and  a  einidar  turn   should   lie   nuule 
iimid   this;  and  tile  bandage  shniil<l   next  he  carried   up  the  HnUi  by 
:>inil  or  hj>iral  reversed  turns  Iwyinal  tlu*  jHiint  at  which  the  ranirrent 
im>i  tenniuated,  and  stHniriMl  by  one  lU"  two  cin^idar  turns  (Fig.  <i4). 
Iif  applying  this  bandage  in  very  ^liort  stuni[is  resulting  fitmi  ampu- 
tatinm^  at  nr  near  the  slhiidtler-  r»r  hip-joint,  after  making  the  rtM-nrrent 
iitid  spind  tunis  it  will  be  foiuu!  ne<'essiiry  to  carry  the  bandage,  in  the 
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case  of  the  shoiilfler,  across  Uie  rlioy^t  to  the  opposite  axilla  and  hack, 
and  apply  sevenil  of  tiicsc  turns;  so  in  ease  of  hip  nniputatiimi^  it  mil  be 
fuiiiiil  beyt  to  finish  the  bandage  with  a  few  tnrn8  about  the  jielvis. 


Fr<;,  64. 


Bandagre  for  Securing  the  Hands  and  Feet  in  the  Lithotomy 

Position.^ /?o//iT  ftm  attrf  a  It  a  if  lut'liis  in  trnfth^  fhnr  t/arff^  in  Icwjfh. 
— ArPLirATl(*N\ — Tho  hand  of  tlic  patii^iit  shcadd  be  l>r<uigh{  down  and 
made  to  gmsp  the  iJiiter  side  of  the  foot ;  ttie  initiid  extremity  of  tlie 
roller  is  fixed  by  two  ciix-nlar  turns  around  tlie  w  rist  and  ankle,  and  the 
bandage  \^  then  passed  aroinul  the  foot  and  luinil,  ami  these  turns  are 
alternatetl  with  turns  aronnd  the  wrist  and  ankle  until  the  hand  and 
foot  are  linnly  seeuretl.  The  same  proeeduiX'  is  ;idopted  witli  the  hand 
aiul  fiiot  of  the  opposite  side  (Fig.  Oo)% 

Ubjs. — This  bandage  is  useful  in  securing  the  hands  and  feet  while 


FiQ.  6d. 
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fiAndAge  for  acetixing  Imnda  fixn\  feel  for  lUhotomy. 


Livt^reSeliH  eye  biiudage. 


i 


I  he  patient  is  i)nt  in  the  lithotumy  pu.'sition  for  that  operation  or  for 
perineal   section. 
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Liebreich's  Bye  Bandage. — This  lumdage  cjonsists  of  a  strip  of 
flannel  two  and  a  half  inches  in  width  and  from  six  to  ton  ini'lioH  in 
Ifngih,  to  the  extremities  of  which  are  newed  tiij>es.  It  inuy  l>e  apfilied 
Iransveively  s<>  as  to  c*ov*er  b*>th  eyes,  or  uhliijuely  <o  as  tu  cover  miv  eye 
only,  and  is  secured  by  the  tapes  carried  arounil  tlie  head  and  tied  over 
the  forehead  (Fig.  66). 

Use. — This  bandage  1^4  used  to  hold  eonipresHes  or  dressings  to  tlie 
€}'e  or  eyes,  ami  the  elasticity  of  the  flannel  permits  of  its  btnng  applied 
so  as  Ut  make  a  variable  amoimt  of  pressure, 

BandaiT^  of  Scultetus. — This  is  a  cHimjKJund  bandage,  consisting  of 
a  number  of  pieces  of  muslin,  and  may  be  [jrcparetl  frurn  a  tw(Miud-a- 
half  or  three-inch  r»»ller  by  cutting  <»tl' strips  hmg  euinigh  to  encircle  the 
part  about   one  anil   ont*-third    times. 
These  strips  are  placet!  under  the  jiart  ^^^*-  *^7. 

in  8nch  a  manner  that  die  tjrst  piece 
fihall  be  overlapjK'<l  by  the  secund,  the 
second  by  the  thinl,  and  so  on   from 
below   upward ;    the   piece**   ai*e   then 
brought  around  the  limb  and  the  ex- 
tremities of  tlie  last  picix*  are  secured  p 
by  pins  (Fig.  67).      This  liandage  was  T 
formerly  much  emplrtyed   in  the  treat'- 
inent  of  eoru|Mnind  fractures  to  secure 
tiressings  Ui  the  wuund,  and  possessed 
the  advantiigt*  that  when  a  single  strip* 
b(x!3ime    soihiHl    it  could    be    removed 
withtait  disturbing  the  whole  dressing, 
the  new  strip  to  be  introthice*!  being 
pinneci  to  the  extremity  of  the  Hilled 

Siece  to  be  removed^  and  then  l>eing 
rawn  thnmgh  by  its  removal*  This 
bandage  will  «>ften  be  found  convenient 
in  applying  dressings  to  eases  of  ex- 
cision of  the  joints  where  as  little  dis- 
Inrlmnee  of  the  |>arts  as  possible  Is  im- 
{H»rtant  in  tlressing  die  wiainfls.  When 
the  .strips  are  attiiched  to  each  other 
by  a  thread  passed  t  lire  nigh  each  strip 
in  the  eentix?  the  Immlage  is  kni»wn  as  Potfs  bandatje.  This  Imndagc  is 
appliei]  and  s**cured  in  the  same  manner,  but  it  i>ossesses  no  advantages 
over  the  bandage  of  Scultetus. 

Flannel  Bandagre, — These  bandages  an*  prejMircd  fronx  Hannel,  which 
is  cut  into  strips  frnm  two  \%\  four  Inches  In  width  and  from  live  to  srn^en 
ynni^  in  length.  Flannel  liandages,  by  reastin  of  the  elasticity  wlilcli  they 
can  l>e  a]>plicd  without  reverses,  a n< I  are  used  to  make  a  nHMl- 
iiount  of  elastic  pressure.  They  are  often  iniployed  in  applying 
dni-i-iinjr^  to  tin^  liead,  esjHrially  after  o|K'nitirms  npc*n  the  vyi'i^^  and  are 
gt^nendly  applicil  as  a  primary  rt»ller  Ix'fore  tlie  application  of  the 
pla.<*te-r-of- Paris  dressing,  and  may  also  Ik*  used  in  snl>aente  joint  affec- 
tions, Ixith  to  protect  the  parts  and  make  a  moderate  amtjunt  ol'  elastic 
prQ99ure* 


BaDdajSTG  of  Scultetus. 
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The  Rubber  Bandagre. — This  bandage  is  made  from  a  strip  of  rubber 
sheeting  from  one  inch  to  four  inches  in  width  and  fix)m  three  to  five 
yards  in  length,  which,  for  convenience  of  application,  is  rolled  into  a 
cylinder.  Its  use  was  introduced  to  the  proiession  by  Dr.  Martin  of 
Boston,  and  it  will  be  found  a  useful  form  of  dressing  where  it  is  consid- 
ered desirable  to  apply  elastic  }>ressure  to  a  part.  It  may  be  employed 
in  the  treatment  of  varicose  veins  of  the  legs,  in  chronic  ulcers  of  those 
parts  where  pressure  is  an  important  element  in  the  treatment,  and  may 
be  use<l  as  a  substitute  for  strapping  to  secure  this  object.  Its  applica- 
tion has  also  been  recomniendecl  in  the  treatment  of  swelled  testicle  in 
that  stage  of  the  affection  in  which  pressure  is  indicated. 

Application. — For  appliciition  to  the  leg  a  rubber  bandage  two  and 
a  half  inches  in  width  and  three  yards  in  length  is  required.  The  initial 
extremity  of  the  roller  is  fixed  upon  the  foot  near  the  toes  and  secured 
by  a  circular  turn ;  the  foot  is  then  covered  in  by  spiral  turns  overlapping 
each  other  about  two-thinls,  and  a  figure-of-8  turn  is  made  from  the  ankle 
to  the  instep,  and  the  bandage  is  then  carried  up  the  limb  to  the  knee 
with  spiral  turns,  where  it  is  secured  by  two  tapes  sewed  to  the  terminal 
extremity  of  the  l)an(lage,  which  are  passed  around  the  leg  and  tied.  The 
bandage  need  not  be  n^versed,  as  its  elasticity  allows  it  to  conform  to  the 
shape  of  the  limb.  Care  should  be  taken  not  to  apply  the  turns  with  too 
much  firmness ;  tlie  bandage  should  be  stretched  very  slightly ;  if  this 
precaution  is  not  taken,  it  soon  becomes  uncomfortable  to  the  patient.  A 
patient  using  one  of  these  bandages  will  soon  learn  to  apply  it  himself, 
making  just  the  requisite  amount  of  tension  to  secure  its  holding  its 
place  and  to  ensure  a  comfortable  amount  of  pressure  upon  the  part.  A 
well-fitting  stocking  may  be  placed  upon  the  limb  before  the  bandage 
is  applied  or  it  may  be  applied  directly  to  the  skin. 

The  bandage  should  be  removed  at  night  when  the  patient  goes  to 
bed  and  hung  up  to  dry,  as  its  inner  surface  becomes  moist  from  the 
secretions  from  the  skin ;  it  should  be  reapplied  as  soon  as  the  patient 
rises  in  the  morning. 

In  using  it  in  the  treatment  of  ulcers  of  the  leg  no  ointments  should 
be  applied  to  the  ulcer,  as  oily  dressings  soon  destroy  the  rubber ;  dress- 
ings may  be  made  to  the  ulcer  by  means  of  dry  powders,  such  as  oxide 
of  zinc,  iodoform,  or  aristol,  before  the  bandage  is  applied. 

In  the  treatment  of  swelled  testicle  the  bandage  is  applied  to  the  tes- 
ticle by  means  of  recurrent  turns  not  too  firmly  made,  and  secured  in 
place  by  spiral  turns  until  the  whole  surface  of  the  organ  is  covered  in ; 
the  end  of  the  bandage  is  secured  with  tapes  tied  around  the  root  of  the 
scrotum.  The  same  precaution  to  apply  the  bandage  so  as  to  make  only 
moderate  pressure  should  here  also  be  observed. 

Fixed  DREasixos  or  Hardening  Bandages. 

Fixed  dressings  are  prepared  from  a  variety  of  substances  which  are 
incorporated  in  the  meshes  of  some  fabric,  such  as  crinoline  or  cheese- 
cloth, or  painted  over  its  surface  to  give  fixity  or  solidity  to  the  bandage. 
The  materials  most  commonly  used  in  the  preparation  of  fixed  dressings 
are  plaster  of  Paris,  starch,  silic^ite  of  sodium  or  jK>tassium,  paraffin,  or  a 
mixture  of  chalk  and  gum  or  of  oxide  of  zinc  and  glue. 
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Plaater-of-Pam  Bandaere. — The  plastt-r  i»f  Paris  used  for  the  prt*]i- 

itifiii  of  rturj^ii'iil  di-es-^in^s  should  be  <>f  the  same  (iimlity  as  tliat  whieli 

he  di'iital  8urg€H:»n&  eniph>y  in  taking  <'ast;H  for  teeth  ;  that  is,  the  extra- 

ealcioed  variety.     If  nioi^t  or  of  interior  qualit)%  it  will  not  set  rapidly 

rQT  tinnly  and  will  fail  to  give  suftieient  fixation  to  the  dresvsing.     The 

pIai5ter-of-I'!ari8  dressing  may  be  applie<J  in  sevend  ways,  either  by  eover- 

Jig  the  jiart  to  Ix^  enel(»sed  with  some  louse  fabric  und  rubinng  the  ]>las- 

k'r  of  Paris  into  it,  alternating  the   layers  of  the  fabrie  with   layers  of 

Moist  plaster,  or  it  may  lie  applied  l>y  means  of  a  roller  which  lias  been 

im^rKinnl  with  plaster  of  Paris  and  is  moistened  and  applitnl  to  the  part. 

In  applying  a  phi.sterM.>f- Paris  dn^ssing  aeeordi ng  ti>  the  first  method 

r  tlie  mrt  to  l»e  enclosfn! — tin:  leg,  for  instance — should   bt-  covered   ijy  a 

Tieany-applieH!     flantiel    bandiig*'    or    nmslin    bamlag^^    which    has   been 

llminken  by  being  waslaxl ;  new  mnslin  is  not  sjitisfactory  as  a  [yrimarj" 

lp|di<^itioii  to  a  limb  in  ajiplying  a   jdaster-of^ Paris  dressing,   as   the 

unUtiire  ihm\  the  phister  wets  it  ami  eanses  it  to  shrink,  so  that  it  may 

lUjte  iujuritni>4  pressnre  after  the  l)an<lage  lKn*onies  dry.     The  limb  hav- 

l>ceii  covenxl  by  the  flannel   Ijandage,  and  any  bony  prominence?^, 

Bieh  11^  the  malleoli,  having  been   |»added  with  small  wads  of  cotton  to 

jin^'vent  undue  pressure  ujmmi  tliem,  the  jvartsare  then  covered  liy  a  layer  of 

crinoline  bandage  or  by  strijjs  of  cheeseH;h»tii  or  any  other  l(M»se  miiferiuh 

small  quantity  of  plaster  of  Paris  is  next   mixed  with  water  imtil  it 

u  th«»  w>nsistence  of  thick  ereani,  when  it  is  smearL*d  evenly  o\  er  the 

rhote  surface  of  the  previously  applied  bandagt\     Anotlier  hiyer  of  the 

indage  or  of  stri|>s  is  next  ajjplied   until  a  r'asing  of  the  desiixnl  thick- 

jtaineib     If  the  plaster  of    Piiris  of  the  <|na!ity   previously 

L'M'rilw**!  be  usetl,  it  will  sc^t  or  become  hard  in  a  few  minutes. 

The  must  convenient  methtKl  of  applying  a  |)laster-4 if- Paris  dressing 

tliat  employed  by  Profess  >r  Say  re,  which  consists  in  the  usi-  of  l>atid- 

which  liave  been  previously  prepan*d  with  |)laster  of  Paris  ;  these 

tiDotstoiied  and  a|i[)lied  while  moist  to  the  piirts  to  be  encasetb 

^J^rrpttrafion  of  PfaMfn'-fif-Ptiriff  BifnthtfjfH, — TIr-si'  bondages  are  pre- 

ir^  by  taking  che^v^^wloth,  moHpfito-nctting,  or  crinoline — which  lat- 

bT  18  by  far  the  liest  fabric — an<l  t<*aring  or  cutting  it  into  strips  two  and 

hmlf  ti>  thni*  inches  in  wi<lth  and  five  yanls  in  length.     Thcs<:"  are  laid 

jHm  a  Uihle  jind  plaster  of  Paris  is  dustetl  over  them  antl  nibbed  into 

tm^hes  of  the  fabrie,  ami  when  the  material   has  l>een   thoroughly 

i|in«gnHtiHl    witli    phtster    it    is    hwisely    n^llcil    into   a    cylinder  ;    the 

je^  wheji  pn*pareil  should  l>e  placed  in  air-tight  cans  until  rer|uinxl 

ibr  use. 

Plaster-4 if- Paris  bandages  which  have  l>een  exj)<>se<l  to  the  air  or  have 
pii  kept  for  a  long  time  are  not  apt  to  set  well  when  applitNl  j  but  if 
iHdi  Iwindagei*  are  f>laced  in  a  hot  oven  and  baked  for  a  half  hour  l>efnre 
l»*inif  Xi^H\^  they  will  set  as  satisfactorily  as  those  freshly  preparcKb 
Plitis^fi-r-of- Paris  bandages  may  Ix^  prepan^I  by  a  machine  made  for 
•  i>nnw»«%  but  they  are  n»»t  apt  to  have  the  plaster  as  evenly  ilis- 
diriKigh  them,  ami  therefore  they  are  not  as  satisfactor}^  as  those 
I  ^^   luind. 

.1  >n  of  the  Plaster^/' Paris  Bandage, — Before  applying  the 

LT-iit- Paris  bamlage  the  part  to  l)e  encasetl — the  leg,  for  instance — 

be  c3overed  by  a  flannel  roller,  the  bony  prominences  Ix^ing  pro- 
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tectol  by  jmd^  of  cotton,  or  a  elo^ely-iittin^  t^tocking  may  be  applit'cl  to 
the  part  The  hainhige,  five  yards  in  leng^th,  three  inche.^  in  width, 
sliMuM  be  ilippetl  in  \varn»  water  ;m(l  kept  eovered  by  water  tor  a  few 
minutes;  it  may  be  scpieezed  with  the  hand^  and  as  snon  as  the  bubbles 
of  air  eease  to  eseii]ie  it  is  a  sign  that  it  is  tboningfily  soaktHl  and  ready 
for  appHeation,  On  renmving  it  from  the  water  the  excess  nf  water 
shonki  \)v  sipicezed  ont  by  thv  hand,  jmd  the  Imndage  shonki  be  evenly 
applieil  to  tlie  part  with  just  enoufrh  tirmness  to  make  it  fit  the  }Kiit 
nieely,  an<l  as  few  reversi^^  as  p<>ssibk^  should  be  made.  A  snflicient 
number  (4^^  Ijandages  arc  ap)»liLHl  to  make  a  dressing  as  firm  as  may  lie 
retpiircd  ;  three  rtilkrs  of  tlie  iiliove  dimensions  are  usually  fpiite  ample 
for  a  dressing  for  the  le^j,  anil  \\  ben  the  last  roller  has  been  a|i|>lie<l, 
some  drj'  j>hister  should  be  moistened  witli  water  until  it  has  the  w*n- 
sistence  of  thick  cream,  and  it  shonkl  then  be  rubbed  e\*enly  over  the 
snriuce  of  the  bandage  tu  give  it  a  finish  (Fig;  ii^j*     If  a  giKwl  quality 
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L«g  encased  In  plaiier-of-rnrli  boiidiige. 

of  plaster  of  Paris  has  been  usetl,  the  bandage  shouUl  be  quite  firm  in 
from  ten  to  fifteen  minutes,  but  the  patient  should  not  for  a  few  hours  be 
alhtwed  to  jnit  any  weight  upon  the  luiuilage. 

An  ecjually  firm  dressing  may  be  applicMl  witli  the  use  of  a  less  num- 
ber of  bandages  if  the  surgeon  rubs  uvcr  the  ^uHaee  of  eaeli  laver  of 
bandage  applied  a  little  tmust  plaster  «»f  Paris,  then  applies  arutther  layer 
of  bandage,  and  re[>eat8  the  s^ime  prf>cedure,  finishing  the  dressing  by' an 
external  coat  of  moist  plaster  as  above  des(*rilTed. 

A  fewer  nundicr  of  bandages  will  be  recpiired  in  a p] living  these 
dressings  if  narrow  strip.s  iif  tin,  /ine,  tjr  binder^s  board  are  ineorjK>rated 
in  the  kiyers  of  the  bandage,  and  they  also  increase  the  gtrength  of  the 
dressing. 

Interruptefl  PhMa'-of-Parh  Dresmng. — This  fonn  of  plaster-^jf-Paris 
dressing  is  applied  by  first  placing  a  short  iron  rrwl  or  strip  of  iron  nmler 
the  part,  (extending  scmie  distance  alMivc  and  bi4ow  the  fKUUt  at  which 
the  dressing  is  to  hi-  inti-rrupttn]  ;  this  is  fixed  by  a  few  turns  alx»ve  and 
below  the  portion  of  the  lind)  which  is  tu  be  left  expi>sed  ;  stout  wire  or 
stripsof  irtin  are  next  l>cnt  into  htuj»s,  the  extremities  of  which  are  iucor- 
porate<l  in  the  subsequent  tunis  of  the  plaster  bandage.  Thrw  ItMips 
thus  feecurwl,  one  on  either  side  and  one  *lirectly  opposite  the  potiterior 
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shirt  and  skin,  called  by  Pmf*  Sayi'e  the  dinner-pad,  and  is  intended  to 
leave  simee  for  the  distention  oi'  tlie  til)domen  after  eating.  Small  juidj* 
of  raw  rc*tt»*n  may  also  l>e  |ilaeed  over  the  anterior  iHae  sjanes,  and  in 
the  ease  of  females  a  [*ad  t»f  et>tton  wrappL^l  in  a  handkerehief  may  l>e 
plaeed  iiver  eaeh  mammary  ^land.  The  patient  shoaid  next  l»e  sus- 
pendeil  by  tlie  ai*paratns  ennsisting  of  a  eollar  and  arm-pieces  att^iehed 
to  a  eross-bar  (Fiji:,  70),  whieh  is  attaehed  by  a  etuxl  and  pnlley  to  a 
trijMxl,  If  til  is  apparutUxS  is  not  nt  hand,  a  ven'  satisfaetory  snbstitnte 
may  be  niatle  by  folding  two  towels  into  eravats  and  tyhi^^  together  the 
ends  H)  as  to  make  two  loups,  one  of  whieh  is  plaeed  iji  eaeh  axilla  ;  a 
bar  of  woikI  two  and  a  half  feet  in  lenj^th  is  next  taken,  and  the  lonps 
are  six^nred  to  the  ends  of  this  l>y  stont  eords  or  handkerehiefs  ;  a  Baiion V 
bandage  is  next  applied  to  tlic  ht^ad,  and  a  ntrip  of  bandage  is  |>assi'd 
nnder  the  turns  whieh  erosa  the  vertex  and  seenre<l  to  the  iniihlle  of  the 
eross-l)an  The  ijar  is  next  suspended  In'  a  eord  passed  thn^ngh  a  pnlley 
tn*  ring  whieh  may  be  attaelied  lo  the  sill  of  a  do<»r  if  the  ordinary  tri|HHl 
eatniot  be  obtained.  The  i^atient  shonld  be  raised  by  the  apparatus  nntil 
the  toes  ordy  are  in  eontaet  with  the  floor,  and  the  extension  shtnjhl  not 
be  carried  to  the  point  which  makes  it  nneonifiirtahle  t*v  the  ])atient 
(Fi^.  71). 

*%nie  snrgeons  omit  making  extension  in  ajiplying  plasters >f- Paris 
bandage,  nsiug  only  tlie  head-gear  for  extensiiat  and  nmittiug  the  exten- 
si<in  from  tlie  ann-pieee.  The  shirt  shun  Id  l>e  drawn  downwanl  from 
the  hips  by  an  assistant  and  held  iji  pkee  until  a  tew  turns  <if  the  Imnd- 
age  iiave  fjeen  applied.  The  plaster  bandage  having  been  stmked  and 
»t|uee^ed,  a  tnrn  slioidfl  be  inatle  aronnil  the  Ixwly  just  above  the  [K'tvis; 
it  sliould  then  be  carried  dowuwanb  and  sevend  turns  sh(add  be  made 
around  the  botly  l>elow  the  iliat*  spines,  and  from  this  |Mant  it  should  l>e 
made  to  ascend  gnuhially  liy  sjnral  turns  nntil  the  axillary  line  is  reached- 
The  turns  should  be  ap|>lied  smoothly  and  not  tijo  tiglitly.  After  two  or 
three  layers  of  turns  have  been  ajjplied  the  surgeon  may  rub  stinie  moist 
plaster  upon  their  surface  if  lie  <lesires  to  use  fewer  l>andages.  These 
turns  are  repeate<l  until  a  Iwnidage  of  the  desired  thickness  is  a[j))lied, 
and  the  suriace  of  the  ibTssing  may  be  finishe«l  liy  rubbing  it  i>ver  with 
moistened  plaster.  The  jacket  fur  a  ehihl  will  usually  reuuire  about 
three  or  finir  bandages  of  the  dimensions  given  ;  i'or  an  adidt  six  or 
eight  bandagt*s  will  be  required. 

Tlie  patient  slutuld  be  kejii  suspended  until  the  bandage  lias  set, 
usually  irotii  ten  to  lifteen  minutes,  and  then  shonld  be  earefully  liftcnl, 
so  as  not  to  bend  the  spine,  and  plaeed  t>n  his  back  upmi  u  mattress 
until  the  th-essing  becomes  perfectly  hard.  The  dinner-pad  (and  mam- 
mary pads,  if  tliev  have  been  used)  should  next  be  removed.  In 
applying  this  dressing  strips  of  zine  or  tin  may  be  phteed  between  the 
layers  of  bandagt^  if  it  is  desired  to  give  more  strength  to  the  jacket. 
Great  eare  must  he  exercised  lest  too  mueh  extension  is  applied  and  a 
serious  accident  tK*cnr, 

Apjffit'ation  of  Junf-mfhif  ft?/  rnvaus  of  P/ai<fer  of  Pari/i, — -In  disease 
of  the  spine  involving  the  cervical  and  upfier  dorsiil  region  an  (»Rlinary 
plasternd- Paris  jacket  is  not  .^itisfactory,  and  in  such  cases  the  jury-mast 
is  employ chI  in  connection  with  the  plaster  jacket.  In  applying  the 
jury-mast  the  same  steps  are  taken  in  the  pre[ianiti(»n  of  the  imtient 
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Fig,  72. 


tin  applying  the  plaj^ter-of- Paris  jacket,  with  the  except  ion  uf  exten- 
tioii,  which  need  ni>t  be  usckI, 

After  the  apphV^tion  of  tliR^  or  four  layers  of  the  plaster-of-Paris 
handuge  to  the  IkkIv  an  apparatus  made  uf 
two  Ixirs  of  metal  having  two  jierforated  strijis 
of  adnc  attached  to  them  a  tew  inches  apart, 
w^hich  pirtly  encircle  the  body^  in  applic<i  and 
belli  in  ptjsition  by  turns  of  the  planter  band- 
age. The  peqiiendicnlar  bars  have  at  their 
upper  part  a  slot  into  wliieh  the  lower  end 
ill  the  jiiry-roiist  fits  and  is  stHnircd  by  a 
Hcrew ;  to  the  npper  part  of  thir^  is  attached  a 
mavable  cr«»st?-bar,  attached  to  whitli  are  fastcticii 
the  titraps  of  the  c«41ar  fn)ni  which  tlic  head  is 
suMfiendeil  (Fig.  72). 

The  Jiararian  Dreasinf/. — In  ap])lyiiig  this 
dressing,  which  i»  sometimes  employed  in  tlie 
treatment  of  fr5icturt»s,  take  two  pieec»s  of  cautHii 
flannel  the  length  of  the  f>art  to  he  enclosed  and 
more  tluin  wide  enough  to  enveh»p  its  eircnni- 
ference.  In  applying  this  dressing  to  tlie  leg 
the^  pieces  should  be  cot  so  as  to  eorn^sjiond  to 
the  outline  of  tlie  leg  and  |)ostcrior  jmrtion  «»f  the 
font,    TliCi^*  nieces  slionld  be  placed  one  over  the   „  ^.  ^       ,  . 

fvtner,  and  sewed  together  in  the  nncldk^  hue,  the 

8eam  eon^spondi ng  to  the  back  of  tlie  leg.  The  leg  and  foot  are  then 
plai'tMl  u|K>n  this,  and  tlie  inner  layer  of  flannel  is  hnaiglit  up  in  front 
i>f  the  leg  and  over  the  dt)rsnin  of  the  foot  and  made  fast  with  jiins  or 
iitrips  (Fig,  73),     Flivslcr  of  Paris  is  next  mixed  with  water  anti  made 
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bt»  a  paste,  which  is  rutilKHl  thickly  over  the  flannel  next  to  tlie  surface 
of  the  limb  until  a  sutUeient  thickness  is  obtained  ;  the  outer  layer  of 
flannel  is  then  brought  up  ahovit  the  leg  and  moulded  to  its  surface  by 
the  hand^.  A  loosely -applied  ban*  luge  may  now  be  used  in  hnld  the 
ilre^wing  in  place  until  the  plaster  has  set. 

When  it  15  necessary  to  iiisi^'ct  the  imrts  the  turns  of  the  l>andage 


82  MlNOn  SURGERY. 

are  eut,  and  upcm  ^epamtin^  tlie  lay  el's  of  flunnel  tlu"  two  halves  can  }ye 
turnt'd  usidt%  the  at^mn  at  the  Imrk  artiu^  as  a  hiii^r.  Upt»n  roajiplying 
tlir  splints  ti>  the  leg  the  dressinfr  niay  1r'  relaine*!  in  posUiun  by  a  hand- 
age  ur  hy  tMie  or  two  strips  cif  nuislin. 

Moult  fat  Pia/itn'  Spfinl^, — It  is  sometimes  foiin<l  diftienlt  to  apply  the 
t^rdiiiiiry  plaster  dressing  to  piirts  irregular  in  sliajH*,  and  at  the  sarnie 
time  to  have  a  s]ilint  whieli  ean  be  remove^i  with  eiise.  To  aeeom]>lish 
this  puqjosc^  monlded  splints  of  plaster  may  be  made  by  cutting  a  jKiper 
pattern  of  the  part  to  be  eovered  in,  aiKl  then  euttiug  |>ieees  of  erinoline 
to  i'onform  to  this  patteni  ;  eight  or  ten  pieces  will  nsnally  form  a  splint 
*>f  suffieient  thickness.  One  ijf  these  pieces  of  crinoline  is  laid  njnm  a 
table  and  dry  plaster  is  rubbed  iiitu  its  meshes;  another  is  laid  np>n  this 
and  plaster  is  applied  to  it  in  the  same  way ;  and  so  on  until  all  the 
pieces  have  Ik^mi  placed  in  p<»sition»  one  over  the  other,  with  plaster 
ruhbc^d  well  intt>  the  meshes.  The  dressiog  is  then  fohknl  up  and  dip|w.*d 
into  water,  sfpieezed  out,,  and  nionlded  to  the  part  anil  hehl  in  ptisition, 
by  the  turns  of  a  bandage,  until  it  sets.  Tlie  edgt^s  shonld  slightly 
overlap  eaeli  other,  and  in  applying  it  a  strip  t*f  waxed  jjapt^  may  be 

J>laceil  under  the  overlapping  edges  to  prevent  its  adhesion  to  the  sur- 
ace  below,  and  this  facilitates  its  removal.  Sjdints  pre|mrcd  in  this 
way  ean  l>c  removed  with  ease^  and  are  oilen  of  service  in  easi's  where 
it  is  desirable  to  iuspeet  the  parts  fretpiently.  The  author  has  employed 
with  advantage  such  splints  in  innking  fixation  of  the  hiji^joint  in  eases 
of  e<ixalgia,  ajid  als4)  fur  the  s;inte  pnrjMkse  in  affections  ol'  other  joints. 
Splints  upon  being  reapplied  are  8e<'ured  by  a  few  strips  of  bandage  or 
by  a  roller  bandage. 

Trappim/  Pht^ttr-of-Parh  Bmifhges.^-lt  is  often  necessary  to  make  a 
trap  i\r  fenestrum  in  tlie  plaster-of-Paris  bandage  wbii-h  has  l)een  ai»plied 
to  a  part  where  tliere  is  a  wouml  which  re([uircs  inspection  or  dressing. 
In  applying  the  bandage  it  is  well  to  make  some  provision  whereby  the 
plaster-ijf- Paris  dressing  over  the  seat  of  the  wound  may  be  cut  away. 
To  accom[)lisb  this,  before  applying  a  plasternif-Paris  bandage  a  com- 
press of  lint  or  gauze  should  be  placed  over  the  wound,  whieli,  when  the 
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dreesiiig  is  completed,  forms  a  projection  on  its  s^urfaee  indicating  the 
pOBition  of  the  wound,  and  also  allows  the  surgc'on  to  cut  away  the 
plaster  dressing  without  injury  to  the  skin  below  (Fig.  74).    These  traps 
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may  be  cut  out  with  a  knife  nfter  the  baiidngo  1ms  jKirtiaUy  set  or  after 
it  has  become  harcl.  In  applying  a  |ilaster-of-l*;iri.s  dressinpf  in  ea.-^eH 
of  oiun|K)Uiui  trui'tiirt'  and  after  osteHtniiiy  it  is  alwuys  well  U>  iiiakf  pro- 
vision for  trapping  tlie  l)andage  if  it  sliould  bemmie  nece.ssary,  aUlMHigli 
in  the  \n^i  majority  of  easc^i^  il  d<»e.s  not  need  to  l>e  done. 

Hnnovhu/  Pdwh-r-of' Paris  from  fhr  Ilantis, — (hie  ol»jeetion  to  the  use 
of  pla.ster-ijf-Paris  drv.iusiiigs  is  the  diffieulty  of  reiiKJvin^  tlie  {daster 
from  the  hands  of  the  surgeon,  and  the  hai^^h  eonditirm  in  whieh  the 
^kin  of  the  hand  is  left  after  its  reni<jvaL  If,  hn\vever»  the  hands  are 
wa8hed  in  a  H>lntion  of  carbonate  o(  sodium— a  talilespoont'ul  t<i  a  hasin 
of  water^ — ^the  plaster  will  Ix^  readily  remuveil,  and  the  skin  will  he  left 
in  a  J5*jft  and  comibitahle  eondition. 

Reiiiovai  of  the  Plaster -of ^  Farm  Bandage, — ^Tlie  removal  of  the  jilas- 
ter-of-Para  bamlage  is  si>metimes  a  matter  of  ditiieidty,  paitieidarly  if 
it  liii^  to  be  removt^l  liefni-e  the  parts  hel^w  liave  l)eeonie  ecmsiihtlated^ 
an  it  may  disarrange  them  and  eiiuse  the  j>atieiit  pain  if  it  is  nut  aeeoni- 
plished  Avithout  mueh  fnree. 

When  the  Jmndage  is  ap]»lied  t4i  gt?t  a  cast  of  the  jjart,  uv  m  the 
treatment  of  fractures  wliere  it  may  be  desirable  to  ren)t»ve  it  within  u 
few  days,  a  strip  of  nheet  lead  one  inch  iu  width  is  first  placed  over  the 
flannel  bandage^  and  is  alltiwcfl  in  jmijeet  at  each  end  heyund  the  dress- 
ing;  after  the  plaster  bandage  lias  l)een  applie<l  and  hefMre  it  has  *[uite 
set  it  am  be  readily  cut  through  ii|w>n  this  strip  with  a  knife  without 
injur)'  to  the  part^*  below,  and  the  ciist  can  Iw  removes  1  as  s<H>n  as  it  is 
firm.     It  may  also  be  removed  by  meiins  of  a  saw  devised  for  this  pm*- 

Pig.  75, 


Saw  fbr  removlaK  plasty  r-of-PAiis  bandai^t!. 

(Fig.  75),  or  by  strong  cutting  s^hears  t»f  various  kinds  (Fig*  7G), 
H  line  may  be  jminteil  over  the  dressing  wiih  hydrudiloric  acid  or 
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8lie«rs  for  cutting  plu^torHif  I'uris  bAndage. 

vinc^r,  which  softens  the  plaster  so  that  it  can  he  readily  cut  through 
with  a  knife*  Dn  William  11  Hopkins  has  devisecl  a  vertehnite^l  metal 
cliain  which  is  applieil  tc>  the  part  before  the  plaster  is  applied,  and 
removed  when  the  bandage  has  set,  leaving  a  linllnw  longitudinal  ridge 
which  can  \w  cut  though  ur  divided  with  a  rasp.  Tlie  nst*  of  the  saw 
or  Bhears  i«  the  mnnt  eatiMfaetory  method  to  remove  thest^  dressings ;  tlie 
only  caution  to  be  exercise<l  is  to  use  them  carefully  as  the  filial  layeri^ 
of  the  bandage  are  divided,  to  av<ad  woiuuUng  the  ^kiih 
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Urns  of  the  Plasler-of-Parix  Drt'ftrslm/H. — Plastor-of-Paris  drc^sinfrs  are 
employed  to  8^*eiire  fixattim,  ii?^  |jriouirv  or  sewjiulary  (!re.ssings  in  the 
treatment  of  fnietnres,  anil  for  a  like  pnrpose  in  injuries  or  diiseases  of 
the  joints.  They  are  also  larii:e]y  nseil  in  the  treatment  of  disf<^ases  of 
the  spinal  column,  and  will  aln^  he  found  tlio  ni<>st  siitisfactorv  dressing 
after  osteotomy  and  tenotomy  to  seenre  innnohility  and  hold  the  parts  in 
their  eorree ted  pusitiuns;  when  employed  in  the  dressings  of  easi's  after 
tenotomy  tliey  are  generally  nsed  for  a  few  weeks  until  the  proper  nie- 
ehanieal  a}>par«ttns  is  a|*plied. 

The  Starched  Bandage.^ — In  the  application  of  thie  ban<lage  st^ireh 
is  tirst  mixed  with  water  nntil  a  thiek  ereamy  mixture  results ;  to  this 
is  added  iKiiling  water  nntil  a  elear  iniieilaginous  liqnid  is  produeed  ;  if 
tot  I  thin,  it  ean  be  mad(^  thieker  hy  heating  fijr  a  few  minutes.  The 
part  to  be  dressed  is  first  covered  with  a  flannel  roller,  and  over  this  a 
few  layers  of  ehees4?-eloth  or  crinoline,  wliieh  has  been  shrunken,  are 
applied  :  the  starch  is  then  smeared  or  rnl>lKK.l  with  the  Imntl  evetdy  iiito 
tlie  meshes  of  tlie  material,  and  tlie  part  is  again  eovere<l  with  a  hiyer 
of  tnrns  of  the  bandagCj  ami  the  starch  is  agjiin  a|)plietl ;  tliis  manipula- 
tion is  continued  until  a  ih'essiiig  of  the  desiivd  tlnc*kness  is  prmbieed. 
Strips  of  pasteh(»anl  may  lie  ajiplied  l)etwt*en  the  layers  of  tlie  l)an<lage 
to  give  additional  strength  ti>  tlie  di\*ssing  if  desiivd.  It  re(juires  troni 
twenty-four  to  thirty -six  hours  for  the  starehtnl  bandage  to  become  dr}^ 
and  thoroughly  set,  which  is  a  tlecitleil  tlisadvaiitagt^  m  its  employment. 

A  starched  bandage  may  he  renuiveil  iu  tiie  snue  way  in  which  the 
|)laster-of-Faris  drtssiug  is  renio\'ed.  Bet*ore  the  introdnctit*n  of  the 
plaster-of- Paris  dressing  the  starched  bamlage  wa.s  nmcb  employe*!  as  a 
means  of  fixation  in  the  treatment  of  fractures  and  injuries  of  the  joints. 
It  may  !je  used  in  such  eases,  but  pnssesses  no  ailvantage  over  the  tbrmer 
dressing,  and  hits  the  disadvantage  of  slotting  mueli  less  promiitly. 

Gum-and-chalk  Bandagre. — ^In  the  ai>plicati<^ii  of  this  dressing 
equal  parts  of  powdered  gum  and)ie  and  precipitated  t  halk  are  mixed 
wvith  boiling  water  until  a  mass  iif  the  consistence  of  thick  cream  rt»- 
ftidts.  This  is  applied  to  the  cheese-cloth  (»r  crinoline  bandage  in  the 
same  manner  as  the  starch  in  the  ajiplieatitm  of  the  starehtnl  bandage  : 
it  has  the  advantage  over  the  latter  dressing  of  setting  uiore  pnimptiy, 
five  or  six  hniu>?  oidy  being  rei|uireil  tiir  it  to  Ijeconie  hjird.  It  may  be 
employed  for  the  same  purpose  as  tJie  starched  or  plaster-of  Paris  hand- 
age. 

Silicate -of-PotasBium  or  Bodmm  Bandage.— In  the  appliwition  of 
this  bandage,  after  the  Hannel  rolh»r  and  several  layers  of  cheese-<*loth 
(»r  crinoline  l)andage  liave  been  aj>]>lied  to  the  part,  the  suHace  t^f  tlie 
latter  is  n rated  with  silicate  i>f  smhum  or  jHitassium  applietl  hy  means 
of  a  liriisii ;  then  a  stvond  layer  ot*  criimline  bandage  is  a|)plied  and 
treated  in  the  stinu*  manner,  and  this  manipulation  is  continneil  luitil  a 
Imndage  of  the  desired  thickness  is  product^.  It  requires  tweuty-ft»nr 
honrs  for  this  dni'ssing  to  become  firm.  In  removing  the  silicate  band- 
age it  may  be  first  softened  by  soaking  it  in  warm  water,  and  it  then 
can  l>e  ivailily  eut  with  scissors. 

In  applying  either  the  starched  bamlage  or  the  silieate-of-potassinm 
bandage  (^are  should  he  taken  to  use  eheesi^cloUi  or  crinoline  which  iias 
l>een  shriniken  liy  being  moistened  and  alluwc^d  to  dry  before  being  em- 
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ployed ;  otherwise  dangerous  compresj^ion  of  the  part  may  occur  if  the 
I'oandagi*  luis  !>oc*n  firmly  applied  and  shrinks  after  its  applic?atiim. 

The  Paraffin  Bandage. — Paraffin,  whieh  melts  at  from  105°  to  120*^ 
F»,  i*^  employtHl  in  the  ap|>lieali(>n  nf  a  tixeil  tiressing.     The  limb  Ix'ing 
covereil  by  a  Hannel  rolliT»  a  vessel  eoiitaining  [MimHiii  is  plaeed  in  a 
a»in  of  boiling  water ;  as  tlie  bandtige,  which  may  !x^  either  of  Hannel, 
Jrfit*t_*se-<4f»th,  or  crinoline,  is  unwound^  it  is  passeil  through  the  nieltefl 

SiHiffin   and   applied  to   the   part,  and   tho  turns  are   rrpeate<l  until  a 
n-ssing  of  sutfieient  thickni'ss  results,  and  the  .surface  mny  l>e  bnishe<l 
lover  witfi  melte<l  pamtfiu.     This  dressing  sets  very  mpidly,  being  tjuite 
Ifinn  in  fnmi  five  to  ten  minutes.     It  [wisse^ses  the  advantage  over  the 
ther  tixcd  ilressings  in  that  it  does  not  alisorl)   dis(*harges  and  become 
;>flenisive^  and  for  this  reason  it  was  formerly  rceornnieuikHl  in  tiie  forma- 
tion of  a  tixation  H|>lint  in  tlie  treat rjient  of  eouijjounti  fractures. 

Glue  or  Glue-and-Oxide-of-zinc  Bandages. — (Jhie  i*r  ghie  com- 
bbined  with  oxide  of  zinc  has  been  emph)yed  in  tlie  [>reparatiun  of  fixe<l 
nflre^ngp^  l)Ut  poss4\sse8  no  advantage  over  tht^se  previously  meutione<k 

In  the  applicjition  c»f  this  hamlagc  glue  which  has  Ih^cu  tlissolved  in 

^boiling  water  is  bnislH*<l  over  the  surface  of  a  criiioline  roller  a]>plie*l  to 

fttirt,  or  then*  may  lie  added  to  the  solution  of  glue  oxide  i*f  zinc. 

rh<*  gbie  bandage  becomes  hartl  more  promptly  than  the  starched  bund- 

r*p%  but  iif»es  not  fonri   so  strong  a  dressing  iis  the  stiirched^  silicate-«if- 

siodittm,  or  plastern^f- Paris  lianilage. 


Raw-hide  or  Leather  Spi.ints  for  Drehsings. 

Id  applying  raw-hide  or  leather  splints  it  is  necessary  first  tt»  apjily  a 

plaster-of- Paris  bandage  to  tlie  [lart  to  v\  hieh 
Fio-77.  the  raw-hiiledres'^ing  is  fitted,  and  as  s^Hin 

~  as  the  |>laster  has  set   it  is  removed,  and  a 

solid  plaster  east  is  ni-xt  made  h\ 
litpiid  plasterHd-l*aris  iiitx*  the  mo 
obtained.      When  tliis  has  become  dry  a 

Snece  of  raw-hide,  which  has  been  soaked 
i»r  Sijme  hours  in  warm  water,  is  moulded 
to  the  cast,  and  is  firndy  liekl  in  eontaet 
with  it  by  means  of  a  bandage  or  by  taeks 
until  it    has  become   [x^rfectly  drj,  \\hich 


ly  pnnring 
lonhl   thus 


Fi<»,  7S. 


1 1  ]uf  i^  I  i,\itl)  jury'Rt«*L 


Leather  spUnt  for  cer rieai  curfc**  <Owi«ii). 


m 


MINOR  srnGEnr. 


usually  requires  several  dayi?.  It  is  then  removed,  and  its  t^^urfaee  is  cov- 
ered with  i?everal  rmits  of  shelhic  to  prevent  ha  abjiorlniig  moisture  from 
the  skin  when  a|)plied  and  ehunging  it^  shnpe.  Eyelets  or  hook:?  ai-e 
fastened  to  the  edges  of  the  .splints,  through  which  strings  are  pas^^d  to 
secure  it  iu  plat-e. 

Haw-hide  splints  pre[)are<l  in  this  mannt-r  tit  the  jwu't  very  accunitely 
and  const  it  lite  a  very  satisfaett>ry  dressing  tor  ciises  of  joint  disease,  and 
in  the  form  of  leijtiier  jackets  are  often  employed  in  the  treatment  of 
disease*  of  the  spine  in  place  of  the  plaster-of- Paris  jacket  (Figs.  77, 
78). 

Binder'e-board  or  Pasteboard  Splints. — Binder's  lioard,  whicli  can 
he  obtained  in  slicets  of  ditlerent  thickness,  is  frc(|nently  ciiiploytHl  for 
the  manufacture  of  spliiit«»  A  pjrtioo  of  boanl  of  the  recjuisite  sizean<l 
thickness  is  dipped  in  boiling  water  for  a  short  time^  and  when  it  has 
l>eeome  soi'teneil  it  is  removetl  and  alli>wed  to  cool  j  a  thick  layer  of 
cotton  hatting  is  nrxt  ap|ilicd  over  it,  and  it  is  then  nionlded  to  tlie  part 
and  Ip'hl  Hnnly  in  place  l>y  the  turns  vf  a  roller  hainliige  ;  in  a  few 
himrs  it  becomes  diy^  and  hard. 

This  material,  from^  its  cheapness  and  the  ease  with  wlxich  it  is 
obtained,  is  fre*jneutly  employed  to  nionhl  splints  for  the  tnnitiuent  of 

Iraetures,    esjiccially    in    children, 
F^'f*'  79.  ainl   for   tlu'   lixation    of  joints  in 

the  treatment  of  acute  and  chronic- 
joint  attections  (Fig.  Id),  A 
mouhled  bintlerVhc^arii  splint  is 
often  enijtloye*!  tu  tix  the  ends  of 
the  bonrs  after  the  excision  of  a 
joint. 

Porous  Felt  Splints, — This 
material  is  also  em|ihyed  for  the 
inaunfacture  of  splints,  and  is  a|>- 
plied  by  dipping  the  material  in 
hot  water  and  tlieu  moulding  it  to 
the  part  ;  as  it  dries  it  becomes 
hard. 

Hatter's-felt  Splints.  —  Hat- 
ter's felt  is  sometimes  eniployiHJ 
for  the  mannlacture  of  ,«plints  or 
dressings.  It  is  softened  by  di]>^ 
\nng  it  in  lioilinj^  water  or  heatinpf 
it  in  the  Hmue  of  an  alcohtj  lamp, 
and  when  s<ift  and  pliable  it  is 
moulded  to  the  |>art,  and  as  it 
cools  it  again  l>ecomes  hartl. 

Gutta-percha  Splints. — These 
Bplinta  or  dTOSsingSi  are  nuule  from  sheets  of  gutta-prrrha  from  one-six- 
teenth to  one-eighth  of  an  inch  in  thickness.  This  material  is  cut  into 
the  requisite  sliaj)e,  and  is  prepared  for  moulding  by  immersing  it  in 
hot  water,  when  it  becHimcs  stjft  and  ciui  \}e  moulded  to  the  8uHace. 
Care  should  be  taken  that  it  Is  n<it  allowed  to  become  too  soft,  by  too 
long  immersion,  to  permit  it^  being  conveniently  handled. 
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Materials  Used  in  Subgical  Dbessings. 

Lint. — ^This  material  is  employed  in  surgical  dressings,  and  is  of  two 
varieties — the  domestic  lint,  which  consists  of  pieces  of  old  linen  or 
muslin  which  have  been  thoroughly  washed  or  boiled  and  then  dried,  or 
the  surgical  lint,  which  is  manufactiu^  by  machinery  and  resembles 
canton  flannel  in  appearance ;  tlie  latter  is  the  best  material,  as  it  has  a 
greater  absorbing  capacity. 

Lint  Ls  used  as  a  material  on  which  unctuous  preparations  are  spread 
in  the  dressings  of  wounds,  and  is  also  employed  as  a  material  for  satu- 
rating with  the  various  solutions  which  are  used  in  wet  dressings,  such 
as  lead-water  and  laudanum,  or  dilute  alcohol.  The  lint,  after  being  sat- 
urated with  these  solutions,  may  l>e  covered  with  rubber  tissue  or  oiled 
silk  when  applied,  to  prevent  too  rapid  evai)oration  of  the  solution.  It 
is  also  <me  of  the  best  materials  from  which  to  construct  compresses  em- 
pli>ved  in  the  treatment  of  fractures,  to  control  hemorrhage,  or  to  make 
pressure  for  any  purpose. 

Paper  Lint. — Paper  lint,  made  from  wood-pulp,  is  also  employed 
in  surgical  dressings,  as  it  has  great  absorbing  power  for  fluids,  and  it 
may  l)e  used  as  a  substitute  for  surgical  lint  in  the  application  of  wet 
dressings. 

Oakum. — Oakum,  which  is  made  from  old  tarred  rope,  was  formerly 
much  employeil  for  dressing  of  wounds  before  the  introduction  of  the 
antiseptic  method  of  wound-treatment.  From  its  elasticity  it  is  found  to 
l>e  an  excellent  material  for  padding  splints  or  other  surgical  appliances. 
It  is  also  employed  in  the  form  of  piids  to  place  under  patients  to  relieve 
portions  of  the  body  from  pressure  or  to  absorb  discluirges  which  soak 
through  the  dressings.  A  mass  of  oakum  which  has  been  well  teased 
out  and  wrapped  in  a  towel  forms  an  excellent  pillow  on  which  to  sup- 
port a  stump. 

Tile  fxikum  ncfon  is  highly  recommended  by  Dr.  Say  re  as  a  means  of 
iimking  a  direct  apj)lication  of  dressings  to  sinuses  of  hone  :  the  oakum 
is  l<x>sely  twisted  into  a  cord  and  covereil  with  any  ointment  desired,  and 
is  |xisseil  thrt)Ugh  the  sinuses  in  the  Ixme ;  the  position  of  the  scton  is 
rimnged  from  time  to  time,  fresh  ointment  bein^  applied  before  it  is 
drawn  through. 

Cotton.— C\>tton  is  now  employed  in  surgical  dressings,  principally  as 
a  material  to  j>ad  splints  or  to  relieve  siilient  parts  of  tlie  skeleton  from 
pn-ssun*  in  the  application  of  s])lints  or  bandages  ;  for  instance,  in  the 
applit-ation  of  plaster-of- Paris  bandages  the  bony  prominences  are  gen- 
«*ndly  covertnl  by  small  ma.sses  of  cotton  ;  it  possesses  hut  little  absorb(»nt 
|M»wer  unless  usimI  in  the  form  of  absorl)ent  cotton,  and  is  not  much  em- 
ployed in  surgical  dressings  except  for  t\w  purposes  mentioned  above. 

Absorbent  Cotton. — This  material  is  preparwl  from  o^(linar^'  cotton, 
which  is  boihnl  with  a  stn)ng  alkali  to  remove  the  oily  matter  which  it 
i*ontains.  When  so  prejxired  it  absorbs  liquids  fret*ly,an(l  for  this  reason 
i-  largely  einploye<l  in  surgical  dn^ssings.  A  small  mass  of  absorbent 
nitton  wrapp<»<l  on  the  end  of  a  probe  or  stick  is  now  generally  employed 
t»»  make  appliciitions  to  wounds,  and  has  taken  the  place  of  the  sponge 
or  brush  which  was  formerly  emj)loyed  for  this  purposes  From  its 
cheapness,  after  one  application  it  can  be  thrown  away  and  a  new  piece 
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i-an  lie  used,  and  thusi  the  danger  of  carrying  infection  frimi  one  w^nuid 
h)  iiiiutlicr  by  tlii^  itpplit'iityr  h  abr>lisliciL  It  is  larjii^cly  omplnvLHl  in  gync- 
I'ulo^ieul  pntc/tiri'  t'ur  innkuv^  applications  t<»  thr  female  genital  organs. 

When  inipregnatiHl  with  variiRis  antiseptie  suhstaneer^,  such  as  l)i- 
chluride  i)f  ineroury,  rarhtilic  aeid,  borie  acid,  and  salicylic  aeiil,abso!iK'nt 
cotton  forniri  the  bichloride,  eiu^bolized^  IximttKl,  and  salicylated  cotton  so 
nnich  used  in  antiseptic  dressings. 

Jute. — This  snltstanee  is  nmde  {'nnn  the  fSihric  of  the  Corckorus  rap-^ 
mifdrhy  which,  on  account  of  the  character  of  its  fibre,  poases^es  birth 
elasticity  an<l  al>.s*>rbent  qualities :  it  has  l>een  emjvloyed  for  nnicJi  the 
fiunie  pnrpnse,^  nf>  cxiknin  and  cotton,  such  as  tlie  padding  of  splints,  and 
is  also  ust*d  a.s  an  external  abs<irbcnt  dressing, 

Wood-wooL — Wood' wool,  iiiade  fn>in  wotnl-pnlp,  snch  as  is  employed 
in  the  nianufactnre  of  paper»  is  also  f'urnislied  in  the  shape  of  lint,  s[ionges, 
and  pads,  and  may  Ije  used  fur  the  same  purpnses  in  snrgieal  dressings, 
in   place  of  sin^nca!  lint  or  the  ordinary  sponges  uv  |tads. 

Oiled  Silk  and  Muslin. — These  nmterials  are  employed  as  an  external 
covering  for  moist  dressings  to  prevent  mi>id  e\'a]K»ration  from  the  tlress- 
ings :  they  fr>rm  excellent  materials  for  this  |>nrpnse,  Imt,  as  they  are 
cpiite  expensive,  their  nst*  is  limitorL 

Waxed  or  Paraffin  Paper. — This  dressing  is  prepared  by  |mssing 
sheets  of  tissne-pajHT  thmngh  nicked  wax  <ir  parailin,  and  then  allowing 
them  tn  dry  fiir  a  few  minutes.  Paper  thus  treated  fonns  an  excellent 
and  cheap  substitute  for  oiled  silk  and  oiled  mtislin,  and  may  be  employed 
for  the  sinne  purposes  fur  which  these  materials  are  nstnl. 

Rubber  Tissue.- — This  material  (*onsists  of  ridiber  run  <»ut  into  very 
thin  sheets  ;  it  has  ji  glazed  surface,  is  very  plialjle  and  strong,  and  forms 
a  clicap  and  satisfaetory  snhstitute  fur  oih^l  silk,  be  ing  en^ployed  for  the 
same  purposes.  In  tlie  moist  method  oJ'  antiseptic  dressing  it  nniy  be 
used  in  [ilaee  of  tlie  macintosh. 

Parchment  Paper.^ — This  is  a  very  tough  papn*  material  which  can 
1k'  soakc<l  in  a  s^jhitiuu  of  cornisive  sublimate  or  earbi*lie  acid  without 
beeoining  so  mueli  sitflened  as  tu  tear  npun  handling,  and  it  is  emjihiyeil 
for  the  same  jHirposes  as  macintosh. 

Protective, — Protective  is  eniploye4l  to  prevent  the  wound  from 
l>eing  irritated  by  antiseptic  substances  with  w  Inch  the  gauze  is  impreg- 
nated or  by  its  irregular  surfnce,  Vnrious  Tnaterials  are  en]phlye^l  tiB 
protiH'tives,  the  priuci|jal  requircmfmt  bring  that  the  tissue  can  be  readily 
rendered  aseptic  ;)ud  does  not  aljsorl)  any  irritating  materials  from  the 
ilressings.  Tlir^  protective  first  t>mph>yeil  by  Lister,  whicli  is  still  gen- 
erally usLHJ,  is  |>repart»tl  by  coating  nim]  silk  witli  copal  varnish,  and  when 
this  i8  dr^-a  mixture  of  1  |^nrt  of  ilextrin,  two  parts  of  powdei-ed  starch, 
and  It)  parts  of  a  1  :  20  carbolic  solutiruj  is  rubbed  (n'er  its  surface. 
RublM*r  tissue  nmy  be  employed  very  satistact«»rily  as  a  substitute  for  this 
proter^tive. 

Macintosh. — This  consi.sts  of  c*ottou  (doth  with  a  thin  layer  of  india- 
rubber  spread  fm  one  side.  It  is  employed  in  antiseptic  dressings  as  a 
layer  outside  of  the  gauze,  and  should  lie  applied  with  the  rubber  surface 
tow^ard  the  wound,  to  prevent  the  entrance  of  air,  and  to  allow  the  si*nmi 
from  the  wcmnd  to  permeate  the  gauze  and  not  to  sr»ak  directly  through 
the  dressings. 
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Bubber  Dam. — This  is  a  thin  \mvv  nilybtr  tissue,  and,  a^  it  has  no 

plotb  aurfiice  like  mucintoiih,  it   is  fleaLiwl  ami  sturilizod  with  greater 

facility.     It  h  used  in  ap|*lying  tlie  moist  luetlurtl  af  dressing  to  caver 

Itht'  gaujw*  dressings,  and  in  attached  to  a  drajnagi*-tiii>c  in  alKloniiuul 

\v*>unds  U\  >Jint  ofi  the  opening  of  the  drainage-tube  from  the  abdtiniiiuil 

wound*    lk*fV>re  being  used  it  slumld  he  wa.shed  with  soiq*  and  water  and 

Irinsetl,  and  theri  phieed  in  a  siihitiun  of  eiirl)nlie  jieid   tV>r  a  short  time. 

Qauze  Dressings. — The  must  eonv^enient  and  i-lieajH'st  material  for 

wuruHl-dreH.'^ing  is  a  sheer  materiid  known  to  the  trade  as  eheese-  or 

tolKUHVh^'Kith.     By  rea.s4jn  of  having  a  very  open  mesh  it  abs<irl)s  well 

[cither  tlu*  materials  with  whieh  it  i.s  j>rej>ared  or  the  diseharges  from  tlie 

|\\'ouTiil.     It  ean  Ix'  readily  (>btaine<l  anywhere,  is  in*'X[>ensive,  and  is  soft 

ami  jiliable,  so  tliat  it  is  a  eondVirtalile  tlres>sing  to  tlie  jmtient. 

In  the  pre[>aration  t*f  cheese-clijtli  Uf  furm  the  ginize  dressings  it  is 
j"fir*t  plaeed  in  a  vt^ssel  and  eovered  with  water,  to  which  is  adiled  wasli- 
ling  !*oda  or  lye,  and  in  healed ;  tlie  &oda  or  lye  is  added  to  remove  any 
loily  matter*  which  the  cheese-eloth  cNnilains»  thus  making  it  nmre  ahsorli- 
ient.     After  the  eheese-rhith   has  been   iMiiled   it  is  waslunl  and   passed 
through  a  elotlies'wringer,  and  is  then  im]jregnat*Hl  with  some  of  the 
\*iirious  substanees  whieh  are  used  to  render  it  antisejitie,  nr  it  may  be 
fflried  arjd  hake<l  in  ati  oven  and  be  used  as  t!ie  simple  sterilizfKl  gauze, 
Compreases. — C*nm presses  are  prepared  by  folding  piec?e8  of  linen  or 
flnrinei  upon  themselves,  t^o  as  to  form  maasei^  of  various  sizes;  oaknm 
nr  (Hittoti  may  als*>  be  us«hI  for  eompresse.'*.     Compresses  are  employed 
ilir  make  ])ressure  over  localized  i>ortions  of  the  bo«ly,  as  in  tlie  treat- 
ment  of  fractures,  or  to  make  pressure  on   vessels  for  the  eontrcd  of 
emorrhuge. 

T^impon, — A  tam|M)u  is  a  form  of  compress  which  is  employed  in 
iivitit*?^  to  make  pressure,  to  e<jntrol  hemorrhage,  or  to  apply  various 
[iiMHlirine.s  to  tlic  snrfarx*  of  a  cavity.  Tain|w>ns  made  to  control  hejnor- 
jrhagf^  are  genernlly  made  of  strips  of  hit*hh>ri+lc  i>r  iodoform  gmize  or 
[of  pledget^i  of  bieldm'ide  eottiai.  In  applying  ttris  tire  strips  of  cotton 
lare  paeke<l  into  the  cavity,  and  when  the  csivity  is  full  a  eomjn*ess  is 
lpphe<l  6Uj>erticiany  and  held  in  place  by  a  bandage, 

A  pfifcerhi  famuoti,  employed  as  an  appheatlivn  to  the  os  uteri,  may  be 

Pmade  by  [>onring  lialf  an  ounce  of  glycerin  on  a  piece  of  cotton  or  wool 

ind  tlicn  turning  np  the  ends  and  securing  them  by  a  string,  ftne  end  of 

ift'hich  is  allowed  to  nnnain  long  to  hang  from  the  vagina  to  foeilitate  itvS 

In'Oioval. 

Teol — ^Tliis  eon»if*ti*  of  a  pmall  portion  of  lint,  oakum,  or  muslin 
nUed  into  a  cHinieal  sha|K%  and  is  employc<l  Ui  keep  wounds  open  and 
Ito  &(>ilitate  the  es4^ij)e  of  dischargt*s.     This  dressing  is  not  moch  em- 
i  It   the  present  time,  it^  use  being  largely  superseded  by   the 

,'-tuh^-'. 
}'  — Retnictor^  are  made  by  taking  a  piece  of  muslin  four 

lilirh^  -  ,.  ,,v  ..,,.i  twelve  to  eighteen  inches  in   length,  and  splitting  it  a8 
iir  8.4  the  centre^  thui4  making  a  two-tailed  retnictor  (Fig.  80).     A  tliree- 
ilefl  rotniet4>r  is  made  by  making  two  splits  in  the  fabric  (Fig.  HI), 
Plasters — The  varieties  of  )>lastcrs  which  are  most  commonly  em- 
(>Ir»%*ed  i  il  dressings  aiv  adhvMrr  or  rtmn  plaster,  mitglam  plaster^ 

Wr  «  plaster,  and  «cki/j  plaster. 
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JteMn  Phiitte t\—T\iU  pliLster,  wliicli  is  machine-spread,  Ls  one  of  the 
most  wklely-einployed  plasters  in  surgiral  dressings:  tlie  spread  snrfaee 
iri  covered  witli  a  layer  of  tissue-juiper,  wliieli  sliuuld  Ije  removed  Ix^fure 


Fio.  80, 


F10.8L 


m^m 


Two-tailed  ret mr tor. 


'1  li- 


lt is  nsed,  and  tlie  striji^  shtKiId  be  rut  lengthwise  from  the  roll,  as  the 
doth  iipfHi  whieh  it  is  spread  stretches  more  tniiisversely  than  in  a 
lougitutlinal  diret^titiii.  When  lieated  and  a)j|diL'd  to  the  snrfaee  it  hi»lds 
firmly  ;  it  is  prepared  fur  ai>plieation  liy  a]>plying  tlie  nnsjn-ead  side  h*  a 
vessel  eontaining  Imt  water,  or  it  may  be  inisscd  nipidly  through  the 
flame  of  an  aleohol  lamp. 

This  is  the  plaster  genenilly  used  in  making  the  extension  afipanitus 
for  the  treatment  of  fraetures^  fur  stnipjiing  the  eliest  in  fnietiires  of  the 
ribs  and  sternum,  for  strajvping  the  pelvis  in  eases  of  tVaetures  of  tlie 
pt*Ivie  hones,  or  for  strapping  tlie  hreast,  the  testiele,  nleei^,  or  joints. 

Rnhhii*  Af^hcAire  /Yr/j^/fr.-— Tliis  plaster  is  mad(*  hy  spreading  u 
prepanition  of  india-rohl»er  on  muslin,  and  has  tln'  advantage  over  the 
ordinary  resin  ]ilaster  that  it  aclheres  witliont  the  aj*plieatiijn  of  heat. 
It  is  employed  for  the  same  purposes  as  resin  plaster,  Ijut  when  applied 
e^jntinuonsly  to  the  skin  it  is  apt  to  prnduee  a  et*rtain  amonnt  of  irrita- 
tion, ami  for  tfiis  reason,  when  it  is  to  ho  applied  for  some  time,  as  in 
t!ie  easL^  (*f  an  extension  apjmnitus,  it  is  not  so  eondortalde  a  dressing  as 
that  made  from  resin  plaster. 

Imnf/ftwH  PiaM€i\ — ^I'his  plaster,  v  liieh  is  made  hy  spreading  a  8ohi* 
tion  of  isinglass  upon  silk  or  mnslin,  will  he  found  the  most  iisefnl  dress- 
ing in  the  treatment  of  sn|rertieial  womids.  Tt  is  math*  to  adheiv  to  the 
snrtaee  hy  moistening  it,  and  whiai  used  in  the  treatment  of  woiukIs  it 
tihould  he  moistened  with  an  antiseptie  solution  :  it  is  iu  this  way  ren- 
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dered  aseptic,  and  may  be  used  with  safety  in  connection  with  other 
asi»ptic  dressings.  The  best  form  of  this  plaster  is  spread  on  muslin, 
and  when  projKTly  applied  adheres  as  firmly  and  possesses  as  much 
strength  as  the  ordinary  resin  plaster. 

Before  using  any  of  these  plasters,  if  the  part  to  which  they  are  to 
be  applicnl  contains  hairs,  these  should  be  shaved  off,  otherwise  traction 
ujK>n  these,  if  the  plaster  is  used  for  the  puq)ose  of  extension,  or  in  its 
removal,  will  cause  the  patient  discomfort  or  pain. 

Soap  Planter, — This  plaster  for  surgical  purposes  is  prei)ared  by  spread- 
ing empl(Mfnim  saponis  upon  kid  or  chamois.  It  has  little  adhesive  power, 
and  is  used  simply  to  give  supjwrt  to  parts  or  to  protect  salient  portions 
of  the  skeleton  from  pressure.  It  is  found  a  most  useful  dressing  when 
applied  over  the  sacrum  in  cases  of  threatened  bed-sores,  and  may  be 
applie<l  forthe  same  purpose  to  other  parts  of  the  body  where  pressure- 
sores  are  apt  to  occur. 

In  the  treatment  of  joints  a  well-moulded  soapplaster  splint  secured 
by  a  Ixindage  will  often  be  found  a  most  efficient  dressing,  and  in  the 
treatment  of  fractures  the  comfort  of  the  patient  is  often  materially 
increasetl  by  applying  a  piece  of  soap  plaster  over  the  bony  prominences, 
ujKm  which  the  splints,  even  when  well  padded,  are  apt  to  make  an  undue 
amount  of  prt»ssure. 

Strappingr- — The  ai)plication  of  pressure  to  parts  by  means  of  strips 
of  plaster  firmly  applied  is  a  procedure  often  employed  in  surgical 
practice. 

Stripping  the  TeMide, — In  strapping  the  testicle  strips  of  resin 
plaster  are  usually  employeil ;  a  dozen  or  more  strips,  three-quarters 
of  an  inch  in  width  and  twelve  inches  in  length,  will  be  required. 
The  scn)tum  should  be  first  washed  and  shaved,  and  the  surgeon  then 
draws  the  skin  over  the  affected  organ  tense  by  passing  the  thiunb  and 
finger  around  the  scrotum  at  its 
up|HT  jwjrtion,  making  circular  con- 
striction. A  strip  of  plaster  which 
lias  been  heatcKl  is  passtnl  in  a  circu- 
lar manner  around  the  skin  of  the 
scrotum  above  the  organ,  and  is 
tightly  drawn  and  secured ;  this  iso- 
lates the  jKirt  and  ])rcvcnts  the  other 
strips  fn^n  si i PI )inir.     Strii)s  arc  now  ^,,  .^    .   *.  ,  ,>    ... 

',  T  .        *  /  .       1.       t     1.  .  Strapping  tlK' tcsticU' (Smith). 

eniploye<l  m  a  longitudinal  direction, 

the  first  strip  being  fastcne<l  t(»  the  circular  strip  and  carried  over  the 
most  j>n>minent  j>ortion  of  the  testicle  (Fig.  82),  and  is  then  carried 
back  to  the  cin'iilar  strip  and  fastened.  A  nuinl)er  of  these  strips  are 
appliiKl  in  an  iinl)ricate<l  manner  until  the  skin  is  covered  in  (Fig.  ^^2), 
and  the  dressing  is  completed  by  passing  transverse  strips  around  tlu* 
st'n>tum  from  its  lowest  jKirtion  to  the  circular  strip  ;  care  should  be 
taken  to  si»e  that  no  |>ortion  of  the  skin  is  left  uncovercHl. 

Strapping  the  testicle  is  employed  with  advantage  in  the  sul)acute 
stage  of  orchitis  or  epididymitis,  and  is  a  useful  means  of  applying 
pn»s.<ure  to  the  scrotum  after  the  injection  treatment  of  hydrocele.  As 
die  swelling  of  the  testicle  diminishes  the  strips  become  loose  and  the 
parts  n»cjuin»  restrapping. 
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Ftn.  as. 


J 
Ktmiijiiug  the  breunt  (StultU), 


Sfrappinf/  the  BreaM. — In  stmppiiig  the  breast,  strips  of  rosin  plaster, 
two  inches  in  width  and  long  enough  to  |rass  f'nnii  the  opiKisite  shoulder 
under  the  breast  to  the  point  of  start lug,  are  refjuiretl.  In  applying  it 
tlio  end  of  the  strip  is  phieecl  on  the  spine  of  tfie  seapula  on  the  side 

iip|>osite  tl*e  dis<'ased  l>reast,  is  carried  for- 
wii  rd  n  ve  i*  t  J  i  e  s  1  w  u  1  d  e  r  a  i  m  !  o  I  j  I  i  i  pie  I}'  d*  >  w  n- 
ward  un<k'r  tlie  breast  an<l  axilhi,  and  then 
over  tlie  back  to  the  point  of  starting  ;  the 
next  strip  is  applied  in  tlie  same  direi^tion, 
^q\\       overlapping   ahunt    one-t!n*nl    of    the  pix*- 
^^  ^     vious  strip  (Fig,  Hll) ;  thesr*  oblicjue  strips 
are  applied  in  an  irnbrieated  manner  until 
a  sntheient  ninnber  have  Ijeen  nset!  to  cover 
in  the  breast,  or  tlie  tjl>li(|Ue  strips  may  be 
silternated  witli  ciiTnlar  strips  passing  from 
the  sternmn  over  tlie  breast  to  the  spine. 
A  siiJheieut  ninnl)er  of  strips  are  used  to 
cover  the  In-east  and  make  tinii  eoni[»ress]r»n   upon   it. 

Htrappiug  the  breast  in  this  maimer  will  hi'  found  a  satisfactory 
method  of  treatment  in  chronic  inflainmatory  conditions  of  the  breast, 
where  it  is  of  advantage  to  siijipnrt  the  breast  and  make  cfjmpression 
at  the  same  time  ;  it  has  tlie  advantage  over  the  use  of  a  bandage  u* 
suppiat  and  compress  the  breast  in  that  it  does  not  interfere  with  the 
chest  motions  upon  the  opposite  side  of  tlie  ijudy. 

Stvdppitit/  the  {'//rxf.— To  stnip  oiie-ludf  of  the  chest  strips  of  resin 

plaster,  twii  and  a  half  inches  in  widtli  and  lung  emiugh  to  extenil  from 

the  spine  to  the  median  line  of  tlie  stenaum — (eighteen  to  twenty  inches 

in  length — will  be  rcfpiircch     One  extremity  of  u  strip  is  pla<^ed  ujion 

the  spine  opposite  the  lower  }H)rtirjn  of  the  chci^t ; 

^iG.  84.  it  is  then   carried  over  the  chest,  and  its  other 

exti-emity  is  lixctl  njion  the  skin  in  the  median 

•^      ''*^  ~Vi"\       line  of  the  sternnm.    Strips  aiv  next  a i>pli**il  from 

f  k    \^\      below  upward    in  the    siimc   manner,  each   strip 

ovcrlajrping  one-tliird  of  the  |*reeeding  one,  until 

the  axillary  fold  is  readied  (Fig.   84);  a  s^i'cond 

layer  ui'  strips  may  l>e  ap|>lied  civer  tlie  first  if 

atlditional    fixation  is  desired,  or   a  few  oldique 

strips  may  als<»  be   emidoytnL     Adhesive  strips 

applied  in  this  manner  ver>^  materially  limit  the 

gtranping  the  ehe*t.  motioii  of  the  elicst-wall   upon  the  afl'eetcd  side^ 

and  arc  i're<|ucntly  employed  in  tlic  treatment  of 

fraetun^s  and  dislocations  of  the  ril>s,  in  contnsi<ms  of  the  chest,  and  in 

castas   of   plastic   pleurisy    where    the    uioti<jns   of  the   chest-walls   are 

cxti-emely  [niinful  to  the  patient. 

Sfrapput//  of  Uff*ers, — ^To  stnip  idcers  of  the  leg,  strips  of  resin 
plaster,  two  inches  wide  and  long  enough  to  extend  two-tldnls  around 
the  liinb,  an*  ret|nired.  The  idcer  should  be  thoroughly  elcaiiswl  and 
the  skin  snrnaindiug  it  sluaild  lie  well  dried  :  the  first  striji,  l>eing 
iieated^  is  applied  oldicjuely  to  the  Inug  axis  ot"  the  leg  al>out  two  inches 
l>elow  the  ulcer,  and  is  cnirried  twr»-thirils  aroumi  the  limb  ;  another 
strip  18  applied  to  a  coiTesi>ondiug  pc*iut  of  the  skin  on  the  opjwsite 
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side  of  the  limb  and  is  carried  obliquely  over  the  limb,  crossing  the 
first  strip  in  the  median  line,  and  is  carried  two-thirds  of  the  way 
around  the  log;  alternate  strips  are  then  applied  until  the  ulcer  is 
covered  in,  and  the  strips  are  carried  several  inches  above  the  ulcer 
(Fig.   85).      Care  should  be  taken  that  the  strips  are  so  applied  as 

Fio.  85. 


Ptnippiii!?  ulcer  of  \qk  (Llston). 

not  to  meet  or  cover  the  entire  circumference  of  the  limb,  as  by  so 
doing  injuri(»us  circular  compression  may  result.  Chronic  ulcers  upon 
other  portions  of  the  body  may  be  strapped  in  the  same  manner. 

The  strapping  of  leg  ulcers  is  usually  reinforced  by  the  application 
of  a  spiral  reversed  or  spica  bandage  of  the  lower  extremity.  Strap- 
ping of  ulcers  of  the  leg  in  the  manner  described  will  be  found  a  most 
satisfactory  method  of  treating  chronic  ulcers  in  this  location  in  patients 
who  have  to  work  during  the  course  of  treatment :  the  strips  need  only 
Ih?  removed  at  intervals  of  a  week,  and,  if  well  applied,  the  dressing  is 
generally  a  (^mifortable  one  to  the  patient. 

Strapping  of  Joints, — Strips  of  resin  plaster,  two  inches  in  width 
and  long  enough  to  extend  two-thirds  around  the  joint,  are  re([uired. 
The  first  strip  is  applic^l  alx)Ut  two  inches  below  the  joint,  and  strips  are 
then  applied  above  this,  each  strip  covering  in  two-thirds  of  the  pre- 
cinling  one  until  the  joint  is  covered  in  and  the  strips  extend  a  few 
inchi*s  above  the  joint. 

The  ankle-joint  is  strapped  by  taking  strips  of  resin  plaster  one  and 
a  lialf  inches  in  width :  the  first  strip  is  placed  over  the  heel,  and  its 
emls  are  bmught  fonvard  until  they  meet  over  the  dorsum  of  the  foot ; 
a  secf)nd  strip  encircles  the  foot  and  sc^cures  the  ends  of  the  first  strip. 
The  strips  are  alternately  applied,  each  strip  covering  one-half  of  the 
pn*vious  strip  until  the  foot  and  ankle  are  covenKl. 

Strapping  of  joints  will  be  found  a  satisfactory  dressing  in  the  treat- 
ment of  sprains  of  joints  in  their  chronic  state. 

Strapping  of  a  (  ^trhnncle, — To  strap  a  carl)uncle  strips  of  resin  ])laster 
one  to  one  and  a  half  inches  in  width  are  required.     These  strips  are 
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applied  to  the  margin  of  the  swelling,  and  are  laid  on  concentrically 
until  all  except  the  central  portion  are  covered  in ;  if  a  number  of  open- 
ings exist,  the  strips  are  so  placed  as  not  to  cover  these.  Strapping 
applie<l  in  this  manner  in  tiie  treatment  of  carbuncle  is  often  a  com- 
fortal)le  dressing  to  the  patient,  and  at  the  same  time  the  concentric 
pressure  favors  the  extrusion  of  the  sloughs. 

Poultices. — This  form  of  dressing  was  formerly  much  employed  in 
the  treatment  of  local  inflammatory  conditions,  or  in  wounds,  as  a  means 
of  applying  heat  and  moisture  to  the  part  at  the  same  time,  and,  although 
the  use  of  poultices  is  now  very  nuicli  restricted  since  the  introduction 
of  the  antise])tic  method  of  wound-treatment,  there  are  still  conditions 
in  wliich  their  employment  is  hotli  useful  and  judicious. 

Poultices  are  often  employed  with  advantage  in  inflammator}"  aflfec- 
tions  of  the  chest  and  abdominal  orgiuis ;  and  in  inflammatory  affections 
of  the  joints  and  of  bone  their  action,  combined  with  rest,  is  often  most 
sjitisfactory  ;  in  cases  of  giuigrene  their  employment  hastens  the  separa- 
tion of  the  sloughs.  They  constitute  a  form  of  dressing  which  conduces 
much  to  the  comfort  of  the  patient  in  cases  of  deep  suppuration  by  their 
relaxing  effect  u])on  the  tissues,  and  their  previous  use  does  not  prevent 
the  surgeon  from  using  all  antiseptic  precautions  in  the  opening  and 
drainage  of  these  abscesses  and  the  employment  of  antiseptic  dressings 
in  their  subse(iuent  treatment. 

Flaxseed  Poidtiee, — This  poultice  is  prepared  by  adding  a  little 
warm  water  to  ground  flaxseed,  and  then  adding  boiling  water  and 
stirring  it  until  the  resulting  mixture  is  of  the  consistency  of  thick 
mush.  A  ])iece  of  muslin  is  next  taken,  which  is  cut  a  little  larger 
than  the  intended  poultice,  and  this  is  laid  upon  the  surface  of  a  table, 
and  the  poultice  mass  is  spread  evenly  upon  it  from  a  quarter  to  a  half 
inch  in  thickness  with  a  s])atula  or  knife ;  a  margin  of  the  muslin  of 
one  and  a  half  inches  is  left,  which  is  turned  over  after  the  poultice  is 
spread,  and  serves  to  prevent  it  from  escaping  around  the  edges  when 
applied.  The  surface  of  the  ]K)ultice  may  be  evenly  spread  over  with  a 
little  olive  oil  or  may  !)(»  covered  with  a  layer  of  thin  gauze  to  prevent 
the  mass  from  adhering  to  the  skin.  It  is  next  applied  to  the  surfiice 
of  the  skin,  and  is  covered  with  a  piece  of  oiled  silk,  rubber  tissue,  or 
waxed  pa])er,  and  is  held  in  position  by  a  bandage  or  a  binder. 

Bread  Poidtice. — This  poultice  is  pre])ared  from  stale  wheaten  bread, 
the  crusts  being  discarded  and  the  crimil>s  only  being  used ;  this  is 
moistened  with  boiling  water  and  allowed  to  soak  for  a  few  moments, 
when  the  excessive  moisture  is  ]H)ured  off*  and  the  mass  is  spread  upon  a 
piece  of  muslin  or  linen,  as  before  described. 

Starch  Poidtice, — This  ])oultice  is  ])repared  by  mixing  starch  >rith 
c»old  water  until  a  smooth,  creamy  fluid  results ;  boiling  water  is  then 
added,  and  it  is  heated  until  it  l)ecomes  c^lear  and  it  has  about  the  same 
consistency  as  the  starch  used  for  laundry  purposes.  When  sufficiently 
cold  it  is  spread  upon  muslin  and  a])plied  to  the  i)art,  and  covered  ^ritli 
oiled  silk  or  waxed  ])a|x^r.  This  variety  of  j)oultice  is  principally  used 
in  cases  of  disease  of  the  skin,  especially  th<»se  of  the  sctUp  accompanied 
by  the  formation  of  scales  or  crusts,  to  facilitate  their  removal  and  to 
furnish  a  clean  surface  for  the  apj)lication  of  ointments  or  wet  dressings. 

Charcoal  Poidtice. — In   preparing  this   j)oultice  flaxseed  meal  and 
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powdered  charcoal  are  mixed  together,  and  by  adding  boiling  water  a 
poultice  mass  is  produced  which  is  spread  upon  muslin  as  previously 
detailed.  It  is  better  to  use  animal  charcoal  in  making  this  poultice,  as 
it  has  greater  deodorizing  power  than  the  vegetable  charcoal.  This 
poultice  is  used  as  an  application  to  gangrenous  parts,  as  it  possesses 
marked  deodorizing  properties. 

Fet'nienting  Poultice. — This  poultice  may  l>e  prei>ared  by  adding  yeast, 
two  tablespoonfuls,  to  a  mixture  of  flaxseed  with  hot  water,  making  a 
thin  poultice  mass,  and  allowing  it  to  stand  for  a  few  hours  in  a  warm 
place ;  it  rises  and  becomes  light,  and  is  then  spread  upon  muslin  and 
applied  as  required.  A  few  ounces  of  porter  or  a  piece  of  yeast-cake 
may  be  used  as  a  substitute  for  the  yeast  in  preparing  this  poultice ; 
charcoal  may  also  be  added  to  it  to  increase  its  disinfectant  power.  This 
poultice  was  formerly,  and  is  still,  used  as  an  application  to  gangrenous 
parts  to  hasten  their  separation  and  to  diminish  the  odor  arising  from  the 
necrosed  tissues. 

Oakum  Poultice. — This  poultice  is  prepared  by  soaking  a  mass  of 
loosely-picked  oakum  in  hot  water,  wringing  it  out,  and  covering  it 
with  a  layer  of  cheese-cloth  or  antiseptic  gauze.  It  is  next  applied  to 
the  part  and  covered  with  oiled  silk  or  rubber  tissue,  and  held  in  place 
by  a  Ijandage ;  it  has  a  large  capjicity  for  the  absoq)tion  of  discharges. 
It  may  l)e  ^vnlng  out  in  a  warm  bichloride  or  carbolic  solution,  and  tlius 
form  an  antiseptic  poultice. 

Hot  Fomentatioxis. — Hot  fomentations  are  employed  to  keep  up  the 
vitality  of  parts  which  have  been  subjected  to  injur}-,  as  seen  in  severe 
contusions  or  lacerations  resulting  from  railway  or  machinery  accidents ; 
also  to  combat  inflammatory  action.  Flannel  cloths,  several  layers  in 
thickness,  or  surgical  lint,  should  be  soaked  in  water  having  a  tempera- 
ture of  120°  F. ;  tliese  are  wrung  out  and  placed  over  the  part  and  covered 
with  waxed  paper  or  rubber  tissue ;  a  second  cloth  should  l>e  placed  in 
hot  water,  ready  to  apply  as  soon  as  the  first-applied  cloth  begins  to 
c<K)l,  and  so  by  continuously  reapplying  them  the  part  is  kept  constantly 
covereil  by  a  hot  dressing.  The  use  of  these  hot  fomentations  may  in 
many  cases  have  to  l)e  continued  for  hours  before  the  desired  result  is 
obtained.  Hot  compresscn  applie<l  in  this  manner  are  frequently  em- 
ployee! in  treating  inflammatory  conditions  of  the  eye,  and  are  also  of 
the  greatest  service  in  keeping  up  the  vitality  of  parts  which  have  been 
subjecttnl  t4)  severe  injury  interfering  with  their  hlood-supply.  The 
writer  has  fre<[uently  seen  contused  limbs,  which  were  cold  and  seemed 
to  be  doomed  to  gangrene  by  reason  of  their  diminished  blood-supply, 
have  their  temperature  and  circulation  restored  by  the  patient  and  per- 
sistent use  of  this  dressing.  After  the  vitality  of  such  a  part  is  restored 
it  shouhl  \\Q  covered  with  cotton  and  a  flannel  bandage  alid  surrounded 
by  hot-water  bags  or  hot-water  cans. 

Irrigation. — This  may  be  accomplished  by  allowing  the  irrigating 
fluid  to  come  direi'tly  in  contact  with  the  wound  or  inflameil  part,  which 
is  known  as  immediate  irrigation^  or  by  allowing  the  cohl  or  warm  fluid 
to  pjUNS  through  rubber  tubes  which  are  in  contact  with  or  surround  the 
part;  the  latter  method  is  known  as  mediate  irrigation. 

Immediate  Irrigaiion. — In  applying  immediate  irrigation  in  the  treat- 
ment of  wounds  or  in  inflammatory  conditions  a  fuunel-shai)ed  can  with 
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tacle,  so  as  to  prevent  the  wetting  of  the  pcitienfs  bed.  The  ^^'ater 
employ ed  may  be  either  cold  or  warm,  and  this  i.s  deeidetl  hy  the  imlit^a- 
tions  in  special  caj^es,  and  if  it  is  desired  to  make  use  of  tuUirteptiL*  irri- 
gation, the  water  U  iniprei^iiatrd  with  earholie  aeid  or  hieliloride  of  mer- 
cury, a  1  ;  5(MX)  to  1  :  10,0(K)  bii'hloridc  si)liitiun,  or  a  1  :  GO  earliolie  aeid 
solution  is  frequently  em[jk>ycil  with  godd  ri*(^iilts, 

Antii^ptic  irrigation  employed  in  thin  manner  will  bv  funnd  a  most 
useful  methfxl  in  trmting  laceratetl  and  eoiitused  wounds  of  the  extremi- 
ties in  which  the  vitiility  of  the  ti.ssui.'s  ar*'  imi>ainHl,  and  in  8ueh  eases 
warm  water  shonl*!  W^  preferrt'il  to  cold  water,  the  t4'mjK-rature  being 
fmra  KH)^  to  llU^  F.  t^ndt'r  the  ns<*  of  wanu  irrigati<m  it  is  surprising 
to  see  how  tissues  apparently  devitalizetl  regain  their  vitality.  The 
abience  of  tension  from  thenon-intnxinetiou  of  riutuit^^^or  firm  dressings, 
and  the  wannth  and  moisture  ke|)t  con,^taritly  in  contact  with  tfie  wound 
by  this  method  of  treatment,  are  the  irupfirtant  factiirs  in  the  attainment 
of  this  favorable  result. 

Mrifirttr  Irrlf/afion, — In  applying  mediate  irrigation  c(»ld  or  warm 
water  h  |iaissc<1  through  a  rubber  tube  in  contact  witli  the  part.  A 
flexible  tube  of  india-rul)ber  half  an  incli  in  diameter,  with  thin  walls» 
am]  dxteen  or  twentj^  feet  in  length,  is  applied  to  tlie  limb  like  a  spiral 
bandage  or  is  appliefl  in  a  coil  to  the  head,  breasts,  trv  joints,  and  is  held 
in  jilace  by  a  few  turns  of  a  bandage  (Fig.  88).     The  end  of  the  tube 

Fig.  88. 


Mediate  irrignUon  (^march). 

is  attached  to  a  reservoir  filled  with  cold  or  warm  water  above  the  level 
of  the  psitient's  Ixxly,  and  the  water  is  allowed  to  flow  constantly  through 
the  Uiiiv  and  esciipe  into  a  reeeptai-le  arniugcd  to  receive  it. 

Cold-water  Dressings. — TliescMlressing>  are  applied  by  bringing  the 
ooUl  water  either  tlirectly  in  cr>ntact  with  the  part  or  liy  ajjplying  it  by 
means  of  a  rnlil^r  bag  or  bluilder.  Tlie  temperature  of  the  water  may 
be  varied  fmra  c<iol  water  to  that  of  lec-water. 

These  dressings  are  empkiyed  in  local  inflammatory  conditions :  a 
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favorite  method  is  by  means  of  cold  compresses^  which  are  made  of  a  few 
layers  of  surgical  lint  dipped  in  water  of  the  desired  temperature  and 
applied  to  the  part ;  they  are  renewed  as  soon  as  they  become  warm. 
Wnen  it  is  desired  to  have  the  compresses  very  cold,  they  may  be  laid 
upon  a  block  of  ice  or  in  a  basin  of  broken  ice.  To  obtain  the  best  re- 
sults from  their  employment  they  should  be  renewed  at  verj^  short 
intervals. 

Ice-bag. — A  very  convenient  method  of  applying  cold  without  moist- 
ure is  by  the  use  of  the  ice-bag.  This  is  either  a  rubber  bag  or  a  bladder 
which  is  filled  with  broken  ice  and  applied  to  the  part.  In  using  the 
ice-bag  it  is  better  to  cover  the  part  first  with  a  towel  or  a  few  layers  of 
lint  or  muslin,  which  prevents  the  surface  from  becoming  wet  by  absorb- 
ing the  moisture  which  condenses  upon  tlic  surface  of  the  bag  or  bladder, 
and  thus  renders  the  dressing  more  comfortable  to  the  patient.  The  ice- 
bag  is  often  employed  as  an  application  to  the  head  in  inflanmiatory  con- 
ditions of  the  brain  or  membranes,  and  is  also  used  ujjon  the  surface  of 
the  body  to  control  internal  hemorrhage. 

Coi'NTER-IRRITATIOX. 

Counter-irritants  are  substances  employed  to  excite  external  irrita- 
tion, and  the  extent  of  their  action  varies  according  to  the  materials 
used  and  duration  of  its  application  :  suj>ei*ficial  redness  or  complete 
destruction  of  the  vitality  of  the  parts  to  which  they  are  applied  may 
result.  The  use  of  counter-irritants  under  favorable  circumstances  is 
found  to  have  a  decided  effect  in  modifying  morbid  processes,  and  they 
are  widely  employed  as  local  revulsants  in  cases  of  congestion  or  inflam- 
mation, and  in  cases  of  collapse  for  their  stimulating  effect. 

Rubefacients. — These  agents,  by  reason  of  their  irritating  properties 
when  applied  to  the  skin,  produce  intense  redness  and  congestion. 

Hot  Water, — When  it  is  desired  to  make  a  quick  impression  on  the 
skin,  the  application  of  muslin  or  flannel  cloths  wrung  out  in  hot  water 
and  renewed  as  rapidly  as  they  become  cool  will  soon  produce  a  super- 
ficial redness  of  the  integuments. 

Spirits  of  Turpentine, — This  drug,  applied  to  the  skin,  is  a  very 
active  counter-irritant ;  it  may  be  rubbed  upon  the  surface  of  the  skin 
until  redness  results.  When  used  upon  patients  whose  skin  is  very 
delicate,  its  action  may  be  modified  by  mixing  it  with  equal  partvS  of 
olive  oil  before  api>lying  it ;  this  will  be  found  a  useful  precaution  in 
applying  it  as  a  rubefacient  to  the  tender  skins  of  young  children. 
When  redness  of  the  skin  has  resulted  from  the  aj)j)lication,  the  skin 
should  be  wiped  dry  l>y  means  of  a  soft  towel  or  absorbent  cotton  to 
remove  from  the  surface  any  turpentine,  which  by  its  continued  contact 
may  cause  vesication. 

Turpentine  Stupe. — Turpentine  is  often  employed  as  a  rubefacient  by 
sprinkling  spirits  of  turpentine  over  flannel  which  has  been  wrung  out 
of  boiling  water  or  by  dii)ping  hot  flannel  in  warm  si)irits  of  turpentine ; 
prepared  in  either  way,  the  stupe  should  be  s(iueezeil  as  dry  as  possible 
to  remove  the  excess  of  turi)eutine  before  being  applied  to  the  surface  of 
the  body.  A  turpentine  stupe  may  cause  vesication  if  allowed  to  remain 
for  too  long  a  time  in  contact  with  the  skin ;  its  application  for  from  five 
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to  ten  minutes  mil  usually  produce  the  desired  effect;  it  should  be 
removed  after  this  time,  ancl  can  be  reapplied  if  desired.  If  the  i)atient 
complains  of  severe  burning  of  the  skin  after  the  use  of  turpentine,  the 
painful  surface  should  be  freely  smeared  with  vaseline,  which  will  relieve 
this  uncomfortable  symptom. 

Chloroform, — A  few  drops  of  chloroform  applied  to  the  surface  of 
the  body  by  means  of  a  piece  of  lint,  muslin,  or  flannel,  and  covered  by 
oiled  silk  or  rubber  tissue,  will  excite  a  rapid  rubefacient  effect. 

3Iu8tard. — Ground  mustard  or  mustard  flour,  prepared  from  either 
Sinapi^  alba  or  SinapM  ni^ra,  is  one  of  the  most  commonly-used  sub- 
stances to  produce  rubefacient  action.  It  is  generally  employed  in  the 
form  of  the  mn^dard  plaster  or  sinapism,  which  is  j)repared  by  mixing 
equal  parts  of  mustard  flour  with  wheat  flour  or  flaxseed  meal,  and  adding 
enough  warm  water  to  make  a  thick  paste.  This  is  spread  upon  a  piece 
of  old  muslin,  and  the  surface  of  the  paste  should  be  covered  with  some 
thin  material,  such  as  gauze,  to  prevent  the  paste  from  adhering  to  the 
skin.  In  making  a  mustard  plaster  for  application  to  the  tender  skin 
of  a  child  one  jmrt  of  mustard  flour  should  be  mixed  with  three  parts  of 
wheat  flour  or  flaxseed  meal.  A  mustard  plaster  or  sinapism  may  be 
allowed  to  remain  in  contact  with  the  skin  for  a  period  varying  from 
fifteen  to  twenty  minutes,  the  time  being  governed  by  the  sensations  of 
the  patient ;  if  it  is  allowed  to  remain  longer,  it  may  cause  vesication, 
which  is  to  he  avoided,  as  ulcers  produced  by  mustard  are  very  painful 
and  extremely  slow  in  healing.  After  removing  a  sinapism  the  irritated 
surface  of  the  skin  should  be  dressed  with  a  piece  of  muslin  or  lint 
spread  with  vaseline,  boric  acid,  or  oxide-of-zinc  ointment. 

Mustard  Footbath. — To  excite  a  rapid  rubefacient  action  a  mustard 
foot-bath  is  often  employed  :  it  is  prepared  by  adding  four  tablespoonfuls 
of  mustard  flour  to  a  bucket  or  foot-tub  of  water  at  a  temperature  of 
100°  to  110°  F. ;  in  this  the  patient  is  allowed  to  soak  his  feet  for  a  few 
minutes. 

Mustard  Papers. — Charta  Sinapis,  which  can  be  obtained  in  the  shops 
ready  for  use,  are  a  convenient  means  of  obtaining  the  rubefacient  action 
of  niustar<l.  They  are  dipped  in  warm  water,  and,  as  they  are  generally 
very  strong,  it  is  well  to  place  a  piece  of  muslin  between  the  ))la.ster  and 
the  skin  before  applying  it  to  the  surface. 

Capsicum  or  Cayenne  pepper  is  also  employed  as  a  rulx^facient,  hut  it 
is  generally  used  in  conjunction  with  spices,  fonuino;  the  well-known 
spice  plaMery  which  is  prei)ared  by  taking  ecjual  j)arts  of  ground  ginger, 
cloves,  cinmimon,  and  allsj)ice,  and  adding  to  them  one-fourth  j)art  of 
Cayenne  |K»pj>er;  these  are  thoroughly  mixed  and  enclosed  in  a  flannel 
bag,  an<l  evenly  distributed ;  a  few  stitches  should  be  passed  through  the 
bjig  at  different  points  to  prevent  the  powder  from  shifting  its  position  ; 
befort*  applying  it  one  side  of  the  bag  shoidd  be  wet  with  warm  whiskey 
or  alcohol.  (  \ipsicine  plasters  are  also  employed  to  ohtiiin  t\w  rubefacient 
effect  of  Cayenne  pepper. 

Afpia  ammonice  may  also  be  employed  for  its  nibefaeient  action.  A 
piece  of  lint  saturate<l  with  the  stronger  water  of  ammonia,  placed  upon 
the  skin  and  covered  with  waxed  paper,  and  allowed  to  remain  for  one 
or  two  minutes,  will  produce  a  marked  rubefacient  effect. 

Paquelin^s  Cautery. — By  rapidly  stroking  the  surface  of  the  skin  with 
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the  point  or  button  of  Paquelin's  cautery  at  a  black  heat  a  marked 
counter-irritant  action  may  be  produced. 

Caution  should  be  exercised  in  applying  counter-irritation  to  patients 
who  are  comatose  or  under  the  influence  of  a  narcotic,  for  here  the  sensa- 
tions of  the  patient  cannot  be  used  as  a  guide  to  their  removal,  and  the 
too  long-continued  application  when  the  vitality  of  the  patient  is  impaired 
may  result  in  serious  consequences. 

Vesicants. — When  it  is  desirable  to  make  a  more  jKjrmanent  counter- 
irritant  effect  than  that  produced  by  rubefacients,  substances  are  employed 
which  by  their  action  on  the  skin  cause  an  effusion  of  serum,  or  of  serum 
and  lymph,  beneath  the  cuticle,  thus  giving  rise  to  vesicles  or  blisters ; 
they  are  known  as  vesicants. 

The  substance  most  conmionly  employed  to  produce  vesication  is 
canthariH,  or  Spanish  Jiij,  and  the  preparation  commonly  used  is  Cerahtm 
CantharidiHj  which  is  used  in  the  form  of  the  fly  blister.  This  is  prepared 
by  spreading  the  cerate  upon  adhesive  plaster,  leaving  a  margin  half  an 
inch  in  width,  which  adheres  to  the  skin  and  holds  the  plaster  in  posi- 
tion. The  time  usually  required  for  a  fly  blister  to  produce  vesication 
is  from  four  to  six  hours  ;  it  should  then  be  removed  and  the  surface 
should  l)e  covered  with  a  flaxseed-meal  poultice  or  with  a  warm-water 
dressing.  When  the  blister  or  vesicle  is  well  develoi)ed,  it  may  he 
punctured  at  its  most  do))endent  part  to  allow  the  serum  to  escape,  and 
it  should  be  dressed  with  vaseline  or  boric  ointment.  If  for  any  reason 
it  is  desired  to  keep  up  continued  irritation  after  allowing  the  senmi  to 
escape,  the  cuticle  should  be  cut  away  and  the  raw  surface  should  be 
dressed  with  some  stimulating  material,  such  as  the  compound  resin 
cerate. 

Canfharida/  voUodwn  may  also  be  employed  to  produce  vesication; 
it  is  applied  l)V  painting  several  layers  ujK)n  the  skin  with  a  brush  over 
the  part  upon  which  the  l)lister  is  to  be  produced.  It  is  a  convenient 
preparation  to  use  when  the  patient  would  disturb  the  ordinarj'  blister, 
as  in  tlie  case  of  a  child  or  an  insjuie  patient,  or  where  the  surface  is  so 
irregular  that  the  ordinary  blister  cannot  be  well  applied.  The  after- 
treatment  of  blisters  produced  by  the  use  of  the  colUxlion  is  similar  to 
that  previously  described. 

In  the  treatment  of  chronic  inflammation  it  is  often  better  to  employ 
a  number  of  small  blisters  at  intervals  than  one  large  blister  producing 
an  extensive  vesication  of  the  surface.  Care  should  be  observed  in  using 
blisters  upon  the  tender  skins  of  children  ;  if  employe<l,  they  should  be 
allowed  to  remain  in  contact  with  the  skin  for  a  short  time  only.  They 
are  contraindicated  in  patients  whose  vitality  is  de))ressed  by  adynamic 
diseases  and  in  aged  persons. 

A  complication  which  sometimes  arises  from  the  use  of  cantharidal 
preparations  is  x/zYn/r/z/vv/,  which  is  shown  by  frequent  and  painful  micturi- 
tion, the  urine  often  containing  blood.  This  accident  should  be  treated  by 
the  use  of  oj)iiini  and  belladonna  by  siipi>ositorv,  demulcent  drinks,  and 
warm  sitz-baths,  and  by  leeches  to  the  perineum  if  the  symptoms  are 
very  severe. 

To  avoid  the  development  of  strangury  small  blisters  should  be 
employed,  they  should  not  be  allowed  to  remain  too  long  in  contact 
with  the  surface,  and  cantharidal  prei>arations  should  not  be  employed 
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in  cases  where  renal  or  vesical  irritation  has  existed  or  is  present. 
Strangury  may  be  also  avoided  by  incorporating  opium  and  camphor 
with  the  cantharidal  cerate. 

Aqaa  ammonice  fortiar  and  chloroform  may  be  employed  to  produce 
rapid  vesication,  a  few  drops  being  placed  upon  the  surface  of  the  body 
and  covered  by  an  inverted  watch-glass  for  a  few  minutes,  or  lint  satu- 
rated with  aqua  ammonia  or  chloroform  may  be  placed  uj>on  the  skin 
and  covered  with  waxed  paper  or  oiled  silk.  Either  of  these  agents 
applied  in  this  manner  and  allowed  to  remain  in  contact  with  the  skin 
for  fifteen  minutes  will  produce  marked  vesication.  The  blisters  result- 
ing from  these  agents  are  painful,  and  they  are  only  to  be  useil  where 
rapid  result  is  desired. 

Nitnvte  of  silver,  in  a  strong  solution  or  in  the  form  of  the  solid  stick, 
may  be  applied  to  the  surface  of  the  skin  to  produce  a  counter-irritant 
eflect.  Nitrate  of  silver,  applied  by  drawing  the  moist  stick  acToss  the 
skin  of  the  scrotum  at  a  number  of  points,  was  formerly  a  popular  treat- 
ment for  acute  epididymitis. 

Acupuncture. — In  this  method  of  counter-irritation  needles  are 
thrust  deeply  into  the  subcutaneous  tissues.  The  needles  employed 
for  this  purpose  should  be  of  steel,  from  two  to  four 
inches  in  length,  strong,  highly  jK)lishcd,  and  sharj)- 
pointed,  and  should  have  round  metallic  heads  or  be 
fixed  in  handles  (Fig.  89).  They  should  be  rendered 
perfectly  aseptic  by  being  allowed  to  remain  for  a  few 
minutes  in  boiling  water  or  in  a  carbolized  solution.  In 
jjerfonning  the  operation  of  acupuncture  localities  con- 
taining important  organs,  large  blood-vessels,  nerves, 
the  joints,  and  viscera  should  be  avoided.  When  intro- 
duceil,  the  needles  should  be  passed  through  the  skin 
with  a  rotary  motion,  the  skin  being  rendered  tense  be- 
tween the  thumb  and  fingers,  and  thrust  into  the  deej)- 
seated  structures.  They  are  allowed  to  remain  in  posi- 
tion for  a  few  minutes,  and  are  then  witluli^awn,  the 
skin  lK»ing  supported  by  the  thumb  and  fingers.  A(Mi- 
punctnre  has  been  found  of  service  in  deep-seated  neur- 
algias, obstinate  rheumatic  affections,  and  sciatica. 

Issues. — Issues  are  ulcers  made  intentionally  by  the 
application  of  caustics,  the  moxa,  or  the  knife.  Thev 
are  not  much  enii)loye(l  at  the  present  time,  but  were 
formerly  a  popular  means  of  causing  long-continued  counter-irritation. 
In  making  an  issue  a  region  was  selected  where  the  subcutaneous  cellular 
tissue  was  abundant  and  whic^h  was  free  from  large  blood-vessels  and 
nerves,  and  not  near  the  Joints.  The  plan  usually  adopted  was  to  apply 
over  the  surfiice  of  the  skin  a  j)iece  of  adhesive  plaster  perforated  in  the 
centre.  A  small  piece  of  caustic  }X)tash  or  Vienna  caustic,  mixed  with 
water  to  make  it  a  paste,  was  })laced  in  the  hole  in  the  adhesive  j)laster 
and  held  in  position  by  a  strip  of  adhesive  plaster.  In  one  or  two  hours 
the  plaster  should  l>e  removed,  and  the  parts  should  be  washed  with 
dilute  acid  to  prevent  further  action  of  the  caustic;  a  poultice  of  flax- 
seed should  next  l)e  applied  to  hasten  the  sc^panition  of  the  slough.  The 
ulcer  remaining  after  the  removal  of  the  slough  was  kept  from  healing 
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by  introducing  into  it  a  small  wooden  ball   known  as  an  issue  pea^ 
or  a  glass  bead  or  pebble,  held  in  place  by  a  compress  and 
^       adhesive  strip. 

^  The  knife  was  also  employed  to  establish  an  issue,  a  cru- 

cial incision  being  made  between  the  skin  and  cellular  tis- 
sues into  the  deep  tissues ;  the  objection  to  the  use  of  the 
knife  in  forming  an  issue  was  the  difficulty  in  preventing 
the  wound  from   healing. 

The  moxa  was  formerly  used  to  make  an  issue  :  it  consisted 
of  a  small  mass  of  some  combustible  material,  such  as  punk, 
cotton,  or  lint,  rolled  into  pyramidal  shape,  which  was  placed 
upon  the  surface  of  the  body  and  ignited  so  as  to  produce  an 
eschar  uiK)n  the  skin.  To  facilitate  the  application  of  the 
moxa  an  instrument  cxilled  the  porte-moxa  was  employed 
(Fig.  90).  The  treatment  of  the  eschar  resulting  from  the 
moxa  is  the  st\me  as  that  resulting  from  the  use  of  cjuistic 
potash. 

The  Seton. — A  scton  is  a  subcutaneous  sinus  or  an  issue  with  two 
openings  upon  the   surface,  which   is   prevented  from  healing  by  the 
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introduction  of  a  foreign  body.  It  is  establishe<l  by  introducing  a  few 
strands  of  silk,  a  narrow  strip  of  linen,  or  a  rubber  ligature  by  means 
of  a  seton  needle  (Fig.  91).      The  scton  needle  should  be  passed  deeply 
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into  the  .superficial  fascia,  care  being  taken  to  avoid  important  veins  an<l 
nerves. 

A  .seton  may  al.«)  be  established  by  pinching  up  a  fold  of  skin  and 
transfixing  its  base  with  a  narrow,  .sharp-pointe<l  bistourj'  (Fig.  92), 
and  passing  through  the  wound  thus  made  an  eyed  probe  armed  with  a 
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few  jxtrands  of  silk,  a  atrip  of  muslin,  or  an  elastic  ligature ;  the  probe 
is  then  removed  and  the  ends  are  loosely  tied  together.  At  each  change 
of  the  dressing  the  strip  or  seton  should  be  maofe  to  change  its  position 
by  drawing  it  forward  or  backward,  and  it  may  be  smeare<l  witn  some 
stimulating  ointment,  which  can  thus  he  brought  in  contact  with  the 
granulating  sur&ce  of  the  sinus. 

Actual  Cautery. — This  method  of  counter-irritation  is  accomplished 
by  bringing  in  contact  \nth.  the  skin  some  metallic  substance  brought  to 
a'nxl  heat.  This  constitutes  one  of  the  most  powerful  means  of  coun- 
ter-irritation and  revulsion  ;  it  is  rapid  in  its  action,  and  is  not  more 
painful  than  some  of  the  slower  methods.  The  cauteries  generally  em- 
ployed are  made  of  iron,  fixed  in  handles  of  wood  or  other  non-conduct- 
m^  material,  and  have  their  extremities  fashioned  in  a  variety  of  shapes 
(Fig.  \Kl).     The  cauterj'-irons  are  heated  by  placing  their  extremities 
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in  an  ordinary-  fire  or  by  holding  them  in  the  flame  of  a  spirit-lamp 
until  they  are  ht»ated  to  the  desired  point,  either  to  a  bright  or  dull-red 
hcjit.  They  are  th<»n  apnlied  to  the  surface  of  the  skin  at  one  i)oint,  or 
drawn  over  the  skin  in  lines  either  parallel  to  or  crossing  one  another. 
Thf  int«'nse  burning  which  follows  the  use  of  the  cautery  may  be  allayed 
by  pla<ing  u|)on  the  rautery-niarks  compresses  wrung  out  in  ice-water  or 
.saturattsl  with  (Mjual  jwrts  (^f  lime-water  and  sweet  oil. 

Whrn  the  onlinary  cauterv-irons  are  not  at  hand,  a  steel  knitting- 
ni'e<lle  or  iron  |K>ker  heattnl  in  the  flame  of  a  spirit-laiuj)  or  in  a  fire  may 
bf  cniploytMl  with  e<|ually  sjitisfaetorv  results.  Wlicre  the  cautery-iron 
i>  held  in  contact  with  the  surface  for  some  time  to  make  a  deep  burn, 
till*  iKiin  of  its  application  may  be  allayed  by  pla('iii<r  a  mixture  of  salt 
and  cracke<l  iiv  u|Mm  the  sj>ot  to  be  cauterized  for  a  few  minutes  imme- 
<liat4-ly  l)efon»  its  appli<-ation.  Tlu*  cautery-iron  should  not  be  placcnl  over 
the  >kin  covering  sidient  parts  of  the  skeleton  or  over  im|)ortant  orgjins. 

Actual  rautery,  in  addition  to  its  use  in  producing  counter-irritation 
and  n*vulsion,  is  often  employe<l  to  control  hemorrhage?  and  to  destrov 
morbid  grf>wths. 

Paquelin's  Thermo-cautery. — The  apjiaratus  of  Pa<|uelin  ccnisti- 
tutcs  a  ver\-  convenient  and  efficient  means  of  using  a  thermo-cautery  : 
it  utiliz4's  the  property  of  lieat<Ml  platinum-sponge  to  become  incandes- 
Jt-nt  wlien  expostHi  to  the  action  of  the  vapor  of  benzole  or  rhigolene 
(Fig.  IM).  The  c:uiter\'  is  prejwired  for  use  by  attaching  the  gum  tube 
to  the  receiver  containing  benzole,  and  heating  the  platinum  knife  or 
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button,  which  is  attachcnl  to  the  benzole  receiver  by  a  rubber  tube,  in 
the  flame  of  an  akolml  hiiui»  for  a  lew  minutes,  auci  then  [nis^iu^  the 
vajxtr  of  benzole  throngli    llie    |>latiuiim-sj>omre^  which  is  endured  in 
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Pftqiit'lln's  caultry. 

the  ktiifo  or  buttuu,  by  enuipressing  tlie  nibl>er  bulb,  Tlie  cauterv  ]>oints 
may  be  liruu^ht  tit  her  U*  a  lii^b  decree  of  beat,  or  uuly  to  a  dull-red 
lieat.  This  fnnjj  of  eautery  may  be  enijih^yinl  fur  the  t^nue  pnrposies  ii^ 
that  nreviouBly  mentioned  ;  its  ^reat  advantage  e<»n,sists  in  the  east*  witli 
wliieh  it  can  lie  prc'|>arMl  ibr  nsu.  In  this  form  of  eantery  the  knife, 
heattd  to  a  ilnll-n'<l  heat,  will  be  ibun<l  of  great  srrvire  in  r»p<'raling 
upon  vaseuhir  tnnmrs,  wtiere  thv  iisi*  of  an  ordinary  knife  won  hi  be 
aeeompanied  by  profn.H"  or  ovi*n  dantferous  hc^morrhiitre.  Wounds  UKide 
bv  tlie  aetnal  eaut<*rv^  an^  aseptie  wounds,  and  when  dusted  witli  it»doforni 
wnll  usually  heal  promptly  under  the  s(*a!)  without  snp|>urati(ai. 

BlJM>liLETTJN(l. 

Rloodh'ttintr  is  n^^^irtwl  to  to  obtain  liotb  the  hiitd  and  ir^'uei-jd  etieets 
following  tin' witlidrawal  of  blcMMl  from  the  einiilation.  I^ond  depletion 
is  aet'omplislted  l>y means  of  some  oneof  t!ir  following  proceed u res  :  sear- 
itieation,  punc*turatiou,  eupping^  and  h^e'chiug,  find  genend  depletion  is 
effeeted  liy  nutans  id"  venrseetiou  or  arteriotoaiy, 

Scariflcation. — Hcaritieation  is  areomplished  by  making  small  and 
not  too  dee]>  incisions  into  an  inHanied  or  eongested  jwirt  Avith  a  sliaq*- 
|ii>inted  bistrjury  ;  the  lueisions  shtndd  be  in  yiarallel  lines  and  should  In? 
made  to  i"oriM's]»ond  to  the  long  axis  of  tlie  piu-t,  and  eare  slionld  be  taken 
in  making  them  to  avoid  wounding  superlieial  nerves  and  veins.  In* 
eisions  thus  nuide  relieve  ten.siim  by  allowing  1>1oihI  an*l  serum  to  esi'ape 
from  the  engorged  eapilhiries  of  the  inJiltnited  tissue  of  the  part.  Warm 
fomentations  apjilic^l  over  the  ineisions  will  ineivase  and  keep  up  the 
flow  of  blood  and  serum.     Searitieatiou  is  eniphiyed  with  advantage  in 
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imatiiry  conditions  of  the  skin  and  subciitane^xis  cellular  tissue,  and 
ill  aeuto  inflamniMtorv  svvelliuir  or  oHlema  of  the  nuMNnis  nienibrauc^ — for 
instance^  of  the  eoujunt'tivix ;  and  in  aeute  iuHaniniiition  *)f  the  tousiIs> 
tongue,  and  ej>igIotti!5  it  h  an  e?*peeial!y  vahiable  prueetlure. 

Deep  Incisions. — A  moilifieiition  of  sraritieatii^n  kuijwn  as  deep  //t- 
ei^tthns  im  pmeti!^  by  making  dcMt^p  incisions  into  the  inflanicHl  or  iuJil- 
^Iratt^l  ti*»sne,s  eare  being  taken  to  avoid  the  wotuiding  of  iiii|jortant  vessels 
nd  ner\*es.  Thi?i  |inM'e<hn*e  is  practised  in  urinary  iotiltratiou  to  estab- 
lir^li  dniinage  and  relieve  the  tissues  of  the  euntained  iirine  and  to  prevent 
shuigfiing;  in  threatene<!  gangrene  and  [»hlegmouous  erysijR'kis  the  ^une 
priKM'ilnre  L^adopttHl  to  i^lieve  tension  by  pennittiugtheeseajKMif  lilomiantl 
i<4*runi,  and  its  employment  is  often  followed  l>y  nicest  .siitistaetory  results, 
Ptincturation. — Punetunition   wmsists  in   making  puurtures,  whieh 

rbould  not  extend  <leeper  than  the  sulxnitauettus  tissue,  into  intlaiiied 
tissne.4  with  the  pant  of  a  sharp-pr^iuted  l)istourv  :  it  is  au  oj>ei*atiuu 
trniUr  in  eharaeter  to  that  just  deseriUecl,  its  objcM^t  l>t"ing  to  relieve  ten- 
rion  and  bring  about  depletitm.  It  is  eniph>yed  in  caavs  similar  to  those 
in  whieh  NcarifiejUion  is  tudieaited,  and  is  res<»rted  to  in  cases  of  diffuse 
arw»Iar  inflammation  nr  erysijR'las. 

Cupping', — (\i Plying  is  a  eunvenient  niethcxl  of  aeeompHshiug  lot^al 
*^  »   by  inviting  tlir  1>1o<m1   tVi>m  tin:  dee|K'r  parts  to  the  surf  nee  of 

t  (lipping  is  aecom[ilished  Ijy  tlie  use  of  tnt  or  t!nf  eu])>.   When 

dr>'  cum  nre  useij,  no  blood  is  abstracted  and  the  derivative  artiim  only 
is  t»btmniHl ;  when  wet  eups  are  employed,  there  is  an  actual  ahstnietiou 
of  blcKwl  or  Imuil  depletion,  as  well  as  the  derivative  action, 

fh\if  Cttppitif/. — Pry  cupping  as  ordinarily  applitd  *'onsists  in  the  use 
of  ^^mall  eu|>-sha[>e<l  glasvses  which  have  a  valve  and  sto]vc*n'k  at  their 
»qimniit  :  these  an*  |>laceil  u|xai  the  skin  and  an  air-pnnip  is  attached, 
and  us  the  air  is  exhaiisteil  in  the  eup  the  congested  integimient  is  seen 
Ui  bnli^  int4»  the  eiivity  of  the  cup  (Fig.  95).  When  the  exhaustion 
ciiuiplete  the  sto|»cock  is  tnrnt^l  and  the  air-pump  is 
i-iUMVcii,  the  cup  l>t»iug  allowed  to  remain  in  position 
for  a  few  miuutes,  ami  it  is  then  removed  by  turning  the 
-t*»rN-«x*k  and  allowing    the  air  again    to  enter   tlic    eup. 

Eroeethire  ig  reiK-ated  until  a  sufficient  number  of 
ave  lieen  applied. 

In  casi-'s  of  emergency,  when  the  ordinary  enjiping- 
irnl  air-pump  cannot  be  t^btaintnl,  a  very  satisfae- 
'  -  ■  -titute  may  l^e  i>btaine<l   by  taking  au  4irdinaiy 

pWs  and  bnniing  in  it  a  little  roll  *if  paper  or  a  small 
|ittx!!e  uf  lint  or  paper  wi^t  with  alccrlail,  and  Ix'ftn'e  the 
ftincie  iii  ttxtiuguish<Hl  nipidly  inverting  it  ui>on  the  skin, 
or  the  air  may  lie  cxhausttHl  by  the  introduction  into  the 
ra|K  fi»r  a  moment  or  two,  of  the  flann-  of  a  spirit-lanip. 
Applietl  in  tliis  manner,  (Mips  will  draw  as  well  as  wlien 
the  im»n?  tMiruplif^ted  ajuwxratus  is  u.sed,  and  when  they 
ane  renwjvoil  it  i*^  oidy  neccj^sairy  to  press  the  finger  on  the 
•kin  close  t*i  the  edge  of  the  cup  imtil  air  enteiv,  when  it 
mil  fall  off. 

.\  '  '  1 1  dry  cups  do  not  remove  bIiH>d,  there  is  often 
«a  €--  lihxKJ  from  the  capillaries  into  the  skin  and  cellular  tissue, 
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as  is  evidenced  by  the  ecchymosis  which  frequently  remains  at  the  seat 
of  the  cup-marks  for  some  days.  Dry  cups,  as  previously  stated,  are 
employed  for  their  derivative  action  in  cases  in  which  depletion  is  not 
indicated, 

Wet  Cupping. — Wet  cups  are  resorted  to  when  the  abstraction  of  the 
blood  as  well  as  the  derivative  action  is  desired,  and  here  it  is  necessary 
to  have  a  scarificator  as  well  as  the  cups  and  air-pump. 

Before  applying  wet  cups  the  skin  should  be  carefully  washed  with  a 

carbolic  solution,  and  the  scarificator  (Fig.  96)  should  also  be  dipped  in 

the  same  solution.     A  cup  is  first  applied  to  pro- 

FiG.  96.  duce  superficial  congestion  of  the  skin ;   this  is 

removed  and  the  scarificator  is  applied,  and  the 

skin  is  cut  by  springing  the  blades,  and  the  cups 

are  immediately  applied  and  exhausted  ;  and  they 

are  kept  in  place  as  long  as  blood  continues  to  flow. 

When  the  vacuum  is  exliausted  and  blood  ceases 

to  flow,  they  should  be  removed  and  emptied,  and 

cjui  be  reapplied  if  it  is  desirable  to  remove  more 

_     vjE:y^rji^,eH^    blood.     A  sharp-pointed  bistoury  which  has  been 

>:i^^^il^^    sterilized  may  be  employed  to  make  a  few  incisions 

Scarificator.  J^^to  the  skin  instead  of  the  scarificator,  and  the 

improvised  cups  may  be  employed  if  the  ordinary 

cupping  apparatus  cannot  be  obtained.     After  the  removal  of  wet  cups 

the  skin  should  be  washed  carefully  with  bichloride  or  carbolic  solution, 

and  an  antiseptic  dressing  should  be  applied  and  held  in  place  by  a  roller 

bandage. 

Leechingr. — Two  varieties  of  leeches  are  used  in  the  abstraction  of 
blood  by  leeching — the  American  leech,  which  draws  about  a  teaspoonful 
of  blood,  and  the  Swedish  leech,  which  draws  three  or  four  teaspoonfuls. 
Before  applying  loeches  the  skin  should  be  c^arefully  washed,  and  the 
leech  should  be  placed  upon  the  part  from  which  the  blood  is  to  be  drawn, 
and  confined  to  this  place  by  inverting  a  tumbler  or  glass  jar  over  him  ; 
if  he  does  not  bite  or  tak(»  hold,  a  little  milk  or  blood  should  be  smearecl 
upon  the  surfiice,  which  will  generally  secure  the  desired  result.  As  soon 
as  i\w  leech  has  ceased  to  draw  blood  he  is  apt  to  let  go  his  hold  and  fall 
off;  if,  however,  it  is  desired  to  remove  leeches,  they  may  be  made  to  let 
go  their  hold  by  sprinkling  them  with  a  little  salt.  After  the  removal 
of  leeches,  bleeding  fnnn  the  l)it<'s  may  be  encouraged  by  the  application 
of  warm  fomentations.  Leecli-l)it(\s  should  be  washed  with  a  bichloride 
or  carbolic  solution,  and  a  compress  of  bichloride  or  iodoform  gauze 
should  be  placed  over  them  and  secured  l)v  a  bandage.  It  occasionally 
happens  that  free  bleeding  continues  from  the  leech-bite  after  the  removal 
of  the  leech  ;  in  this  event,  if  a  compress  do(»s  not  control  the  hemor- 
rhage, the  bleeding  points  should  be  touched  with  a  stick  of  nitrate  of 
silver  or  with  the  point  of  a  steel  knitting-needle  heated  to  a  dull-red 
heat;  and  if  this  fails  to  control  the  bleeding  a  delicate  hare-lip  pin 
should  be  passed  through  the  skin  under  the  bite,  and  a  twisted  suture 
should  be  thrown  around  this ;  the  wound  should  then  he  washed  and 
dress(Hl  as  previously  d(»s(Tibc(l. 

In  applying  leeches  in  or  near  mucous  cavities  care  should  be  taken 
to  see  that  they  do  not  escai)e  into  the  cavities  and  pass  out  of  reach. 
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Leeehe«i  ^hfiuld  not  he  employed  directly  over  in  flamed  tissues,  but 
i^houUl  be  applied  to  the  {Kirts  ??urroanding  tlieni ;  tbey  t^htmkl  ^  ^^ 
not  \ye  allowed  to  take  fiold  directly  over  a  suiH^rlieial 
artery,  vein,  or  ner%'e ;  and  slioid*!  never  be  upi^lied  to 
a  part  where  there  is  delicate  t^kin  iiiid  a  large  aiunmit 
of  loose  cellular  tissue,  as  in  the  eyelid  or  serotum,  as 
uit^ghtly  ecchymosei^  will  result  whieh  will  persist  for 
fioine  time.  Leeelies  should  not  be  used  a  sec*imd  time. 
Mfrhanient  LeerJu — A  meehiinieal  leeeh  eonsi^^ts  of 
a  ^■3iriii<*Jitor,  eup,  and  exhausting  {^yringe  or  air-pump 
(Fig.  97).  In  using  this  apparatus,  after  tlie  searitimtor 
hits  Uh^h  used  the  piston  ot  tlie  exhausting  instrument 
shouhl  be  drawn  out  >«lowly,  which  secures  a  l>etter  flow 
of  bliHKl  than  if  a  sudden  vacuum  is  mafle. 
*  The  meehanind  leech  may  Ir'  employed  when  the 
natural  let»<*h  ttumot  be  obtained,  but  [Kjssesst^s  no  a<lviui- 
tagt?  over  the  -latter,  and  is  apt  to  get  out  of  order  if  not 
in  fHjnstant  use. 

Venesection* — Veneseetion  consists  in  the  division  or 
op«?ning  of  a  vein*  and  is  the  ivrdinary  openitiou  l»y 
whieh  gencRil  depletion  or  l*lee<ling  is  aeeoniplished. 
Veni*3!^*<'li<tn  at  HtP  Irt^nd  of  the  elbow  is  the  oi>eration 
whieh  is  n*nv  usually  resorted  to  for  general  bloodletting; 
thi*  vein  seltH^teil  is  the  mefiian  cephalh\  whieli  is  farther  fr«im  the  line 
of  the  brachial  artery  than  the  metlian  Imsilic  vein  (Fig,  98). 
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Venesection  (H^alh). 

To  perform  venesection  the  snrgt^m  re*iuires  a  bistoury  or  lancet — 

the  spring  laneet  waj^  fiinuerly  much  u.srd,  but  it  is  not  employed  at  the 

pfr*=t*ut  time — sevend  bandages,  a  small  antiseptic  dressing,  and  a  l>asin 

to  re^Tive  the  blmMl.     The  patient's  anu  shoidd  be  carefully  cleansetl, 

wa4H^l  with  a  l.>iehloride  solution,  and  a  few  turns  of  a  ndler  bandage 

abifuld   Ih*  placed  around  the  middle  of  the  arm,  being  applied  tightly 

difliiitfh  to  olisfrurt  the*  venous  (Mreulation  and  make  the  veins  below  bc- 

-ftduent,  but  not  to  obstruct  the  arterial  circulation.     The  patient 

\x\\v  time  should  be  iustructnl  to  grasj)  a  stick  or  a  roller  hKUidiige 

and  work  his  tingtT  u\Hn\  it.     The  surgeon  should  next  assure  himself 

lluU  there  is  no  abnc»rmal  artery'  beneath  the  skin,  and  having  selected  the 

V«ill.  the  median  cephalic  by  prefen*nce,  he  steatlies  the  vein  with  his 

<s  the  (Toint  of  the  bintoury  or  laneet  beneath  and  cuts 

d,    making   a  free   skin    opening.     The    IdiKid    usually 
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escapes  freely,  and  the  amount  withdrawn  is  regulated  by  the  condition 
of  the  pulse  and  apjiearance  of  the  patient.  For  this  reason  it  is  better 
to  have  the  patient  sitting  up  or  semi-reclining  when  venesection  is  per- 
formed, as  the  surgeon  can  judge  better  as  to  the  constitutional  effects 
of  the  loss  of  blood  while  the  i^tient  is  in  this  position.  When  a  suf- 
ficient quantity  of  blood  has  been  removal,  the  thumb  is  placed  over 
the  wounded  vein  and  the  bandage  is  removed  from  the  arm  above. 
The  wound  is  next  washed  Avith  a  bichloride  solution,  and  a  compress 
of  antiseptic  gauze  is  applied  over  it  and  held  in  position  by  a  bandage, 
which  should  be  so  applied  as  to  envelop  the  arm  from  the  fingers  to 
the  axilla.  The  dressing  need  not  be  disturbed  for  five  or  six  days,  at 
which  time  the  wound  is  usually  found  to  be  healed. 

The  brachial  artery  has  been  wounded  in  performing  venesection  at 
the  bend  of  the  elbow,  but  if  care  is  taken  this  accident  should  not 
occur. 

Venesection  has  boon  practised  on  the  external  jugular  vein  when, 
from  the  excess  of  fat  or  in  the  case  of  children,  the  veins  at  the  bend 
of  the  elbow  cannot  be  easily  found.  The  vein  is  rendered  prominent 
by  placing  the  thumb  or  a  pad  over  the  vein  at  the  outer  edge  of  the 
stenio-cleido-mastoid  muscle  just  above  the  clavicle.  The  vein  is  next 
opened  over  this  nuiscle  by  an  incision  parallel  to  its  fibres.  After 
a  sufficient  (juantity  of  blood  has  escaped  the  wound  is  washed  with 
an  antiseptic  solution,  and  closed  by  a  compress  of  antiseptic  gauze  held 
in  position  by  a  bandage  carried  around  the  neck. 

The  internal  mphena  vein  has  also  been  selected  for  venesection,  and 
here  care  should  be  taken  not  to  wound  the  accompanying  nerve,  which 
lies  directly  behind  the  vein. 

Arteriotomy. — This  operation  is  now  scarcely  ever  performed,  but 
if  done  the  vessel  generally  selected  is  the  anterior  branch  of  the  tem- 
j)oral  artery,  whi(;h  is  opened  by  a  transverse  in(!ision  with  a  bistour>\ 
After  a  sufficient  (piantity  of  blood  has  escaped  the  wound  is  inspected, 
and  if  the  vessel  is  not  completely  divided  it«  division  is  completed,  and 
the  ends  of  the  vessel  secured  with  catgut  ligatures  and  the  wound 
douched  with  an  antiseptic  solution.  A  gauze  compress  should  be 
applied  and  held  in  position  by  a  firmly-applied  bandage. 

TUANSFUSIOX    OF    Bl.OOD. 

Transfusion  of  blood  may  be  employed  to  introduce  a  certain  quan- 
tity of  blood  into  the  circulation  of  a  patient  Avho  has  suffered  from 
profuse  hemorrhage.  There  an»  two  methods  by  which  transfusion  may 
be  effected :  the  direct,  by  which  the  blood  is  conveyed  directly  and 
without  exposure  to  the  air  from  the  blood-vessel  of  one  person  to  that 
of  another,  and  the  indirect,  in  which  the  blood  is  drawn  from  the  vein 
of  one  person  and  is  then  injcK'ted  into  the  vein  of  another,  being  first 
deprived  of  its  fibrin  before  being  injected. 

Direct  Transfusion  of  Blood. — This  is  best  accomplished  by  using 
Aveling's  apparatus,  which  consists  of  a  rubber  tube  about  eighteen 
inches  in  length,  with  a  small  rubber  bulb  in  the  centre,  having  metallic 
extremities  provided  with  stopcocks,  and  two  bevel-pointed  metallic 
canulae,  to  be  used  to  connect  the  tube  with  the  blood-vessels.     In  per- 
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forming  the  operation  of  direct  transfusion  the  bulb  and  tube  are  first 
placed  in  a  shallow  basin  containing  warm  normal  saline  solution  (0.7 
per  cent.),  and  the  bulb  and  tube  are  filled  witli  this  solution  to  dis- 
place any  air  which  they  contain.  The  person  supplying  the  blood 
places  his  arm  near  the  arm  of  the  patient,  and  the  operator  exposes 
a  prominent  vein  of  the  patient's  arm  at  the  bend  of  the  elbow  and 
o|)ens  it,  and  inserts  into  it  one  of  the  canula?  filled  with  saline  solution, 
with  the  point  directed  toward  the  body,  and  at  the  same  time  an 
assistant  should  introduce  the  other  canula  into  a  vein  at  the  bend  of 
the  elbow  of  the  person  w^ho  supplies  the  blood.  The  canula)  are  held 
in  position  by  assistants,  and  the  tube  is  quickly  connected  with  them, 
the  sto|)cock  being  closed  before  it  is  taken  out  of  the  saline  solution, 
to  prevent  the  entrance  of  air;  then  upon  opening  the  stopcocks 
a  direct  connection  is  established  between  the  circulation  of  the  patient 
and  that  of  the  person  who  supplies  the  blood  (Fig.  99). 

Fio.  99. 


ApiMxratus  for  the  direct  transfusion  of  blood. 

The  introduction  of  the  contents  of  the  luilh  into  the  vein  of  the  patient 
iseftectHl  by  the  operator  slowly  coninressin^  the  hull)  with  one  hand,  while 
he  keeps  the  tube  dosed  on  the  side  of  the  donor  with  the  finger  and 
thumb  of  the  other  hand.  By  relaxing  the  ])ressure  on  the  donor's  side 
of  the  bulb,  and  closing  it  on  the  patient's  si<le,  blood  will  flow  from  the 
donor  into  the  bulb  as  it  slowly  expands,  and  when  filled  the  eomninni- 
ration  with  the  i)atient's  circulation  is  agjiin  made,  an<l  the  manipulation 
is  rej)eatHl  until  a  sufficient  quantity  of  blood  has  been  intnKluced,  as 
indicatcil  by  the  condition  of  the  patient's  ])ulse.  The  quantity  of 
blood  or  sidine  s<Jntion  introduced  can  be  calculated  by  remembering 
tlmt  at  t»ach  emptying  of  the  bulb  two  drachms  of  fluid  are  introduced 
into  the  circulation.  When  a  sufficient  quantity  has  been  introduced 
the  canulie  are  removed  and  the  wounds  are  dressed  as  ordinary  venesec- 
tion-wounds. 

Indirect  TransflLsion  of  Blood. — Indinn^t  transfusion  of  blood  is 
accomplished  by  withdrawing  from  the  vein  of  the  donor  by  venesection 
alxmt  ten  ounces  of  bUxKl,  which  is  received  into  a  clean  glass  or  porce- 
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lain  vessel  which  is  pluced  in  water  at  a  tem|ieratiire  of  110''  F,     The 

hltM>d  thus  kept  wanii  is  next  detibrinated  by  whipping  it  with  a  bundle 
of  brLH»!ii  8traw,s  or  a  wire  brunht  and  after  being  liltere<l  tliroiigh  a  tine 
linen  cloth  <ir  wire  st miner  it  is  injet'tiHl  by  means  of  an  ordinary 
fcsyriiigv  attached  to  a  eanola  which  has  Iieen  jirevioiisly  inserted  into  tlic 
vein  of  the  patient ^  eare  being  taken  that  no  air  is  introduc(Kl  with  the 
blorjth  W'iien  a  s^ulfieient  quantity  r>f  bKuMl  lias  been  introduced  the 
canula  is  removed  iind  the  wound  is  dressed  in  the  usual  manner.  The 
success  of  this  operation  tlet>ends  hirgely  upon  the  expedition  with  wliieh 
it  is  perfornicMl  ;  to  prevent  coagulation  of  (lie  l»lood,  not  niore  than  two 
minutes  should  be  allowed  to  intervene  Ijetween  the  reception  of  the 
blood  in  the  syringe  aiul  its  introduetion  into  the  patient's  vein. 

Tlie  l>cst  fonn  of  apparatus  for  indirect  transfusion  t>f  blood  is  tliat 
devised  bv  l>n  J.  G.  Allen  and  nioditie<l  bv  the  late  Dr.  C.  T*  Hunter 
(Fig.  100> 


Fig.  lOO. 
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Api>aratiifl  for  Indlrwt  tratiBfUston  of  bloiwl. 

Arterial  Transftision.— This  procedure,  wldeh  consists  in  injecting 
defibrinated  venous  blijod  into  an  artery,  is  occasionally  pmctisecl.  An 
artery,  usually  the  nidial  at  the  wrist  or  the  p<istcrior  tibial  behind  the 
inner  nudlcolus,  is  (\\posed  and  secured  by  a  hpiturc ;  it  is  then  opene<l 
on  the  ilistiil  side  of  the  ligjiture,  and  the  [Kjint  of  a  canuhi  or  the  nozzle 
of  a  syringe  is  intrmluced  directed  toward  the  <listal  extremity  of  the 
limb,  and  bloml  whiclt  has  bec^n  previtiusly  detiln*inatwl  is  slowly  injected, 
Wben  a  sutficicnt  ipiantity  has  been  introdueed  the  canula  is  removed,  the 
division  of  tlie  artery  is  conijileted,  its  extremities  are  sec^ured  by  liga- 
tures, and  the  woumi  is  elrtsc^l  and  dresseil. 

Auto-transftision.— Autotninsfu!^ion  is  a  procedure  ^^liich  is  recom- 
mended iu  eiises  of  excessive  hemorrhage  Uy  supptirt  a  moribund  patient 
until  other  means  of  resuscitation  can  be  atlopteih  It  consists  in  the 
application  of  rubber  bandages  or  of  muslin  Irandages  to  the  extrem- 
ities for  the  purjiose  of  forcing  the  IjIikkI  toward  the  vascular  and 
nerv(»us  centres. 

Intra-venous  Injection  of  Saline  Solution.~The  injection  into  the 
veins  of  normal  salt  solution  has  lM«cn  provcnl  by  exjierinieut  and  by 
clinical  experieiuH^  to  be  nuuv  eflieaeious  in  sup]ilying  v(dume  to  and 
restoring  a  rapid ly-lhiling  circulation  than  human  blood,  and,  as  the 
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former  can  be  obtained  with  much  more  ease  than  bloody  its  use  has 
largely  superseded  the  latter.  The  saline  solution  which  is  found  most 
satis&ctory  to  employ  for  this  purpose  is  known  as  normal  saline  solu- 
tion (0.7  per  cent),  prepared  by  adding  a  drachm  of  salt  to  one  pint  of 
boiled  water.  The  solution  should  be  prepared  with  water  which  has 
been  sterilized  by  boiling,  and  should  be  at  a  temperature  of  100°  F. 
when  used.  A  vein  of  the  patient,  at  the  elbow,  should  be  exposed,  and 
should  have  placed  under  it,  about  half  an  inch  apart,  two  catgut  liga- 
tures ;  the  distal  ligature  is  then  tied  and  an  opening  is  made  into  the  vein 
between  the  ligatures.  A  canula  is  next  inserte<l  into  the  opening  in  the 
vein,  and  is  secured  in  position  by  tying  the  proximal  ligature.  The 
oanula  is  first  filled  with  the  saline  solution,  and  is  then  connected  with 
a  funnel  by  means  of  a  rubber  tube  (Fig.  101),  wliich  is  filled  with 

Fig.  101. 


Funnel  and  tube  for  intravenous  injection. 

saline  tiolution  to  disi)lace  the  air,  and  u{)on  raising  the  funnel  above  the 
part  the  solution  enters  the  vein ;  care  should  he  taken  to  sec  that  the 
funnel  is  kept  well  filled  with  solution  until  a  sufficnont  quantity  has 
b(»en  intnxlucc^d.  The  quantity  introduced  is  regulated  by  t*hc  condition 
of  the  patient's  pulse. 

SaUne  solution  may  also  be  intHxlueed  by  ni(*ans  of  a  syringe  when 
the  apparatus  described  cannot  be  obtaineil.  Large  injections  of  normal 
salt  solution  may  be  intrcHluced  into  the  cellular  tissue  by  means  of 
hyjKKlerniic  injections,  or  the  needle  may  be  introduced  into  the  cellular 
tissue  and  connwted  by  a  piece  of  rubber  tubing,  with  an  irrigjitor  con- 
taining normal  salt  solution  held  above  the  {)art,  and  the  solution  grad- 
ually finds  its  way  into  the  sulwutaneous  cellular  tissue.  A  large  quan- 
tity of  fluid  may  be  introduced  in  this  way. 

Intra-venous  Ii^jection  of  Milk. — The  intra-venous  injection  of 
cow's  or  goat's  milk  has  also  lx»en  employed  as  a  substitute  for  transfu- 
sion of  bloiHl  in  patients  who  have  suffered  from  excessive  hemorrhage 
or  from  diseases  which  greatly  deteriorate  the  quality  of  the  blood.  In 
making  one  of  these  injections  the  same  apparatus  is  employcnl  and  the 
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steps  of  procedure  are  similar  to  those  used  in  making  intra-venous 
injection  of  saline  solution.  The  milk  to  be  injected  should  be  fresh, 
and  should  be  warmed  and  strained  through  a  fine  wire  or  linen  strainer. 
This  injection  has  been  employed  in  cases  of  pernicious  ansemia,  typhoid 
fever,  and  carbolic-acid  poisoning  with  apparently  beneficial  results. 

Artificial  Respiration. 

Artificial  respiration  is  resorted  to  in  cases  of  threatened  death  from 
apnoea  consequent  upon  drowning,  profound  anaesthetization,  or  the 
inhalation  of  irrespirable  gases,  or  where  from  any  cause  there  is  inter- 
ference with  the  function  of  breathing.  Before  resorting  to  artificial 
respiration  c>are  should  be  tiiken  that  the  mouth  and  air-passages  are  free 
from  any  substance  which  would  obstruct  the  entrance  of  air  into  the 
lungs,  such  as  mucus,  foreign  bodies,  or  liquids,  and  also  that  all  tight 
clothing  interfering  with  the  free  expansion  of  the  chest- walls  is  removed 
from  the  chest.  Where  apna?a  is  due  to  a  foreign  body  in  the  larj^nx  or 
trachea  tracheotomy  should  be  performed  before  artificial  respiration  is 
attempted. 

When  artificial  respiration  is  resorted  to,  it  should  be  persevered 
W4th  for  some  time,  even  when  no  apparent  spontaneous  respiratory 
movements  are  excited  ;  for  resuscitation  has  been  accomplished  in  seem- 
ingly hopeless  cases  by  patient  perseverance  with  the  manipulations. 
When  the  first  natural  respirator^'  movement  is  detected  the  operator 
should  not  cease  making  artificial  respiration,  but  should  continue  these 
movements  in  such  a  way  as  to  coincide  with  the  spontaneous  inspiratory 
and  expiratory  movements  until  the  breathing  has  assumed  its  regular 
character. 

The  temperature  of  the  body  should  also  be  restored  by  frictions 
to  the  surface  of  the  body  by  the  hands  or  by  rough  towels,  and  hot- 
water  bottles  and  warm  coverings  should  be  applied  with  the  same 
object. 

Mouth-to-mouth  Inflation. — This  method  of  artificial  respiration 
has  been  resorted  to  in  cases  of  great  emergency,  especially  in  very 
young  children.  The  operator  draws  the  tongue  forward,  closes  the 
nostrils,  applies  his  mouth  directly  to  the  mouth  of  the  patient,  and  by 
a  deep  expiratory  effort  endeavors  to  force  air  into  the  chest ;  when 
this  is  accomplished  the  air  can  l)e  expelled  from  the  lungs  by  pressure 
upon  the  walls  of  the  chest,  and  the  {)rocedure  should  be  repeated  about 
twelve  or  sixteen  times  in  a  minute.  The  sjuiie  object  may  be  accom- 
plished by  passing  a  flexible  catheter  into  the  trachea  through  the 
mouth,  or  by  passing  an  intubation-tube,  to  the  upper  part  of  which  a 
rubber  tube  is  attached,  into  the  larynx  ;  this  can  be  passed  with  the 
fingers  without  difficulty,  and  the  lungs  can  then  be  inflated  by  the  ope- 
rator blowing  into  the  mouth  or  tube  or  by  attaching  to  it  a  pair  of 
bellows. 

Dr.  Richardson  of  London  has  devised  a  pocket-bellows  for  inflation 
of  the  lungs  through  the  nostrils  (Fig.  102).  The  a]>paratus  consists  of 
two  elastic  bulbs  to  which  two  rubber  tubes  are  attached,  which  termi- 
nate in  a  single  tube.  In  using  this  bellows  the  terminal  tube  is  intro- 
duced into  one  nostril,  the  other  nostril  and  mouth  being  closed ;  air  is 
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(breed  intn  the  lungs  by  compressing  one  hiilli,  iin<l  withdrawn  l>v  eom- 
pn*ssing  the  other. 


Fio.  102. 


Ricbaitlion'M  bt'Uows  for  artlticliil  re»pimik>u. 

Howard's  Direct  Method  of  Artificial  Respiration, — Tliis  iiKtlnKl 
of  artiHriiJ  respinitiun  i^  the  one  mli>ptt^<l  hy  the  Uiiit*^!  States  Ijit'i'- 
isaviiijr  Sei'viee,  anil  is  eonsiderwl  the  ini>st  elliriieiuns,  aiid,  nhlit>n^l)  tlie 
rules  giveji  nrv  fi>r  tlie  resiist*itiitiini  of  casi^s  nf  apparent  (h'^iwninij:,  the 
^fiime  pr*K*etlure  may  be  aJopte*.!  in  eases  of  apnoea  arising  i'roni  otlier 
cau-a^s. 

The  rules  of  Howanl's  niethml  of  artifieial  resjiiratiou  are  in^  follows: 
Rule  L — **T(>  ex|>el  air  from  the  stt^niaeli  and  huigs,  strij*  the  |>!itient 
U>  the  waist,  and  if  the  jaws  are  eh^uehed  se[>arate  them  anil  k<Hp  them 
aptirt  bv  placing  l>etween  them  a  pi^ee  of  eurk  or  a  small  pit^'e  nf  w^nmL 
l*laix*  the  patient's  faee  duvvnwartl,  the  pit  of  the  sttimaeh  being  raised 
alxive  the  level  of  the  mouth  by  a  large  roll  ui'  ehithiug  plaeed  beneath 
it  (Fig,  103).     Throw  your  weight  forcibly  two  or  tlirce  times  upon  tlie 

Fig.  103, 


Firet  manipulation  In  Howard's  method* 

patient'^  back  over  the  roll  of  clothing,  8o  as  to  pivj^i^  all  fluids  in  the 
Ptonmch  out  of  the  month." 

The  ttrst  njle  applies  only  to  c-ases  nf  drowning,  and  in  using  Hnw- 

tV^  raethrKl  in  apna\n  fnim  other  causes  it  is  to  lu'  faiiitted. 

_      Itfffr  IL — **Tn  piTfnrin  urtifieiid  respinitiun,  quickly  turn  tiie  jKtticut 

^fMvn  his  back,  [Jacing  tht^  roll  f»f  clollung  lieneath  it,  si>  as  to  makr  the 

hntist-lMine  the  highest   point  (►f  tin*  l>ody.     Knt't  1  beside  or  ustride  of 

the  ptttient'g  hi|>s/   Grasp  the  fn»nt  part  of  the  i-hest  on  either  side  of 


94  MINOR  SURGERY, 

the  pit  of  the  stomach,  resting  the  fingers  along  the  spaces  between  the 
short  ribs.  Brace  your  elbows  against  your  sides,  and,  steadily  grasping 
and  pressing  forward  and  upward,  throw  your  whole  weight  upon  the 
chest,  gradually  increasing  the  pressure  while  you  count  one,  two,  three 
(Fig.  104).  Then  suddenly  let  go  with  a  final  push,  which  brings  you 
back  to  your  first  position.     Rest  erect  upon  your  knees  while  you  count 

Fig.  104. 


Direct  method  of  artificial  respiration. 

one,  two ;  then  make  pressure  again  as  before,  repeating  the  entire 
motions  at  first  about  four  or  five  times  a  minute,  gradually  increasing 
them  to  about  ten  or  twelve  times.  Use  the  same  regularity  as  in  blow- 
ing bellows  and  as  seen  in  the  natural  breathing,  which  you  are  imitat- 
ing. If  another  person  is  present,  let  him  with  one  hand,  by  means  of 
a  dry  piece  of  linen,  hokl  the  tin  of  the  tongue  out  of  one  corner  of  the 
mouth,  and  with  the  other  hann  grasp  both  wrists  and  pin  them  to  the 
ground  above  the  patient's  head." 

This  method  may  be  employed  in  cases  of  stillbirth  or  in  youn^ 
children,  the  operator  holding  the  chest  of  the  child  in  his  left  hand  and 
compressing  it  with  the  right  hand. 

Sylvester's  Method  of  Artificial  Respiration. — In  employing  this 
method  of  artificial  res]>iration  the  patient  should  be  placed  upon  his 
back  on  a  firm,  flat  surface  ;  a  cushion  of  clothing  is  placed  under  the 
shoulders,  and  the  head  should  be  dro]>ped  lower  than  the  Ixxly  by  tilt- 
ing the  surface  upon  which  lie  is  laid.  The  mouth  being  cleared  of 
mucus  or  foreign  substances,  the  tongue  is  drawn  forward  and  secured 
to  the  chin  l>v  a*  ])iece  of  ta]>e  tied  around  it  and  the  lower  jaw,  or  may 
be  pulled  out  of  the  nioutli  and  held  by  an  as.sistant.  The  operator^ 
standing  at  the  ])atient's  head,  grasps  the  arms  at  the  elbows  ancf  carries 
them  first  outward  and  then  u])ward  until  the  hands  are  brought  alx>ve 
the  head ;  this  mani])ulation  represents  inspiration  (Fig.  105) :  they 
should  be  ke])t  in  this  position  for  two  seconds,  after  which  they  are 
brought  slowly  back  to  the  sides  of  the  thorax  and  pressed  against  it  for 
two  seconds  ;  this  mani]Mdation  represents  expiraticm  (Fig.  106).  These 
movements  are  repeated  fifteen  times  in  a  minute  until  the  breathing  is 
restored  or  until  it  is  evident  that  the  case  is  a  ho|>eless  one. 

Marshall   Hall's   Ready  Method  of  Artificial   Respiration. — In 
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practimng  this  method  of  artificial  respiration  the  mouth  should  first  be 
need  from  mucus  or  foreign  bodies,  and  the  patient  is  turned  upon  his 
fiice  with  one  wrist  under  ms  forehead|  and  a  roll  of  dotiiing  is  placed 
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Sylvester's  method :  Inspiiatlon  (Esmarch). 


beneath  his  chest  By  turning  the  body  briskly  on  the  side  and  a  little 
beyond,  and  then  on  the  ftoe,  altematelyi  respiration  is  imitated.  As 
the  body  is  brought  into  the  prone  position,  compression  is  made  upon 
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Sylvester's  method :  expiratiun  (Esmarch). 

the  posterior  aspect  of  the  chest.     These  manipulations  should  be  made 
fifteen  tunes  in  a  minute. 

Laborde's  Method  of  Artificial  Respiration  by  BhythmicaJ  Trac- 
tion upon  the  Tongue. — I-«aborde  states  that  systematic  and  rhythmic 
traction  of  the  tongue  is  a  powerful  means  of  restoring:  the  respimtory 
refleXy  and  consequently  the  function  of  respiration.  The  procedure  is 
accomplished  as  follows :  The  body  of  the  tongue  is  seized  between  the 
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thumb  and  finger,  and  traction  is  made  upon  it,  with  alternate  relaxation, 
fifteen  or  twenty  times  a  minute,  imitating  the  function  of  respiration, 
taking  aire  to  draw  well  on  the  tongue.  When  a  certain  amount  of 
resistance  is  felt,  it  is  a  sign  that  the  respiratory  function  is  being 
restored ;  noisy  respiration  first  occurs,  termed  by  Laborde  "  hoquet 
inspirateur"  (inspiratory  hiccough).  Tongue  forceps  or  dressing  or 
haemostatic  forceps  may  be  used  in  the  ])lace  of  the  fingers  to  grasp  the 
tongue.  It  is  important  to  continue  the  traction  with  persistence  for 
half  an  hour  to  an  hour  and  a  half. 

The  ]>rocedure  is  said  to  have  been  emj)loyod  with  success  in  cas(\s 
of  drowning,  toxic  asphyxia,  chloroform  asphyxia,  tetanus,  and  asphyxia 
after  electric  shock. 

In  using  any  of  these  methods  of  artificial  respiration  the  operator 
should  persevere  with  them  for  from  thirty  minutes  to  an  hour  before 
abandoning  tlie  case  as  a  li()])eless  one. 

Forced  Respiration. — This  is  a  method  of  artificial  respiration  in 
which  air  is  forcibly  ])asse(l  into  the  lungs  through  the  mouth  and  larynx. 
This  procedure  has  been  strongly  advocated  by  Dr.  George  E.  Fell,  who 
has  devised  an  apparatus  by  which  it  can  be  satisfactorily  accomplishe<l. 
The  ap])aratus  of  Fell,  which  has  been  used  in  a  number  of  cases  with 
good  results,  consists  of  a  tracheotomy-tube,  a  tube  connected  with  the 
air-control  valve  which  is  attached  to  an  air- warming  apparatus,  which 
in  turn  is  connected  with  a  bellows  by  another  tube.  By  means  of  this 
apparatus  air  is  forced  into  the  lungs,  and  allowed  to  escaj^e  when  the 
lungs  have  been  exj)anded  by  the  elasticity  of  the  lung-tissue  and  the 
chest- walls. 

Prof.  II.  C\  Wood  has  also  em])loyed  forced  respiration  in  the  resusci- 
tation of  animals  with  an  apparatus  somewhat  similar  to  that  devised  by 
Dr.  Fell,  with  good  results.  Wood's  apj)aratus  consists  of  a  pair  of 
bellows,  a  few  feet  of  rubber  tubing,  which  are  attached  either  to  a  face- 
mask  of  rubber  or  to  an  intubation-tube ;  the  mask  or  intubation-tube  is 
attiiched  to  one  end  of  the  rubber  tube  and  the  bellows  to  the  other  end 
of  the  tube.  The  mask  is  applied  over  the  mouth,  or,  if  this  is  not  used, 
the  intubati(m-tube  is  introduced  into  the  larynx,  and  air  is  forced  into 
the  lungs  by  working  the  bellows.  He  also  advises  that  in  the  tubing  a 
double  metal  tube  be  introduced,  with  openings  place<l  so  that  their  size 
can  be  so  regulated  by  turning  the  outer  tube  that  the  operator  can  allow 
any  excess  of  air  thrown  by  the  b(»llows  to  esc*ape.  Forced  respiration 
will  ])rove  of  value  in  cases  of  narcotic  ]K)isoning  and  other  accidents  in 
which  death  is  ]>r()(luced  by  paralysis  of  the  respimtor}-  centres.  Dr. 
Fell  has  reported  a  number  of  cases  of  narcotic  j)ois(ming  in  which  he 
has  used  his  apparatus  with  the  most  siitisfactory  results. 

Aspiration. 

This  ])rocedure  is  adopted  to  remove  fiuid  from  a  closed  cavity  with- 
out the  admission  of  air,  and  the  instrument  which  is  employed  to 
accom])lish  this  object  is  known  as  an  ^^aspimtor."  Fluids  may  be 
removed  simply  by  having  an  empty  soft  rubber  bag  or  bladder  attached 
to  a  sharp-pointed  canula,  which  is  introduced  into  a  closed  cavity,  and 
the  fiuid  by  atmosi)heric  pr(\ssure  escapes  and  distends  the  bag. 
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The  two  forms  of  aspimtor  most  enmmonly  employed  are  thofie  of 
Dieulafoy  and  P<>tain. 

I'otain's*  iLspimtin*  rcuLsiHts  *»f  a  glass  bottle,  into  the  stopjX'r  nf  \vln<'Ii 
is  intnxlueed  a  metallic  tubfi  whieh  is  tunincctiHl  with  two  nibhrr  tidH's, 
one  of  which  is  comiecteil  witlj  an  exhaiistitig-pump>  anil  the  uthtT  with 
a  delicate  canuk  earning  a  tine  tmear;  (he  apparatus  is  providcHj  with 
stopcocks  to  preA'ent  the  admission  of  air  (Fig.  KiT).     In  using  tliis 
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l*olaiji'ft  aspirator. 

a.**pinitor  the  U»ttle  h  exhausted  of  air  by  imn^  tlie  air-pump  ;  the  eanula 
cnclo!*ing  the  tn»rar  is  next  puslicil  tlirrmgli  the  tissues  iutn  the  (*avity 
Gcintnining  tlie  fluid  to  be  rem<ive<l  ;  the  trocar  is  lu-xt  I'euioved,  and 
iijKin  opening  the  sto|»cfH*k  the  fluid  is  furred  nut  of  tlui*  cavity  by 
utmo**phcri(*  pressure  and  passes  into  the  b«)ttle  or  iveeiver.  ff  the 
fluid  contains  masses  <jf  lymjib  or  eh  its  which  hhH-k  the  eanula,  inter- 
rupting the  llow  iif  fluid,  a  stylet  sliould  hv  pnssed  tbr<mgh  the  caiuda  to 
fr<v  ii  uf  the  obHtnicti<uK 

To  diminish  the  pain  pro«hn*<-d  in  iiitrodutMug  the  Inwar  ami  caiuila 
the  nkin  at  the  point  to  be  [luncturecl  miiy  be  reudered  less  sensitive  hy 
htdiling  in  contact  with  it  for  a  few  iuiuut<*s  n  piwe  of  ice  winipiH'd  in  a 
Imvel  or  a  towel  containing  t>roken  ice  and  salt,  Vtxiv  should  be  taken 
to  epp  that  the  trocar  and  cannla  are  pctrfectly  clean  :  to  acamiplish  this 
the}'  »<houhl  l>e  caiv  fully  waslu'tl  and  plaei:^!  in  I  km  ling  water  or  a  o  per 
iseot.  nirholic  solution  before  being  used.  After  removing  tlte  trocar 
iin«l  <*an!ihi  the  vsmall  puncture  shniild  hi-  (h'esserl  with  a  nimpn'ss  of 
hichtonth-  or  iodoform  ginize  bcltl  in   plaet^  by  a  bandage  <u'  adhesive 

The  aspirator  is  tmpiently  emplt»yed  in  aiscs  of  bydrothorax, 
etnpyenia,  and  jiacite^,  to  evacuate  the  content*^  of  ci»ld  ahsc<\ssi's  in 
iliM>asc^  of  the  hip  and  spiuc,  and  tn  remove  tlie  cMintents  of  n  distended 
hhiiJder  until  a  more  radicsd  o|>cnition  can  be  performed.  It  is  also  a 
valuable  instrument  for  diagn<tsti<'  piirpost*s,  bt^ng  fretpu'utly  used  to 
a^ioertain  the  cliani«"*<'i'  «»f  tin*  contents  of  deep-seated  collections  of 
fluid. 

Vol.  11.^7 
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The  Stomach-tube. 

This  consists  of  a  flexible  tube  about  twenty-eicht  inches  in  length 
and  three-eighths  of  an  ineli  in  diameter,  which  is  introduced  while  the 
patient  is  in  the  sitting  posture,  the  head  being  thrown  backward  so  as 
to  bring  the  mouth  ana  gullet  as  nearly  as  possible  in  the  same  line. 
The  tube  being  warmed  and  oiled,  the  surgeon,  standing  in  front  of  the 
patient,  passes  it  directly  back  to  the  i)harj'nx,  at  the  same  time  intro- 
ducing the  index  finger  of  the  left  hand  to  guide  its  point  over  the 
epiglottis  :  it  is  then  passed  gently  downward  into  the  stomach.  If  any 
obstruction  is  met  with  in  its  passiige,  it  should  be  withdrawn  a  little 
way  and  then  pushed  gently  downward :  all  manipulations  should  be 
made  without  much  force  to  prevent  the  perforation  of  the  wall  of  the 
cesophagus. 

The  introduction  of  the  stomach-tube  may  be  required  for  the  evacua- 
tion of  poisons  from  the  stomach  or  to  wash  out  the  cavity  of  this  viscus, 
and  it  may  also  be  used  to  introduce  liquid  nourishment  into  the  stomach 
of  patients  who  are  unable  or  unwilling  to  swallow  food.  In  the 
recently-introduced  methods  of  trciiting  disorders  of  the  stomach  and 
intestines  by  washing  them  out,  lavage,  the  introduction  of  a  stomach- 
tube  is  re(juired ;  the  tube  here  employed  is  from  twenty-four  to  thirty 
inches  in  length  (Fig.  108)  and  the  fluid  is  introduced  by  means  of  a 

Fig.  108. 


The  stomach-tube. 

funnel  attached  to  its  free  extremity,  or  the  tube  may  be  attached  to  a 
stomach-pump.  In  introducing  liquid  nourishment  a  syringe  or  funnel 
is  fitted  to  the  exposed  end  of  the  tube  which  has  })een  passed  into  the 
stomach  ;  the  syringe  or  funnel  having  been  filled  with  milk,  beef  teii,  or 
broth,  the  contents  are  injected  gently  or  allowed  to  nm  slowly  into  the 
stomach.  In  easels  of  poisoning,  where  it  is  desirable  to  withdraw  the 
contents  of  the  stomach  and  to  wash  out  the  orgjui,  a  stomach-tube  and 
syringe  may  be  employed ;  seveml  syringefuls  of  warm  water  are  first 
thrown  into  the  stomach  and  then  withdrawn  by  suction,  and  in  cases 
of  emergency  this  simple  apparatus  may  be  employed,  but  the  use  of  the 
stomach-pump  will  be  found  more  satisfactory. 

The  Stomach-pump. 

This  consists  of  a  brass  syringe,  the  nozzle  of  which  is  connected  with 
two  tul)es,  one  at  the  end,  the  other  at  the  side.  The  passage  through 
the  nozzle  is  regulated  by  a  valve  controlled  by  a  lever.  The  nozzle  of 
the  puni])  is  attached  to  the  stomach-tube,  and  the  end  of  the  lateral  tube 
is  placed  in  a  ])an  of  warm  water  (Fig.  109).  By  raising  the  piston  and 
opening  the  valve  water  may  be  drawn  from  the  basin,  and  by  closing 
the  valve  and  depressing  the  j)iston  it  is  passed  through  the  stomach- 
tube  iuto  the  stomach  :  when  a  sufficient  quantity  has  been  injected  in 
this  manner,  by  reversing  the  action  of  the  valve  the  fluid  is  drawn  out 
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of  the  stomach  and  discharged  through  the  lateral  tube  into  a  basin. 
This  manipulation  is  continued  until  the  water  returns  clear  and  the 
stomach  has  been  completely  washed  out. 


Fio.  109. 


The  stomach-pump. 

(Esophageal  Bougie. 

This  instrument — which  may  be  passed  through  the  cesophagus  into 
the  stomach  for  the  purposes  of  diagnosis  or  for  dilating  strictures  of 
the  cesophagus — is  passed  in  exactly  tlie  same  manner  as  the  stomach- 
tube,  and,  as  in  the  case  of  the  latter  instrument,  it  should  be  introduced 
without  much  force,  as  perfonitions  of  the  cesophagus  have  followed  the 
forcible  introduction  of  such  bougies. 

Vaccination. 

The  surface  may  be  prepared  for  the  rece]>tion  of  the  lymph  by 
abmding  the  surface  of  the  skin  at  one  or  two  points  with  a  dull  lancet, 
or  by  making  several  superficial  incisions,  or  by  scratching  the  surface 
of  the  skin  with  the  ivory  ]K)int  charged  with  lymph  in  lines  with  cross- 
ing lines,  crosH-^Hcratchj  until  a  little  serum  exudes.  It  is  not  advisable 
to  draw  blood,  which  washes  away  the  lym]>h,  and  for  this  reas<m  I 
prefer  the  abrade<l  surface  made  by  the  (hill  knife  or  the  ivory  i>oint. 

The  lymph  employed  may  be  the  humanized  or  the  bovine.  The 
humanize<l  lymph  may  lie  the  viscid  fluid  taken  from  the  vaccine  vesi- 
cl(»s  on  the  eighth  or  ninth  day,  or  th(»  dry  seal)  wliieh  separates  when 
the  wound  is  healed ;  if  the  latter  is  us(k1,  a  small  portion  ot  it  is  rubbed 
up  with  water  until  it  forms  a  mixture  of  creamy  substance ;  this  is 
rubl>ed  into  the  abnided  surface  or  the  punctures.  In  using  humanized 
lymph  i*are  should  be  taken  to  see  that  it  is  procured  from  a  healthy 
.subjwt. 

Bovine  lymph  or  virus,  which  is  now  most  genenilly  employed,  is 
taken  from  the  va<»cine  vesicles  u]>on  the  udder  and  teats  of  heifers ; 
ivoiy  points  or  ([uills  are  dip]KMl  into  this  lymph  and  allowed  to  dry,  and 
in  using  them  they  are  dipped  in  water  for  a  moment,  to  moisten  the 
lymph,  before  being  ap])lied  to  the  abrade<l  surface.  The  ivory  ])oint  is 
one  of  the  most  convenient  means  of  vaccinating,  as  the  surface  may  be 
abradeil  with  it  bi'fore  the  lymph  is  applied. 
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It  has  recently  been  advised  that  antiseptic  precautions  be  exercised 
in  performing  vaccination,  and,  although  all  ot  the  details  cannot  be 
carried  out,  I  have  found  that  the  exercise  of  care  as  regards  cleanliness 
of  the  surface  has  been  followed  by  much  fewer  inflammatory  complica- 
tions in  vaccination-wounds.  In  performing  vaccination  the  surface  to 
be  abraded,  usually  the  left  arm  below  the  deltoid,  is  first  washed  mth 
soap  and  water  and  then  with  a  1 :  2000  bichloride  solution.  Two  points 
of  this  surface,  an  inch  a{)art,  are  then  abraded  by  using  a  knife  which 
has  been  washed  or  dipped  in  boiling  water,  or  by  using  the  ivorj'  point, 
which  has  been  dipped  in  water  that  has  been  boiled  and  cooled  down. 
When  the  surface  has  been  prepared  in  the  manner  described  moistened 
virus  is  rubbed  upon  it  and  allowed  to  dr}\  Vaccination  upon  the  leg, 
which  is  practised  by  some  physicians  to  prevent  tlie  scar  from  showing, 
is  not  always  to  be  recommended,  since  it  is  more  difficult  to  keep  this 
part  at  rest,  and  some  very  severe  cases  of  cellulitis  and  phlebitis  have 
been  observed  following  leg-vaccination. 

Hypodermic  Injections. 

The  syringe  employed  in  making  hypodermic  injections  is  provide<i 
with  a  i)erforated  needle,  which  is  passed  into  the  cellular  tissue  (Fig. 
110).     Care  should  be  taken  to  see  that  the  instrument  and  needle  are 
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HyiM>dermic  syringe  and  needles. 


perfectly  clean  before  being  use<l :  if  a  metallic  syringe  is  employed,  it 
should  be  rendered  aseptic  by  soaking  it  for  a  few  minutes  in  boiling 
water  or  in  a  5  ])er  cent.  carl)olic  solution.  Hypodermic  injections  are 
generally  made  into  parts  in  which  the  cellular  tissue  is  abundant,  and 
great  care  should  be  observed  to  avoid  introducing  the  needle  into  a  large 
vein  or  artery,  as  by  neglect  of  this  precaution  serious  symptoms  have 
resultcH.1  from  the  drug  being  thrown  ra]>i(lly  into  the  circulation  instead 
of  being  slowly  absorbed  from  the  subcutaneous  cellular  tissue ;  injury 
to  superficial  nerves  should  also  be  avoided,  (.'are  should  also  be  taken 
to  sei^  that  the  solutions  employed  are  sterilized  if  ])ossible,  and  freshly- 
made  solutions  should  be  preferred.  An  unclean  syringe  or  a  solution 
which  has  not  been  sterilized  may  give  rise  to  a  troublesome  abscess  at 
the  seat  of  the  injection. 

To  avoid  using  for  hyjwdermic  use  solutions  which  undergo  change 
from  being  kept,  it  will  be  found  convenient  to  use  the  compressed  pel- 
lets which  are  prepared  by  the  manufacturing  chemists,  the  alkaloids 
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being  compressed  witli  a  little  sulphate  of  sodium,  which  increases  their 
solubility,  the  solution  being  prepared  with  boiled  water  just  before  being 
used.  The  portions  of  the  body  usually  selected  for  hypodermic  injec- 
tions are  the  outer  surface  of  the  thighs  or  arms  and  the  anterior  surface 
of  the  forearm.  In  making  a  hypodermic  injection  the  syringe  is  charged 
and  the  needle  is  fastened  to  the  nozzle  of  the  syringe ;  the  skin  is  next 
pinched  up  and  the  needle  is  quickly  thrust  through  this  into  the  cellular 
tissue  (Fig.  Ill):  the  syringe  is  then  emptied  by  preasing  down  the 

Fig.  111. 


Method  of  giving  a  hypodermic  injection. 


|)iston,  and  when  the  syringe  is  empty  the  needle  is  withdrawn ;  the 
small  puncture  in  the  skin  resulting  seldom  bleeds  and  usually  heals 
without  difficulty. 

ExPLORma  Nbbdle  and  Trocar. 

The  exploring  nee<lle  consists  of  a  fine-groove<l  neeillc  fitted  into  a 
handle  (Fig.  112),  and  is  introduced  into  tumors  or  swellings  to  ascer- 
tain the  nature  of  their  contents. 

Fkj.  112. 
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Exploring  needle. 


The  exploring  trocar  (Fig.  113)  is  employed  for  the  .«^ mo  purpose, 
or  the  needle  of  a  hyix)dermic  syringe  or  a  fine  needle  attached  to  an 
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Exploring  trocar. 

aspirator  may  l)e  used  for  a  like  pur])ose.  When  either  the  exploring 
n(»edle  or  trocar  is  employed  care  should  l)e  taken  to  see  that  it  is  ren- 
dered perfectly  aseptic  before  being  used ;  otherwise  its  employment  is 
not  without  danger. 

The  Clinical  Thermometer. 

For  clinical  obser\"ations  two  thermometer  scales  are  in  general  use — 
the  Centigrade  and  the  Fahrenheit ;  the  hitter  is  the  one  commonly  em- 


102  MINOR  SURGERY. 

ployed  in  America  and  England.  This  scale  has  a  limited  range  above 
and  below  the  normal  temperature,  which  is  98|^°  Fahrenheit  or  37° 
Centigrade.  Thermometers  are  now  made  with  a  convex  surface,  which 
serves  to  magnify  the  column  of  mercury,  and  thus  enables  the  obser\'er 
without  difficulty  to  note  the  position  of  the  index  (Fig.  114). 

Fig.  114. 
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Clinical  thermometer. 


The  temperature  of  the  body  may  be  taken  in  the  mouth,  axilla, 
vagina,  or  rectum ;  the  two  former  positions  are  those  generally  em- 
ployed. When  taken  in  the  axilla,  care  should  be  exercised  to  see  that 
no  clothing  is  interposed  between  the  skin  and  the  instrument,  and  w^hen 
the  mouth  is  useil  for  thermometric  observations,  the  patient  should  be 
instructed  to  keep  liis  lips  tightly  closed  and  breathe  through  his  nose. 
The  thermometer  should  be  kept  in  place  from  tliree  to  five  minutes. 

SuKFACE  Thermometer. 

Surface  thernionieters  are  sometimes  employed,  the  instruments  for 
this  pur])ose  having  bulbs  of  a  discoid  shape  (Fig.  115)  or  are  drawn 
out  in  the  form  of  a  spiral  or  coil. 
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Surface  thermometer. 


In  using  this  form  of  thermometer  to  determine  the  amount  of  vari- 
ation of  the  surface  temperature,  the  temperature  of  corresjK)nding  parts 
of  the  body  on  the  op|)()site  side  and  the  general  temperature  of  the  Ixxly 
should  be  taken  at  the  same  time. 

The  Rectal  Tube. 

The  introduction  of  the  rectal  tube  is  best  accomplished  by  placing 
the  {)atieut  upon  his  left  side.  The  surgeon  should  introduce  his  index 
finger  well  oiled  into  the  rectum  and  guide  the  tube  u])on  this  :  if  a  stric- 
ture exists  within  reach  of  the  finger,  the  latter  should  be  used  to  guide 
the  tube  through  the  opening  in  this ;  if  the  tube  becomes  caught  in  a 
transverse  fold  of  the  nuicous  membrane  and  becomes  doubled  upon 
itself,  it  should  be  withdrawn  and  a  fresh  attempt  should  be  made  to 
pass  it.  In  passing  a  rectal  tube  all  nuinipulations  should  be  made  with 
extreme  gentleness,  since  its  passage  is  not  without  danger,  perforations 
of  the  intestine  having  followcKl  its  use  in  some  cases.  In  cases  of  stric- 
ture of  the  rectum  high  up  the  operator  has  to  depend  upon  the  sense  of 
resistance  ex])erienced  in  ])assing  the  tube,  and  in  such  cases  the  manip- 
ulations should  be  most  carefully  made.  When  the  rectal  tube  is  em- 
ployed to  introduce  fluids  into  the  large  intestine,  the  fluids  may  be 
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introduced  by  means  of  a  syringe,  or  by  pouring  them  into  a  funnel 
attached  to  the  free  end  of  the  tube,  or  by  attaching  the  tube  to  a  foun- 
tain-syringe, thus  allowing  the  fluid  to  pass  slowly  into  the  intestine. 

The  rectal  tube  is  often  employed  with  good  results  in  relieving  the 
intestine  of  excessive  flatus  and  in  introducing  water  or  oil  into  the 
intestine  in  cases  of  intestinal  obstruction,  and  in  those  cases  where 
obstruction  results  from  intiLssusception  or  fecal  accumulations  its  use 
will  often  prove  most  satisfactory. 

Rectal  Boufiriea. — ^These  instruments  are  made  of  the  same  material 
as  the  English  flexible  catheters  and  are  of  various  sizes.  Before  being 
used  they  should  be  warmed  and  oiled,  and  then  carefully  introduced 
in  the  same  manner  as  the  rectal  tube.  They  are  generally  employed  in 
cases  of  stricture  of  the  rectum,  and  they  should  be  used  with  great  care 
to  avoid  perforating  the  wall  of  the  rectum.  A  very  satisfactory  substi- 
tute for  a  rectal  bougie  is  a  tallow  candle,  one  end  of  which  is  melted  or 
rubbed  down  to  a  conical  shape. 

Enbmata. 

An  enema  may  be  administered  by  means  of  an  ordinary  syringe  or 
by  means  of  a  gravity  or  fountain-syringe,  care  being  taken  to  introduce 
the  nozzle  of  the  syringe  gently  and  in  the  right  direction,  as  perforation 
of  the  lower  i)ortion  of  the  rectum  has  taken  place  from  the  careless  and 
forcible  introduction  of  the  nozzle  of  the  enema-syringe;  the  fluids 
'  should  also  he  injected  slowly,  as  by  so  doing  there  is  less  resistance  and 
less  tendency  for  the  patient  to  pass  the  fluid  before  the  desired  quantity 
has  been  introduced. 

The  enema  most  commonly  employed  to  empty  the  lower  bowel  is 
made  by  adding  a  tablespoonful  of  sweet  oil  and  two  teaspoonfuls  of 
gjiirits  of  tuqxjntine  to  one  or  two  {>ints  of  warm  water  in  which  a  little 
castile  soap  hjis  been  dissolved ;  warm  water  and  sweet  oil  arc  also  fre- 
quently employed  for  the  same  purpose. 

Glycerin  Enema. — Oue  or  two  te^asjH^on fills  of  glycerin  injected  into 
the  rectum  or  a  supjK>sitory  containing  glycerin  will  often  be  found  an 
efficient  substitute  for  the  larger  eneniata  of  water,  Init  it  is  more  liable 
to  pnKluce  tenesmus. 

Nutritious  Enemata. — When  it  is  found  necessary  to  resort  to  fee<l- 
ing  by  means  of  the  rectum  care  should  he  taken  tJiat  the  quantity  is 
not  too  large,  and  that  it  is  of  such  a  nature  as  not  to  cause  any  irrita- 
tion of  the  walls  of  the  rectum,  or  it  will  not  be  retained  ;  two  ounces  in 
the  cjLse  of  an  adult  is  generally  sufficient  to  inject  at  one  time. 

Peptonized  milk  or  beef-juice,  or  the  yolk  of  an  egg  beaten  up  with 
milk,  is  often  employed,  and  any  unirritating  drug  may  be  mixed  with 
the  enema  and  administered  at  the  same  time. 

Massage. 

Under  the  general  term  "  massage  "  a  variety  of  manipulations  are 
employwl  with  advantage  in  the  treatment  of  surgical  affin'tions.  These 
consist  in  rjflruraf/c  (or  stroking),  pviriHi«Hfe  (or  kneading),  fdpntnmnd 
(tapping  or  jxircussiou),  and  paftfiice  and  ticfire  motion.     Another  variety 
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of  ma&^sti^p  conj^ists  in  piitcliin^  iii>  the  itito^iinionts  and  muscles,  the 
latter  singly  or  in  gi*int|is,  and  railing  them  gently  between  the  thumb 
and  tingers.  Befure  a^iplying  massage  to  an  atleeted  part,  if  there  Ue  a 
heavy  grnwtli  rtf  hair  it  sliould  be  earefully  sliiive<l  fitf,  ntherwise  the 
inanipnlatinns  will  give  tlie  patient  pain,  and  irritation  of  tlie  hair-fol- 
lifleSj  resnlting  in  ahseesses,  will  be  apt  t(»  oeeur.  Tlie  part  shntdd  also 
be  rubbed  iiver  with  olive  oil,  vaseline,  or  enetia-bntter  before  and  ilur- 
ing  the  manipulation,  Massage  is  cjften  eniployed  with  advantage  in  the 
trwitment  of  sprains  and  strains  in  thetr  siibaeiile  and  elironie  .stages,  and 
it  will  lie  found  (*f  great  servtee  in  the  later  treatment  of  fractures  in- 
volving the  joints  or  tliejr  vicinity,  in  restorijig  the  moti^ui  of  the  psirts, 
as  well  as  in  in^pniving  the  nutrition  of  the  uniseles  which  have  bei-onie 
wasted  from  disease. 

Fjffeuraf/e  (stroking)  consists  in  gently  snmothing  or  rubbing  the 
surface  of  tlie  part  with  tlie  jialui  M'  tlie  hand  irv»m  the  jjeriphery  ;  dis- 
tend) d  veins  and  lym)iliaties  are  thus  euiptitd  and  li<jnid  transudation 
is  remov(Hl  fnuii  tlie  tissues.  In  the  early  stages  tif  inflainnnitiiui  stndc- 
ing  is  first  applied  alw^ve  the  seat  of  di sense  in  order  {oafliird  more  gpace 
for  the  return  cnrrents ;  tlie  iuHanied  jKirt  is  api>roaehed  hy  degrees,  and 
when  reached  firm  and  gentle  pressure  is  made  upon  it,  thus  forcing  the 
ttuids  inward  and  pn)mnting  the  ahs<.Jrpti<>n  oi'  cxudaticms  if  they  hav^e 
already  ttecurred, 

I\'tris,s(ir/e  (or  kneading)  is  applied  by  ruhhing  the  jKirts  eirenlarlv 
with  the  extremities  of  the  fingers  nr  tlmmb  or  the  pahn  of  tlie  hand, 
and  is  indicated  in  eases  of  ecchynuisis  into  sulicutaneous  cellular  tis^^ue* 
or  in  cases  id'  in  tin  ni  mating'  tnnisndation.  Petrissage  may  with  advan- 
tage be  eond>ined  with  i'flleun*ge  when  it  is  desirable  not  only  to  break 
ir|>  transudatitnis,  but  likewise  to  hasten  the  removal  id"  the  resuhing^ 
detritus  frrau  the  tissues.  Thr^  oprratnr  has  to  jiulge  nf  tiie  auKuint  of 
pressure  to  be  employed  in  tlii.H  variety  (*f  massage  by  the  nature  and 
seat  of  the  material  to  be  gotten  rid  of  and  by  the  sensitiveness  uf  the 
jmtient. 

Tttpofeuwnf  (or  pereussimi)  is  apiilit^l  by  tapping  the  surface  of 
the  aficcted  part  tnthcr  with  the  ti|)s  of  the  fingers  held  in  a  row,  or 
by  a  small  india-rubber  iianimer,  \^v  by  the  ulnar  Imrder  of  the  liamL 
Tapoteinent,  it  is  claimed,  has  bren  used  with  advantage  in  neuralgia 
ami  peripheral  palsies,  and  is  tlmuglit  to  bring  aliout  good  results  by 
pnimoting  the  abscjrption  of  the  cxudatitMis  from  arouml  the  atlectcd 
nerves. 

PifMHlve  and  trcfirr  mofion  <'unsists  in  alternately  flexing  and  rotating 
the  liuib  tf)  imitate  the  nnrmal  joint-movements.  These  motions  should 
be  carefully  practisKl,  ami  in  easels  of  fracture  shnuld  not  be  undertaken 
until  there  is  ipiite  firm  union  at  the  seat  of  fnicture,  or^  ii^  for  any 
n'sisou,  passive  nintion  is  made  uh'  of  liefore  this  time,  the  fragmentiS 
should  be  sup]x>rted  while  it  is  being  empbiyed.  Passive  motion  asso 
eiated  with  massage  will  often  he  found  <»f  the  greatest  value  in  the 
treatment  of  joints  which  have  been  iininoliilized  fVu^  a  time  following 
>prains,  fractures,  or  tlisliHations, 

Mnffrh-Jjeittin*/, — 'rhis  is  a  form  of  massjige  whi^-h  is  practi.scil  l»y  the 
use  of  three  elastic  tubes  fastened  together  near  a  handle  to  which  they 
are  attached,  the  sixe  of  the  tubet^  and  the  length  and  thickness  of  the 
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material  depending  upon  the  different  purposes  for  which  the  instruments 
are  employeil.  Muscle-beating,  when  applied  to  the  general  surface, 
should  not  be  made  upon  the  naked  skin :  the  parte  should  be  protected 
by  a  thin  covering  of  some  kind,  and  the  application  is  to  be  suspended 
as  the  sensation  of  moderate  burning  or  an  increase  of  surface  temper- 
ature is  felt  by  the  patient.  Muscle-beating  has  been  recommended  in 
cases  of  muscular  ataxy,  in  stiffness  of  the  joints  following  sprains  or 
dislocations,  in  rheumatism,  and  in  lateral  curvature  of  the  spine.  It 
has  the  advantage  of  being  a  form  of  massage  which  the  patient  himself 
can  often  employ  with  advantage. 

Electro-therapy. 

The  constant  current,  gjdvanism,  is  often  made  use  of  in  the  various 
paralytic  conditions  which  accompany  or  follow  surgical  affections,  being 
passed  along  the  course  of  nerve-trunks  to  excite  their  conducting  power 
or  in  neuralgic  affections  to  act  as  a  sedative. 

Faradization. — Electricity  in  the  form  of  the  induced  current,  far- 
adLsm,  is  often  employed  in  surgical  affections  where  the  tonic  and 
stimulating  effects  are  chiefly  desired :  in  cases  of  wasting  of  the  mus- 
cles following  fractures  or  sprains,  in  some  forms  of  club-foot,  and  in 
lateral  curvature  of  the  spine  the  judicious  use  of  the  farad ic  current 
will  often  be  found  to  be  followed  by  the  most  satisfactory  results.  The 
current  is  applied  in  such  a  manner  as  to  bring  about  (contraction  of  the 
affected  or  wasted  muscles,  and  thus  improve  their  nutrition. 

Franklinization,  or  Statical  Electricity. — The  earliest  application 
of  electricity  in  the  treatment  of  disease  was  made  by  the  use  of  stat- 
ical electricity,  and,  although  it  fell  into  disuse,  it  has  recently,  with 
the  perfection  of  modern  machines,  been  very  widely  revived.  In 
applying  stiitieal  electricity  the  patient  may  be  treated  by  insulation 
or  the  S4>-Cidled  dry  electric  bath.  The  second  method  of  using  statical 
electricity  is  by  sparks  or  shocks  from  a  LeydtMi  jar  which  is  charged 
frcmi  the  prime  conductor  of  an  electrical  machine  in  motion  or  by  the 
electric  brush.  McClure  states  that  in  the  static  induced  current  we 
have  a  means  of  producing  muscular  contraction  when  faihu'c  results 
fn>in  the  strongest  bearable  farad ic  currents. 

Electrolysis. — Electrolysis,  or  the  chemical  decomposition  induced 
by  electricity,  is  employed  in  surgery  to  destroy  morbid  ])roducts,  tumors, 
or  exudations.  For  this  procedure  the  galvanic  or  eontinnous  current  is 
reijuinnl.  In  applying  electrolysis  to  a  tumor  the  needle  connected  with 
one  of  the  poles  of  the  battery  is  inserted  into  the  tnmor  and  the  other 
rheophore  is  applied  to  the  surface  of  the  body,  or  two  fine  needles,  care- 
fully insulated  nearly  to  their  extremities,  are  connected  with  both  poles 
of  the  batter}'  l)y  conducting  cords  ;  these  are  introdnced  into  the  tumor 
and  a  weak  current  is  allowed  to  pass,  and  its  strength  is  gradually 
incrcjised  as  the  operation  advances  ;  the  cnrrent  is  ])as<ed  for  fifteen  or 
twenty  nu'nutes,  and  the  procedure  is  repeatcKl  at  intervals  of  sc^veral 
days,  until  some  decided  change  occurs  in  the  tumor.  Electrolysis  lias 
!>e(Mi  applied  with  success  in  the  treatment  of  aneurism  inaccessible  to 
other  oj)erative  procedures,  in  malignant  growths,  in  nani,  in  goitres, 
cysts,  hydatids,  and  is  at  the  present  time  the  most  satisfactory  method 
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of  removing  superfluous  hairs  from  those  parts  of  the  body  in  which 
their  presence  causes  disfigurement. 

Gkklvano-cautery. — Gralvano-cautery  batteries  are  constructed  with 
plates  of  large  size,  placed  closely  together,  so  that  the  internal  resistance 
is  reduced  and  a  current  is  quickly  obtained  which  will  keep  a  metallic 
electrode  at  a  white  heat.  The  advantage  in  this  form  of  cautery  is  that 
the  electrode  can  lx»  introduced  into  the  various  cavities  of  the  body 
while  cold,  and  quickly  heated  to  the  desired  temperature.  The  elec- 
trodes are  made  of  various  shapes  and  sizes,  accortling  to  the  object 
desired  (Fig.  116). 

Fig.  116. 


Electrodes  for  galvano-cautery. 

Galvano-cautery  is  applied  for  the  same  purposes  as  the  actual 
cautery,  but,  as  previously  stated,  its  use  is  more  convenient  in  the 
various  cavities  of  the  body,  its  action  ciin  bo  more  easily  localized,  and 
by  its  use*  heiiiorrhago  is  avoidcnl.  Gralvano-cautery  is  frequently  em- 
ployed to  destroy  iu()rl)id  growths  in  the  nasal  passages,  the  throat, 
vagina,  or  uterus,  and  also  may  be  employed  in  the  treatment  of  super- 
ficial external  growths :  in  using  it  for  the  removal  of  growths  from  the 
mucous  nicnibrano  its  ai)plication  may  bq.  rendered  practically  painless 
by  previously  tlioruughly  cocainizing  the  parts. 


The  Cystoscopb. 

This  is  an  instrunu^nt  for  examining  the  mucous  membrane  of  the 
bladder,  and  is  one  of  the  most  im{X)rtant  and  useful  of  the  electric-lamp 
instruments,  Ixcause  it  affords  information  which  cannot  be  obtained 
without  it.     A  cystoscope  consists  of  a  beak  sound  in  which  there  b  a 

Fig.  117. 


Leitor's  cystoscf^pe. 


telesco])ic  arrangement  by  which  the  surface  of  the  bladder  is  vieweil 
througli  a  small  window  of  rock  crystal.  The  lamp  is  enclosed  in  the 
beak  of  the  instrument  and  throws  its  light  through  another  ^vindow, 
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also  of  cry.^taL  ujmui  the  |mrt  of  thp  tiliiildrr-wnll.  Fur  fxamining  the 
tipper  part  of  tfie  hhwldera  stqvarate  in.-^trimieiit  uith  a  Biiiall  i*eHw'tintr 
Iprigni  i^  useil*  The  bladder  must  c^^nitaiii  six  or  eight  ounees  of  *'k*iir 
urine  or  clear  water  if  ti  proj>er  view  i>f  the  walls  is  to  beoblaiued.  If 
the  thiitl  prei^eut  Ls  turbid,  the  view  is  very  iiioefi  obscured  ;  if  tun  little 
fluid  be  present  in  the  bladder,  the  lieak  «if  the  iustnuneiit  with  tlju 
lamp  is  likely  to  become  burietl  in  the  folds  of  the  nuicous  meuibraiie 
and  the  light  will  be  cut  off,  and  in  tliat  eik^e  the  mncous  menibnme  may 
be  burned.  A  ceiiain  amount  of  praetiee  is  n*(jtiired  to  use  the  eystr»- 
>|M»  properly  and  to  i"ocf>^nize  the  apiK'anmee  < if  the  uuioous  membrane 
of  the  bladder  in  health  and  in  its  varied  morbid  c^^nditions. 

The  UEETimoscopE. 

The  urethroscope  (Fij^.  118)  consists  of  a  stmijrht  metal  tube  pro- 
vided with  a  i-ounded  obturator  of  hard  rubber  which  pr«»ject&  beyond 

Fio.  118. 


The  urvthnwcopo, 

the  end  uf  the  tulH»,  This  instrument  is  intrf»thice*1  into  the  uretlira 
until  the  bladder  is  reached,  wlien  it  is  slightly  witlidrawu  and  the  olitu- 
TO!j»r  i.s  removtHl.  The  instruioent  is  then  attaches  I  to  a  mirmr  <»r  an 
eleetric  lamp,  by  whieb  a  stn^nir  li^ht  is  thrYiwn  int(»  thctnljc,  and  as  the 
tnbe  18  witndrawn  various  pirtions  of  the  urethra  are  exposed  to  tlie 
view  «pf  the  surgeon.  By  metinn  of  the  uretliiviscojie  a  \'ery  accurate 
speetion  of  various  |>ortions  of  the  uretlnii  ean  hi*  obtained. 

The  Panelecthoscope. 

Thw  instrument,  intrrKluced  l>y  Leiter,  cunsists  of  a  tautei-o  with  a 
handle  and  mirror.  The  li^ht  fr*un  a  small  inrarKk\M:"ent  lamp  i>  pro- 
jf'ot*:^!  by  the  mirror  alontj  the  tulK%  which  i^  inserted  iiitii  tiie  ji^irt  to 
be  exanilne^I.  Tubes  of  various  sizes  are  adapted  to  the  instrument,  and 
it  ii*  e?«jR*eially  usefnl  for  endoscopy  of  the  uretlira,  and  it  is  also  arran^efl 
fur  eximiinin^  the  ear,  the  pharynx,  and  stomaelh 

LocAi.  Anesthesia. 

Gold. — I^^cal  anB^he.sia  may  be  produced  by  the  application  of  cold, 
either  by  n  |*icee  of  ice  or  by  a  mixture  of  ice  and  salt  held  in  contact 
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with  the  part  for  one  or  two  minutes,  or  by  directing  a  spray  of  rhigo- 
lene  upon  the  surface  of  the  part  whose  sensibility  is  to  be  obtunded. 

iSuiphuHc  ether  J  used  as  a  spray  for  a  few  seconds  upon  the  surface 
of  the  body,  will  produce  complete  ansesthesia.  Chloride  of  ethyl  is 
also  used  to  produce  local  ansesthesia,  and  is  conveniently  furnished  in 
glass  tubes,  one  end  of  which  is  drawn  out  into  a  fine  point  and  her- 
metically sealed ;  when  used  the  end  of  the  tube  is  broken  off  and  a  fine 
jet  of  ethyl  is  projected  upon  the  surface,  the  warmth  of  the  hand  being 
sufficient  to  force  the  fluid  from  the  tube.  This  form  of  local  anaesthe- 
sia is  made  use  of  in  minor  surgical  procedures,  such  as  aspiration,  the 
opening  of  abscesses,  and  tlie  removal  of  su|>erficial  tumors. 

Rapid  Respiration. — liapidly-repeated  deep  inspirations  kept  up  for 
a  few  minutes  will  })roiluce  insensibility  to  pain,  but  sensibility  to  con- 
tact is  not  obliterated.  This  form  of  anaesthesia  may  be  made  use  of  in 
slight  operations,  sucli  as  the  opening  of  abs(*esses. 

Cocaine. — Lociil  anjcsthesia,  produced  by  the  employment  of  an 
aqueous  solution  of  the  hydrochlorate  of  cocaine,  in  strength  from  2  to 
12  per  cent.,  is  often  made  use  of  in  minor  surgical  procedures  where 
the  mucous  membrane  is  to  be  o|>erated  upon  or  gro>\'ths  removed  from 
it.  Analgesia  is  produced  by  brushing  the  surface  over  with  the  solu- 
tion of  (cocaine  or  by  aj)plying  a  compress  of  absorbent  cotton  saturated 
with  the  solution  to  tlu?  part  for  a  few  minutes;  in  mucous  cavities  the 
latter  method  of  aj)])lication  will  be  found  most  convenient.  In  using  a 
solution  of  cocaine  to  produce  aneesthesia  in  o|)erations  upon  the  eye  a  2 
or  4  per  cent,  solution  is  dropptHl  into  the  eye,  and  the  application  is  re- 
l)eated  until  the  analgesia  is  comj)lete. 

In  applying  cocaine  to  the  urethra  a  4  to  10  per  cent,  solution  is 
injected  into  the  urethra,  and  is  allowed  to  remain  for  two  or  three 
minutes  :  more  than  one  or  two  grains  should  not  l>e  injecteil  at  one 
time,  for  fiital  results  have  followed  the  injection  of  larger  quantities 
into  this  organ. 

When  it  is  desired  to  ])r()duce  local  anaesthesia  of  the  skin  or  deeper 
tissues,  the  application  of  cocaine  to  the  surface  is  not  satisfactory',  and 
it  should  in  such  crises  be  introduced  hypodermically  into  the  deejKT 
layers  of  the  skin  aiul  into  the  cellular  tissues  of  the  parts  to  be  operated 
upon  :  to  avoid  nudti])le  ])uncture  the  needle  is  not  completely  with- 
drawn from  the  wound,  but  its  direction  is  changed,  and  the  solution  is 
thrown  into  the  different  ])ortions  of  the  tissues.  It  is  well,  iji  situations 
where  it  can  be  accom]>lishe(l,  to  cut  oif  the  circulation  fnmi  the  jxirt  to 
be  o]>erate(l  upon  by  phicing  around  it  a  rubber  strip  or  tube,  which  pre- 
vents its  rapid  al)sorption  into  the  general  l)lood-current.  It  is  well  not 
to  inject  more  than  one  grain  of  the?  drug  in  that  way,  for  fatal  results 
have  followed  the  injection  of  larger  (juantities,  and  great  care  should 
always  be  exercised   in  using  cocaine   hypodermically. 

S)ine  ])ersons  liave  an  idiosyncnisy  for  ccKiune,  and  children  seem 
more  susceptil>le  to  its  constitutional  eflects  than  adults.  The  author 
has  seen  several  cases  in  diihhvn  in  which  marked  symptoms  of  cocaine- 
poisoning  have  resulted  from  the  apjilieation  of  a  4  per  cent,  solution  to 
the  nasal  nuieous  membrane. 

In  minor  surgical  oi)erations,  such  as  amputations  of  the  finger,  cir- 
cumcision, opening  of  abscesses,  and  the  removal  of  sui>erficial  tumors, 
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cocaine  anaesthesia  may  be  employed  with  advantage,  but  its  utility  is 
most  marked  in  operations  upon  the  eye  and  those  upon  the  mucous 
membrane  of  the  nose,  throat,  rectum,  vagina,  and  urethra.  A  4  per 
cent,  solution  applied  for  a  few  minutes  to  the  surface  of  an  ulcer  which 
is  to  be  cauteriz^  will  render  the  operation  almost  painless. 

Catheters. 

Catheters  are  hollow  tubes,  made  either  of  metal,  india-rubber,  linen 
and  shellac,  or  other  flexible  substances. 

Metallic  catheters  are  made  of  silver,  or,  if  constructed  of  other 
metals,  they  should  be  plated  with  silver  or  nickel  to  give  them  a 
smooth,  bright  surface  which  can  easily  be  kept  perfectly  clean ;  and 
their  shape  should  conform  to  tliat  of  the  nonnal  urethra  (Fig.  119). 


V. 


Fig.  119. 


Metallic  catheter. 


The  shape  of  the  metallic  (catheter  is  sometimes  changed  to  meet  certain 
indications ;  for  instance,  the  metallic  catheter  for  use  in  cases  of  en- 
larged prostate  is  longer  and  has  a  larger  curve  tlian  the  ordinary  instru- 
ment (Fig.  120).  The  metallic  catheter  for  the  female  is  shorter  and 
hiis  a  much  smaller  curve  than  the  instrument  used  for  the  male  urethra. 


Pro.static  cntlKtt'r. 


Flexible  Catheters. — The  nu>st  coniinonly  used  variety  of  flexible 
catheter  is  tliat  known  as  the  English  catheter,  which  is  made  of  linen 
and  shellac,  and  is  provided  with  a  stylet ;  it  can  he  moulded  into  any 
shajK*  desire<l  by  dipping  it  in  hot  water,  which  renders  it  very  flexible, 
and,  after  moulding  it  to  the  proj)er  curve,  this  can  he  fixed  hy  im- 
mersing it  in  cf)ld  water,  which  hardens  it  again. 

The  French  flexible  catheters  are  made  of  india-rubber  or  a  com- 
bination of  this  material  with  other  substances.  These  instruments  are 
conical  toward  their  extremities,  and  t(»rininate  in  an  olive-sha])ed  point, 
and  they  are  ])rovided  with  one  or  two  smoothly  finished  eyes  near  their 
vesical  extremities  (Fig.  121). 
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AiKithfT  foroi  of  fli'xihie  catheter,  kiinun  as  the  tihowrrl  catheter  or 
Mercier'ti  catheter  (Fig.  122),  han  an  angle  ur  elbow  near  Its  vesical  ex- 
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.fi.T|£MAjM.rt.  CO  " 


French  flexible  catheUTB. 


tremity  ;  thin  is  often  found  a  satisfactory  instrament  to  use  in  cases  of 
enlargcil  ]>i*ointate,  A  variety  of  flexiljle  t^ithetcrs  made  i*f  8oft  india- 
rubl>er  is  also  i^umetimes  employed  (Fig*  123). 


Fui.  122. 


^ 


3« 


Merclera  ell>ow'eil  cotlifler. 


Catheters  and  bougies  are  made  accord! t»g  to  a  certain  Bcsde.  The 
English  scale  runs  frcmi  1  to  12,  the  American  fruiii  1  to  20,  and  the 
Freuch  ir*jni  1   to  tM), 


Fig.  123. 


Poft-fiibbtr  cathettT. 


Bou^es.—Bougics  are  flexible  instruments  which  eorresnond  in  size 
and  s\\ii\K'  to  the  English  and  French  catheters,  and  besides  thcst^  are  the 
acorn-painted  bougies  (Fig,  124),  and  the  filiform  bougie,  wliii'h  is  made 


Fig.  124. 


Bulbous  or  acorn-pcilnted  bouf>ii>8. 


of  whalebone  or  of  tlic  sjinie  material  as  the  ordinanr^  French  bougie  and 
catheter,  Filit\»nn  bougies  ni'e  <if  very  snudl  size,  and  eau  <ifteu  he 
passi'd  thrniiirh  strictun^s  whicfi  will  admit  tht'  ]>assiige  nf  no  other  iorm 
iif  instrinucJit  (Fig.  125),  Buugics  arc  em[iloyetl  in  the  treatment  of 
strictnres  of  the  urethra  l*v  dilatati<»iK 
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Sounds. — Sounds  are  solid  instruments  made  of  steel  with  a  smooth 
surface  and  plated  with  nickel ;  they  correspond  in  size  to,  and  have  the 

Fio.  125. 


Filiform  bougies. 


same  curve  as  the  metallic  catheter ;  the  handle  is  flattened  to  allow  the 
operator  to  grasp  them  firmly,  and  they  are  employed  in  the  treatment 
of  strictures  by  dilatation  (Fig.  126).     A  special  sound,  which  is  straight 


Fio.  126. 


steel  sound. 


^ 


and  is  shorter  than  the  sound  employed  in  the  treatment  of  urethral 
Btrictures,  is  used  in  dilating  strictures  of  the  meatus  (Fig.  127). 


Fig. 127. 


Sound  for  dilating  meatus. 


Introduction  of  a  Catheter. — The  pa.ssin^  of  a  catheter  is  a  iiiiuDr 
ijiur^ic'Jil  ]m>cedure  which  every  practitioner  is  at  times  called  U]>on  to 
emplov,  and  in  a  healthy  urethra  it  is  a  matter  of  little  difficulty. 
For  the  iutrmluction  of  a  witheter  the  j)atient  may  be  in  the  stand- 
ing, sittinjr,  or  recuml)ent  [X)sture,  and  the  latter  is  the  best  in  most 
«ises ;  he  should  rest  Sf[uarely  on  his  back  and  should  have  the  thighs  a 
little  flexeil  and  separated.  Before  i>assing  a  metallic  catheter  the  sur- 
giM»n  should  see  that  it  is  j)erfectly  dean,  and  after  warming  and  oiling 
it  lie  stands  upon  the  left  side  of  the  [)atieiit,  grasps  the  i)enis  with 
the  left  hand,  and  turns  it  over  the  pubis,  iiitnxluces  the  beak  of  the 
catheter  into  the  meatus,  and  gently  passes  it  along  the  urethra  until  its 
|M»int  passers  beneath  the  symphysis  pubis ;  at  this  point  the  handle  is 
elevated  and  gently  depn»ssed  between  the  thighs,  and  the  beak  will  j)ass 
into  the  bladder  (Fig.  128).  When  the  j)rostatic  region  is  reached  dif- 
ficulty is  sometimes  exi)erienced  in  j)assing  the  catheter ;  this  is  especially 
the  case  if  the  prostate  gland  is  enlarged  :  this  may  be  overcome  by  intro- 
ducing the  finger  into  the  rectum  and  guiding  the  catheter  through  this 


tbrmig-li  thr'  yrctlini  mU*  tlie  liIiuUkT  by  gently  pnsliiiitr  tlio  iRstniment 
iKwiiuaril.     In  this  varit-ty  oi' fiitlit'ter,  wliieli  Iuh  n<»  riirve,  tlio  surgeouj 
has  iin  nifaiiH  ufguitlinL^  ih(^  ]v»nnt  of  the  iriHtrnnn'iit,  nnd  if"  an  nhstnictii* 

niet  he*  shuulil  withJnivv  tlie  instninitiit   slightly  and  make  another' 
atti.'in|>t  ;  all  niaiH|)iilatinns  sh<Yiilil  he  extrernoly  gentle. 

I*((sHin<j  thr  Fnaaf*   ^  Vf//^i7*7  ,— Tliis  iiistninieiit  shoiiltl  he  iiitriKhjred 
without  i*X|K>sure  ut*  the  jiatietit,  slie  heinti:  in  bed  with  tlie  tliighs  slightly^^J 
flexcni  and  si^|wirnt4'd  frxnu  eaeh  t>tlien     The  sui-^^'on  intnKliiees  the  fore^H 
finpT  <>r  the  left  liand  between  tl»e  nyni))ha^,  lirm^hi|r  it  fnvrn  behind^^ 
forward  until   he  tdtielies  the  s]«iee  between  thi*  entrance*  to  the  vupna 
and  the  urifiet*  of  the  urethra  ;  the  eathefer  is  then   intnHhHvd  with 
ri)j:ht  hand  liehl  a--  sliowii  in  Fi^*;,  12*J,  and,  truided  l>y  the  h^ft  forefingei 
Is  iKii^si*tl  tliruugh  tlie  oriiiee  of  the  urethm  into  the  Idadder, 


CATHETERS, 


113 


Tifing  Male  Catheter  in  the  Bladder. — When  it  is  desirable  to  retain 
a  catheter  for  some  time  in  the  male  bladder,  it  is  necessary  to  secure  it 
to  prevent  its  slipping  out.  Either  a  metallic  or  flexible  catheter  may  be 
employed,  but,  as  a  rule,  the  flexible  instrument  is  to  be  preferred.  There 


Fio.  129. 


Method  of  holding  female  catheter. 


Fig.  130. 


Tyiiifr  in  catheter  (Br>'ant). 


are  several  methods  of  securing  it  in  the  bladder.  One  method  consists 
in  taking  two  narrow  strips  of  tape,  or  two  or  three  strong  silk  liga^ 
tures  attached  to  the  rings  at  the  end  of  a  metallic  catheter  or  securely 
&stened  around  the  end  of  the  flexible  instrument,  and  these  arc  next 
brought  Ijackward,  one  on  each  side  of  the  penis,  and  the  skin  is  drawn 
for^-anl,  and  a  strip  of  adhesive  plaster  half  an  inch  in  width  is  passed 
over  the  ligatures  or  tapes  and  carried  three  or  four  times  around  the  body 
of  the  i)enis  just  behind  the  position  of  the 

f^lans  peni.s.  If  the  skin  has  becm  brought  well 
bnvard  before  the  straps  liave  been  applied, 
the  ligatures  are  tightened  a*^  it  .slips  back,  and 
the  cjitheter  has  not  too  mucli  play  (Fig.  130). 

Another  methcKl  consists  in  fastening  a 
.stnmg  silk  ligature  around  the  catheter  just 
in  advance*  of  the  meatus ;  the  two  ends  arc 
next  brought  backward  and  tied  in  a  knot 
Ix^hind  the  (»orona  glandis  ;  the  ends  are  then 
(sirri^nl  annuid  behind  the  corona  and  ticnl  on 
one  side  of  the  fnenuni ;  the  foreskin  is  slij)])e(l  forward  and  covers  the 
ligatur(»s. 

Catheters  may  also  be  swured  in  the  bladder  hv  tying  the  ends  of  the 
silk  lig-atures  which  are  attached  to  the  instrument  in  advance  of  the 
meatus  to  tufts  of  pul)i(!  hair.  A  sim])ler  niethcKl  of  securing  a  flexible 
catheter  is  to  jH»rfonite  the  free  t?nd  with  a  needle  armed  with  a  double 
ligatun*  of  silk  or  henij) ;  the  needle  being  n^moved,  two  loops  are  made 
of  the  projKT  length,  and  these  are  passed  through  the  ends  of  a  T-bandage, 
which  is  secured  around  the  waist,  the  tails  being  brought  up  on  either 
si<Ie  of  the  scrotum  and  s<»cure<l  to  the  IkkIv  of  the  bandage  ])assing 
around  the  waist. 

In  the  female  bladder,  when  it  is  desirable  to  keep  the  bladder  empty, 
the  s<'lf-n»taining  catheter  is  employecl,  which  consists  of  a  catheter  with 
a  bidl>at  its  vesical  extremity,  or  an  ordinary  catheter  with  silk  loops  and 
a  T-l>andage  may  be  employed  in  the  same  manner  as  in  .securing  the 
male  (catheter. 
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Washing  Out  the  Bladder. 

This  procedure  may  be  required  in  the  treatment  of  cystitis,  and  it  is 
accomplished  by  passing  a  flexible  catheter  with  a  large  eye  into  the 
bladder,  or  a  double  catheter  may  be  employed.    A  syringe,  or,  better,  a 

rubber  bulb,  holding  about  a  pint,  having 
Fig.  131.  a  nozzle  and  stopcock  (Fig.  131^,  is  filled 

with  warm  water  or  with  any  meaicated  so- 
lution which  is  desired,  and  it  is  then  at- 
taclied  to  the  free  end  of  the  catheter,  and 
the  contents  are  gently  injected  into  the 
bladder;  care  sliould  be  taken  that  the 
Rubber  i^g  -ith  jStogcookjo^  wash-     j^j.^ j j^.^.  j^  ,^^^  ^^^^  ^^^^^,^  distended.    When 

the  desired  amount  of  liquid  has  been 
injecteil,  the  bulb  or  syringe  is  removed,  and  the  fluid  is  allowed  to  nm 
out  of  tlie  catheter,  and  the  procedure  may  be  rej)eated  until  the  solution 
comes  away  perfectly  clear. 

If  it  is  desirable  to  have  the  bladder  perfectly  emptied  of  the  solu- 
tion, the  operator  should  compare  the  amount  of  fluid  injec^teil  with  that 
which  escapes,  and  in  cases  of  ])aralysis  of  the  bladder,  where  the  fluid 
injected  does  not  esca])e,  p*utle  pressure  should  1)(^  made  upon  the  abdo- 
men over  the  j)ul)is  to  facilitate  its  removal.  Solutions  of  boric  acid, 
permanpuiate  of  j)otassiuin,  and  weak  solutions  of  carbolic  acid  and  of 
nitrate  of  silver  are  often  ein])loyed  in  washing  out  the  bladder  in  cases 
of  chronic  cystitis. 

Urethral  Injections. 

As  urethral  injections  are  usually  made  by  the  patient  himself,  he 
should  be  shown  or  instructed  how  to  employ  them.  A  rubber  syringe 
having  a  conical  nozzle  and  holding  about  two  or  three  drachms  is  the  best 
instrument  to  employ  for  this  purpose  (Fig.  132).     The  syringe  having 

been  fllled  with  the  solution,  the  patient, 
Fig.  132.  sitting  upon  the  edge  of  a  hard  chair  with 

the  thighs  separated,  grasps  the  syringe*  be- 
tween the  thumb  and  middle  finger  of  the 
right  hand,  the  tip  of  the  index  finger  n\st- 

iKthnilsyrinjje.  "^K  "P**^^  ^'^^'  ^'"*'  ^^  ^^^    pistOU,  and  iuscrts 

its  conical  nozzle  from  a  quarter  to  half  an 
inch  within  the  meatus,  which  is  held  open  by  the  thumb  and  finger  of 
the  Ici't  hand  ;  and  after  its  introduction  the  meatus  should  l)e  dra\vn 
tightly  around  it,  the  pressure  being  made  laterally  so  as  to  narrow  the 
aperture  instead  of  broadening  it,  as  is  the  case  when  the  compression  is 
in  an  antero-|K)sterior  direction.  After  the  fluid  has  been  thrown  into 
the  urethra  in  this  mainier,  the  syringe  is  removed,  and  the  patient  is 
instructed  to  hold  the  li])sof  the  meatus  together  for  one  or  two  minutes 
to  prevent  the  escape  of  the  fluid. 

Sutures. 

A  variety  of  materials  are  em])loyed  for  sutures,  such  as  silk,  catgut, 
Kangaroo-tail  tendon,  silver  or  iron  wire,  silkworm  gut,  and  horse-hair; 
the  material  most  frecjuently  employed  at  the  present  time  is  either  cat- 
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gut,  silk,  or  silkworm  gut,  although  some  surgeons  still  prefer  metallic 
sutures.  Catgut  and  kangaroo-tail  tendon  are  practically  the  only  sub- 
stances employed  as  sutures  which  are  absorbent;  other  varieties  of 
suture  require  removal  after  their  application,  although  some  sutures, 
such  as  silk  or  silkworm  gut,  when  employed  in  deep  wounds,  may 
have  their  ends  cut  short,  and,  if  the  wound  remains  aseptic,  they  are 
apt  to  become  encysted  and  produce  no  trouble.  It  matters  little  what 
material  be  employed  for  sutures  if  the  surgeon  is  careful  to  sec  that  it  is 
thoroughly  aseptic  before  being  brought  in  contact  with  the  wound. 

SiUures  of  Coaptation, — These  are  superficial  sutures  applied  closely 
together,  and  include  only  the  skin  ;  they  are  employed  to  secure  accurate 
apix>sition  of  the  cutaneous  surface  of  wounds. 

i^ntnr en  of  Approximation, — These  are  sutures  which  are  applied  deeply 
in  the  tissues  to  secure  approximation  of  the  deep  portions  of  a  wound  ;  this 
object  is  accomplished  by  the  use  of  the  quilled,  button,  or  plate  suture. 

Sutures  of  Rehixation, — These  sutures  are  entcre(^l  and  brought  out  at 
some  distance  from  the  edges  of  the  wound,  and  are  employed  to  prevent 
dangerous  tension  upon  the  sutures  which  approximate  the  edges  of  the 
skin.     Tlie  quilled,  button,  or  plate  suture  is  suitable  for  this  purpose. 

Secondary  Sutnren, — Tliese  sutures  are  applied  when  the  surfaces  of 
the  wound  are  covered  by  granulations,  when  the  primary  sutures  have 
failed  to  secure  apposition  of  the  edges  of  the  wound,  or  in  cavSes  of 
seeondar}'  hemorrhage  where  the  opening  of  the  wound  has  been  neces- 
sitated to  turn  out  the  blood-clot  and  secure  the  bleeding  vessel,  or  in 
plastic  o|)erations  where  the  primary  sutures  have  failed  to  secure  appo- 
sition of  tlie  edges  of  the  flaps.  They  are  also  employed  with  advantage 
in  cases  in  which  it  is  neccssarj^  to  pack  a  wound  with  antiseptic  gauze, 
or  to  alloVv  haemostatic  forceps  to  remain  clamped  upon  bleeding  tissues 
in  a  wound  at  the  time  of  operation.  The  sutures  should  in  such  a  case 
be  intnxluced  and  loosely  tie<l  at  this  time,  and  when  the  packing  or 
foreei)s  is  removed  at  the  end  of  two  or  three  days  the  sutures  are 
tightened  so  as  to  secure  apposition  of  the  edges  of  the  wound. 

Surgical  Needles. 

Xeedles  for  surgical  use  are  of  diflVrent  sizes  and  shapes  (Fig.  133) : 
straight  ueeilles,  triangular-pointed,  are  the  ones  most  commonly  em- 
plovc<l,  but  curved  needles  will  be 

found  most  convenient  for  the  in-  *^^'  ^'^'^" 

InnJuction  of  sutures  in  wounds 
of  certain  locations.  The  ordinary 
n)un(l  sewing  needle  is  the  needle 
usually  j)referred  in  the  introduc- 
tion of  sutures  in  intestinal  woun<ls. 
Tul)ular  needles  are  often  employed 
in   intHKlucing  sutures  in  wounds 

in  which  the  use  of  an  ordinary     r"  — "    ~'  —  ^ 

needle  is  difficult  ;  for  inst^uice,  in  c     •    i 

the  oj>eration  tor  cleit-|)aiate  and 

for  the  introduction  of  sutures  in  deep  wounds  a  mounted  needle  will 
often  \w  found  very  useful  (Fig,  134). 
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Calyx-eycHj  necnllos,  %vhi(4i  nre  t!ire;i«kMl  Uy  lieinir  jmsht'd  down  iqwii 
the  suturt?,  are  :?onietimes  useful.     Hi«getIoroV  oeedle.s,  either  i?traight  or 
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Mounted  iieedli?. 


curved,  whirh  are  Hat  and  easily  nenetrate  thi/  skin  an*!  make  a  .small 
eleuu  woun<lj  are  often  ei]i|)l(>yetl  with  advantage,  tSiii^gioul  needles 
should  be  shar]i  and  clean »  and  sliould  be  rendered   thormighly  aseptic 

Fit;,  135. 


Needle-holder. 


In-fttrt'  heiu^  used.  A  necdle-liolder  (Fi*r*  l^*i5)  is  often  required  fiir  the 
8iiti^taetory  introduction  *»f  sutures  in  wounds  lA*  certain  lot^dities.  If 
this  h  not  at  hand,  tlie  needle  may  be  held  by  a  pair  of  di'ej^ing  forceps 
or  a  pair  of  htemostatic  fiirct^ps. 


Method  of  Securing  Sutures  and  Ligatures. 

Xfctallic  sutures  arc  usual ly  st/curcd  liy  twistin^r  the  ends  to^ctlier  nr 
by  passiuju;-  tlic  cndsthnaigh  a  jR-rionitcd  sliot  and  clanipiu^  the  shot  witli 
a  shot-cnni pressor,  whi(*li  swnrcly  fixes  them. 

futures  of  catjjrut,  silk,  silkworm  gut,  kaniranMntail  tcudon»  nr  hursc- 
huir  are  scrurc<l  \i\'  tyin^r;,  and  s(*vcral  different  knots  are  employed  to 
R'eun*  tht^ni.  Thest^  sntnms  may  also  l)e  s<>cured  hv  clamping  witli  jxt- 
fo rated  sh<tt, 

lierf  or  Flat  Knot, — This  is  one  of  the  best  forms  of  knot  to  use  in 
securing;  ligatures  %\v  sulnres,  and  is  made  I>y 
passing  ttne  end  of  tlie  Hi  rend  over  an<l 
around  tlie  other  end,  and  tlie  knot  tlms 
foruMMl  is  ti<^iiteued  ;  the  ends  of  tlie  tliread 
are  next  carried  toward  «'ach  other,  and  the 
same  end  is  aj^ain  «irrie+I  over  and  aronml 
the  iitlier,  and  wli(*u  the  lot>p  is  drawn  tijudit 
we  liavc  formed  the  rvv\^  or  flat   knot  (Ft^. 

Reef  or  flat  knot.  Snn/toit^x  Knot, — ^Tlus  kuot  i>  furmed  Uy 

itivvym^  one  end  of  the  tliread  twice  around 
the  other  end,  and  after  tighteuing  this  loop  the  same  end  is  carried  over 


Fig.  136. 
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and  around  the  other  end,  as  in  the  case  of  the  final  knot  of  the  reef  or 
flat  knot  (Fig.  137).     The  surgeon's  knot  and  reef  knot  combined  form 


Fio.  137. 


Fig.  138. 


Surgeon's  knot. 


Surgeon's  and  reef  knot  combined. 


one  of  the  best  methods  of  securing  sutures  or  ligatures  of  catgut  or 
silk,  as  the  first  knot  is  not  apt  to  relax  before  the  second  knot  is  ap- 
plied (Fig.  138). 

Granny  Knot. — This  method  of  tying  the  ligature  or  suture  should 
not  be  employed,  as  the  resulting  knot  is  not  as  secure  as  the  reef  knot, 
and  is  apt  to  relax  :  it  differs  from  the  latter  in  the  fact  that,  one  end  of 
the  thread  having  been  carried  across  and  around  the  other  end,  the  knot 
is  complete<l  bv  carrying  the  same  end  under  and  around  the  other  end 
of  the  thread  (Fig.  i39). 

Fig.  140. 


cJranny  knot. 


Statrordsliiro  knot. 


Sfajfonhhire  Knot. — This  knot  is  muc^h  used  to  fasten  the  liga- 
tures .securing  the  pedicle*  in  the  removal  of  the  ovaries  or  ovarian 
tumors  ;  it  is  applied  as  follows  :  A  mounted  ne'cdlo  armed  with  a  stout 
silk  ligature  is  pas.s(Kl  through  the  pedicle,  and  then  witlidrawn  so  as  to 
leave  a  loop  on  the  di.stal  side ;  this  loo])  is  drawn  over  the  ovary  or 
tumor,  and  one  of  the  free  ends  is  pas.sed  througli  it,  so  that  one  end  is 
alK)ve,  while  the  other  is  below,  the  retracted  loop  (Fig.  140).  The  ends 
an»  then  seizeil  and  drawn  through  the  pedicle  ;  at  the  smne  time  the 
thumb  and  forefinger  are  pressed  against  it  uutil  sufficient  constriction  is 
made,  and  the  ends  are  finally  secured  by  tying  as  in  the  securing  of  an 
onlinary  ligature. 

Varieties  of  Suture. 

The  Interrupted  Suture. — This  variety  of  suture  is  the  one  most 
freipiently  employed  in  the  apposition  of  wounds,  and  consists  of  a  num- 
ber of  single  stitches,  each  of  which  is  entirely  independent  of  the  others. 
In  applying  this  suture  the  surgeon  holds  the  edge  of  the  wound  with 
the  fingers  or  forceps,  and  thrusts  the  needle,  previously  threaded,  through 
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Fio.  141. 


?! 
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the  skin  three  or  four  lines  from  the  edge  of  the  wound.     He  then  passes 
the  needle  from  within  outward  through  the  tissues  of  tlie  opposite  flap 

at  the  same  distance  from  the  edge  of  the 
wound  (Fig.  141).  A  suture  may  be  used 
with  a  needle  threaded  on  each  end,  and  in 
this  case  both  needles  are  passed  from  within 
outward.  The  sutures  may  be  secured  as  soon 
as  aj)i)lied,  or  they  may  be  left  unsecured  until 
a  suihcient  number  have  been  introduced,  and 
then  they  may  be  secured  by  tying  or  twisting. 
Care  should  be  taken  to  see  that  they  make  no 
tension  on  the  edges  of  the  wound,  and  that  they 
are  so  introduced  as  to  make  the  best  possible 
apposition  of  the  parts. 

Deep  or  Buried  Sutures. — In  extensive 
and  deep  wounds  it  mav  be  found  necessarj'  to 
introduce  both  deep  and  superficial  sutures,  the 
former  bringing  about  aj)j)osition  of  the  muscles  and  deep  fascia,  the  suj^er- 
ficial  layer  bringing  together  the  suj)erficial  fascia  and  skin. 

The  deoj)  or  buried  sutures  are  often  employed  to  unite  fascia, 
muscles,  or  tendon.^,  and  tlie  best  material  for  this  variety  of  suture  is 
either  catgut,  silk,  or  silkworm  gut. 

Subcutaneous  Suture. — Halstead  has  recommended  a  subcutaneous 
suture  in  which  the  needle  is  introduced  on  the  under  surface  of  the  skin, 
emerging  directly  at  its  cut  edge,  which  pnKluces  a  subcutaneous  suture, 
as  the  knot  ciiu  be  kei)t  under  the  skin,  and  if  the  silk  be  fine  and  non- 

Fio.  14-J. 


Intorniptod  Riituro. 
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(\)ntiiun.'«l  or  (Jldvor's  >uturo:  nu'llnxi  of  pccuriiiir. 

irritating  it  may  be  encysted  or  may  be  cast  off  after  a  time.  The  object 
of  the  subcutaneous  suture  is  to  avoid  infection  by  the  skin-coccus,  which 
may  be  Ciirried  by  tlie  sutures  if  passed  from  without  inward. 

Continued  or  Glover's  Suture. — This  variety  of  suture  is  applied 
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in  the  same  manner  as  the  interrupted  suture^  but  tlie  stitches  arc  not 
out  apart  and  tied ;  it  is  made  \vdth  silk  or  catgut,  and  is  secured  by 
dni\ving  it  double  through  the  last  stitch  and  using  the  free  end  to  make 
a  knot  with  the  double  portion  attached  to  the  needle  (Fig.  142).  This 
form  of  suture  is  often  employed  in  intestinal  sutures,  or  may  also  l>e 
employed  in  bringing  about  apposition  of  the  edges  of  wounds  in  tissues 
of  loose  structure. 

The  Twisted  or  Hare-lip  Suture. — This  is  a  very  useful  form  of 
suture  where  great  accuracy  and  firmness  of  apiK)sition  of  the  edges  of 
the  wound  are  desired.  It  is  applied  by  thrusting  pins  or  needles 
through  both  lips  of  the  wound,  the  edges  being  kept  in  contact  over 
the  wound  by  figure-of-8  turns  of  silk  or  wire  (Fig.  143).     The  ends  of 


Fio.  143. 


Fig.  144. 


Twisted  or  hare-Hp  suture. 


Imlia-ruljlKT  suture. 


the  pins  should  be  cut  off  by  pin-cutters  after  the  sutures  are  applied,  or 
should  l)e  protected  by  pieces  of  cork  or  ])laster  to  prevent  them  from 
injuring  the  skin  of  the  patient  and  causing  him  pain. 


Fig.  145. 


The  quilt  suture. 


The  twisted  or  hare-lip  suture  is  frequently  employed  in  ])lastic 
opc»nitions  about  the  face  and  in  other  parts  of  the  body  where  accurate 
apiX)sition  of  the  ])arts  is  desired. 

The   India-rubber   Suture. — This   is  a])plied  by  fir^t  ])as.<inir   the 
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pins  iir  iioetik'^i  throii;!;li  thv  edi^es  tif  tlie  flaps,  aiKlj  instead  of  the 
twistinl  figure-* )t-8  sutiiri*  of  i^ilk,  deliciite  riug^ii  of  india-rubber  are 
t'ni|)luyed  [Fig.  144). 

The  Quilt  Suture. — This  %^arjety  of  suture  is  made  witli  silk  or  cat* 
gut,  aiiil  i^  <'Hipli»yfd  iu  wnunds  to  eflW-t  wry  dust*  iqvpn^xiioation  of  the 
parts  and  to  lavvriii  l*a^i;iiig ;  it  is  often  employed  in  eonnection  with 
die  eontinued  suture,  and  is  aI^|Jlied  as  shown  in  Fig.  145* 

The  Quilled  Suture. — Iu  making  use  of  this  suture  a  needle  armed 
with  a  double  thread  of  wire  is  pjissed  through  tlie  tissues,  as  iu  apply- 
ing the  interrupted  suture,  lint  at  a  greater  distanee  from  the  edges  of 
the  w^jund.  Into  tin*  loops  on  one  side  af  the  wound  is  iuserte<l  a 
ijuill  t»r  pieee  tyf  flexible  eatlieter  or  bougie,  and  on  the  i^piiosite  side  the 
frcN?  ends  of  the  sutures  are  tied  aruuud  a  similar  nhjeet  after  being 
tightened  (Fig.    146).       Tliis  fonii  of  future  makes  deep  ami  equable 

Fi<i,  140. 
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The  fiuilkd  suture. 

pressure  along  the  whcjle  line  of  the  \\ouiKb  In  applying  tliis  suture  it 
may  be  well  in  some  i-jises  U*  iutnjdnee  a  tew  snpertieial  interrupted 
sutures  along  tlie  line  of  the  wound  to  8c<'ure  aeeunite  a|ipmximatiou  of 
the  skin.  Thin  form  of  suture  was  formerly  nujeli  em|iloyKl  iu  eases  of 
deep  wounds  to  j^eeun^  aecurate  ap]M>sition  uf  the  (h'ep  portions  of  the 
w'4Mimb  l*ut  reeently  the  intr*>duetion  of  buried  eatgut  or  silk  sutures 
l»as  largely  supplanted  the   use  of  this   variety  nf  suture. 

Button  or  Plate  Suture* — This  suture  isajij4i<"d  In-  passing  a  uetnlle 

arme*l  with  a  double  thread,  as  iu  tlie  casi'  ol'  the  quilled  sutui'e,  the 

ends  of  the  suture  being  passetl  through  the  eyes  of  a 

Fr«i.  147,  button  or   thmugb  }ierlbnitifins    iu   a   letrd   plate  betbre 

being    threaded    itt    the  eye   of  the    ueedh.\      After  the 

sutun\  |irr[»ared   iu  tliis  way,  lias   l»eeu   passed   tlirough 

both  si  ties  of  the  wound,  the  needle  is  removed,  and  the 

free  ends  of  the  suture  are  pa.s'^c^l  through  the  eyes  of  a 

button  or  the  perforations  in  a  lead  plate  on  the  opposite 

side  of  the  nouud,  and  are  tighteue<l  and  seeiux'd  (Fig. 

147),     This  f(»rm   of  suture   may  lie  employed  iu  deep 

wounds  to  aeeumplish  the  sauu^  purpi>se  as  thr  ijuilletl 

suture,  and  alhiws  the  eutauiHius  margins  of  the  wound 

to  remain  free  from  i*ompression ;  and  here^  as  in  tlie  c^ase 

""tiiani^wlib).*"*     of  the  quilled  suture,  a  few  interrupted  suture.«  may  be 
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introduced  between  the  button  or  plate  sutures  to  secure  accurate  apposi- 
tion of  the  skin  surface  if  desired. 

Tonfirue-and-Ghpoove  Suture. — This  variety  of  suture,  devised  by 
the   late   Dr.  Joseph  Pancoast,   consists    in 
slipping  the  margin  of  the  flap,  which  has  ^^*  ^^^' 

Ijeen  bevelled,  into  a  groove  made  by  dis- 
secting up  the  margin  of  the  skin  surround- 
ing the  raw  surface  which  is  to  be  covered. 
In  applying  this  suture  the  wire  or  thread 

used  has  a  needle  applied  on  each  end,  and       ^^ ^^^TT* 

after  passing  the  suture  so  as  to  secure  the         Tongue-and-groove  suture. 
flaps  the  free  ends  are  secureil  over  a  j^ad  of 

adhesive  plaster   or  a  disk  of  lead  or  through  the  eyes  of   a  button 
(Fig.  148). 

Shotted  Suture. — This  suture  receives  its  name  from  the  way  in 
which  it  is  secured :  any  of  the  previously  mentioned  varieties  of 
sutures  may  be  employed.  After  the  suture  has  been  passed  the  needle 
is  removed  and  the  ends  are  ])assed  through  a  ixjrforatcd  shot ;  the  ends 
are  then  drawn  upon  to  bring  the  edges  of  the  wound  in  contact,  and 
the  shot  is  pressed  down  to  the  skin  and  clamped  by  means  of  a  shot- 
compressor.  The  suture  is  then  cut  off*  flush  witli  the  surface  of  the 
shot.  This  meth(xl  of  securing  sutures  is  especially  useful  in  closing 
wounds  in  mucous  cavities,  such  as  the  vagina,  rectum,  and  mouth, 
where  the  knot  or  twist  of  the  wire  might  cause  irritation  of  the  surface 
or  |)ain  to  the  patient.  It  is  also  a  useful  method  of  securing  sutures 
in  plastic  operations ;  it  also  facilitates  the  removal  of  the  sutures,  as 
the  shot  is  not  apt  to  be  obscured  by  the  swollen  tissues,  and  is  easily 
seized  by  forceps  when  the  loop  is  divided. 

Removal,  of  Sutures. — Where  sutures  are  buried  in  the  tissues  or 
used  to  ap})roxiinate  parts  in  cavities  which  are  subsequently  closed, 
such  material  should  be  used  for  sutures  as  will  be  al)sorbed  in  a  few 
days  or  will  become  encysted  and  remain  harmless  in  the  tissues — cat- 
gut, silkwonn  gut,  kangaroo  tendon,  or  silk  ;  and  it  is  needless  to  state 
that  sutures  uschI  with  this  cud  in  view  should  Ik*  rendered  perfectly 
as€»ptic  before  being  employed. 

Chromicized  catgut  sutures,  when  well  ]>re])ared  and  used  in  external 
wounds,  usually  undergo  absorption  in  from  ten  to  fit'teen  days;  the 
l<M»p  buried  in  the  tissues  is  absorbed,  and  the  knot  may  be  removed 
fnmi   the  surface  with  forceps  or  comes  off  with  the  dressings. 

Sutures  made  of  other  substances,  sueli  as  silk,  silkwonn  gut,  silver 
wire,  and  hors(»-hair,  are  removed  by  cutting  one  side  of  the  loop  and 
making  traction  up(m  the  knot  of  the  suture  with  forceps,  or  in  the  case 
of  the  wire  suture,  after  dividing  the  loop  and  straightening  out  one  end 
<»f  it,  the  wire  may  be  withdrawn  in  a  curved  direction. 

Sutures  which  are  not  causing  any  irritation  should  be  allowed  to 
remain  in  jwsition  until  the  wound  is  solidly  healed.  The  time  usually 
recjuired  for  their  retention  in  cases  of  aseptic  wounds  is  from  four  to 
eight  days. 
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Fig.  149. 


Ligatures  used  for  the  Treatment  op  VascuIiAB  Growths. 

Various  forms  of  ligatures  are  used  for  the  strangulation  of  vascular 
growths,  and  the  material  used  for  such  ligatures  is  usually  strong  silk 
or  hemp  thread,  catgut,  or  silver  wire. 

Singrle  Ligature  with  Pin. — This  is  applied  by  first  inserting  a  hare- 
lip pin  through  the  skin  near  the  edge  of  the  growth,  passing  it  under 

the  growth  and  bringing  its  point  out 
through  the  skin  at  a  point  opposite  the 
iK)int  of  entry ;  a  strong  silk  or  hemp 
ligature,  which  has  been  avcU  waxed,  is 
])a.ssed  under  the  ends  of  the  pin  sur- 
rounding the  base  of  the  tumor,  and  is 
drawn  tight  enough  to  strangulate  the 
Single  ligature  with  pin  (Roberts).       growth,  and   is  seimrcd   by  two   knots 

(Fig.  149).  If  the  growth  is  of  con- 
siderable size,  it  is  bettor  before  applying  this  ligature  to  introduce  a 
second  pin  at  right  angles  to  iha  first  one,  and  then  secure  the  ligature 
under  the  pins.  In  applying  these  forms  of  ligatures  to  healthy  skin 
the  patient  is  saved  much  pain,  and  the  separation  of  the  mass  is  hastened, 
by  cutting  a  groove  in  the  skin  with  a  sharj)  knife  at  the  point  where 
the  ligature  is  to  be  applied  ;  the  ligature  when  applied  is  buried  in  the 
gro<3ve  thus  made. 

Double  Ligature. — This  ligature  is  aj>i)lie(l  by  passing  a  needle  or  a 
needle  witli  a  handle,  armed  with  a  double  ligature,  through  the  skin 
near  the  growth,  and  then  j)assing  it  under  the 
tumor  and  bringing  it  out  through  the  skin  at 
a  point  directly  opposite  the  ix)int  of  insertion  ; 
the  ligjiture  is  then  divided  and  the  necnlle 
removed,  and  the  tumor  is  strangulated  by 
tying  firmly  the  corresponding  ends  of  the 
ligature  on  each  side  of  the  tumor,  each  lig- 
ature strangulating  one-half  of  the  growth 
(Fig.  150). 

Fig.  loO. 


Fig.  151. 


Method  of  applying  double  lij^atiire  (Roberts). 


Double  ligature  with  pin 
(Brj'ant). 


The  double  ligature  may  also  be  applied  by  first  passing  a  pin  under 
the  growth,  and  then  ])assing  a  needle  armed  with  a  double  thread  under 
the  tumor  at  right  angles  to  the  pin,  and  after  removing  the  needle  the 
ends  of  the  ligature  are  tied  and  the  tumor  is  strangulated  in  two 
sections  (Fig.  151). 

Quadruple  Ligature. — In  applying  this  ligature  two  neeilles  carrj'- 
ing  a  double  ligature  are  passed   under  the  growth  at  right  angles  to 
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each  other,  (*r  if  the  haiidlLHl  iiiTtlk*s  l>e  iist*tl  they  may  l>e  first  fm-vsod 
in  i\\\s  manner,  ami  then  threiided  with  doable  lipitnre?i,  whieh  are 
c^arried  under  the  growth  as  thev  are  wilhdniwn.  Thr  neetlles  ^KM^J^ 
n?ni<»ved,  the  surs»'eon  ties  Iwo  ends  of  the  IiLrtiture  to^ether^  and  re|Mnits 
this  pHK^Cilure  until  the  growth  lui>  been  stmngidated  in  lour  .sections 
(Fig.lo2). 

Fio,  152. 
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QQiu!rti|)le  UgBturf^  (Ltfttoii). 
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Fig.  153. 
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Subcutaneous  liigatnre. — Tins  is  a[*|jli(nl  by  iiitrodneing  a  needle 
[|e<l  with  a  ligature  throngli  the  skin  near  tlie  growth,  ami  carrying 

It  tlm>ugh   the  subeutaneoui^  tis^ue?^ 

ar^Muid  the  gnjwth    for  a  short  dis- 

tanci'^  then  bringing   it  ont  through 

the  skin.     The  n**e4Ue  is  again  intro- 

dueed    through    the    same    punetiire, 

and    b   again   brought   c»nt   tlimugh 

the  !=^kjn  at  some   di^stanee  from  the 

first  imint  of  exit,  and  is  next  intrcH 

dtico<l    through     this    |)unrture   atid 

bninglit  ont  at  a  uiv»rt^  distant  point. 

In  tills  w^y  the  growth  is  i-onipletely 

cncirchnl  by  a  subeutaneous  ligature, 

which  ii*  tirudly  brought  out  at  the 

|H>int    of    entninee :    the    tumrtr    is 

i^tnmgidateii     by     tirmly    tying    the 

end**  of  the  ligature  (Fig.  153). 

If  II  needh*  anned  with  a  double 

ligature  is  first  j^a^^^  under  the  growth^  the  Hguture  is  divided,  mid  by 


8ubcntnnt^>aii  IJgature  (Holme^L 
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passing  each  end  of  the  divided   ligature   subcutaneously  around  the 
growth  it  may  be  strangulated  subcutaneously  in  two  sections. 

Brichsen's  Ligature. — This  ligjiture  is  employed  to  strangulate 
tumors  of  irregular  sliape  in  a  number  of  sections.  A  strong  silk  or 
hemp  ligjiture,  three  yards  in  length,  one-half  of  which  is  stained  black, 
is  curried  by  a  needle  as  a  double  ligature  under  tlie  growi:h  at  various 
points,  so  as  to  leave  a  series  of  loops  about  nme  inches  long  on  each 

Fig.  154. 


Erichson's  llpnture  (Erichsen). 


side  of  the  tumor  (Fi^.  154) ;  the  black  loops  being  cut  on  one  side,  the 
white  on  the  other,  the  ends  are  then  firmly  tied  so  as  to  strangulate  the 
growth  in  sections  (Fig.  loo). 


Fio.  155. 


Erichsfii's  liiraturo  applied. 

Elastic  Ligatures. — Ijitratures  made  of  india-rubber  varj^ing  from 
half  a  line  to  several  lines  in  thickness  are  often  made  use  of  in  surgerj*. 
They  may  be  em])loyed  to  strangulate  growths,  such  as  moles  or  na?vi,  or 
in  the  treatment  of  fistuhe,  and  are  especially  useful  in  the  treatment  of 
those  cases  (){  fisfu/ff  In  ano  in  which  the  int<'rnal  opening  into  the  bowel 
is  situated  high  uj),  as  the  division  of  such  fistula?  by  this  means  is  acoom- 
j)lished  without  hemorrhage  and  with  less  risk  than  by  the  employment 
of  the  knife.  In  ap])lyiiig  elastic  ligatures  in  such  ctises  the  ligature, 
after  being  passed  through  the  fistula  by  means  of  a  probe,  is  carried  out 
through  the  internal  o])ening ;  the  anus  is  next  well  stretched,  and  the 
elastic  ligature  is  th(Mi  firmly  tied  with  two  or  three  knots ;  the  greater 
tlu«  tensitju  made  l)efore  the  ligature  is  tie<l  the  more  rapidly  will  it  cut 
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its  way  out.     The  smaller  sizes  of  rubber  drainage-tubes  may  be  substi- 
tuted for  the  solid  rubber  ligatures. 

Gbnbbaij  Treatment  of  Hemorrhage. 

The  surgeon  may  be  called  upon  to  treat  the  following  varieties  of 
hemorrhage :  arterialy  venonSy  capillary ,  or  parenchymatowi ;  and  these 
are  again  classified,  according  to  the  time  of  their  occurrence,  as  primary , 
that  is,  bleeding  which  occurs  at  the  time  the  wound  is  inflicted  ;  intertne- 
diary  or  consecutive^  that  which  occurs  within  twenty-four  or  forty-eight 
hours  after  the  reception  of  the  injury,  which  generally  takes  place  dur- 
ing the  period  of  reaction  ;  and  secondary ,  which  takes  place  after  forty- 
eight  hours,  and  may  occur  at  any  time  subsequent  to  this  period  until 
the  wound  is  healed. 

The  treatment  of  hemorrhage  is  either  constitutional  or  local. 

The  constitutional  treatment  of  hemorrhage  consists  in  keeping  the 
patient  in  the  recumbent  posture  and  avoiding  any  sudden  elevation  of 
the  he^id  or  arms  which  might  induce  fatal  syncope.  Opium  is  a  valu- 
able remedy,  and  should  be  freely  used.  Ergot,  gallic  acid,  acetate  of 
lead,  and  tincture  of  iron  may  also  be  employed,  stimulants  and  f<K>d 
should  be  carefully  administered,  and  in  extreme  cases  auto-transfusion 
or  transfusion  of  blood  or  of  normal  salt  solution  may  be  resorted  to. 

In  the  local  treatment  of  hemorrhage  various  measures  may  be  adopted 
which  may  be  either  temporar}'  or  permanent  in  their  action. 

Temi^rary  Control  of  Arterial  Hemorrilvge. — This  may  be 
effectetl  by  pressure  applied  directly  to  the  bleeding  vessel  in  the  wound 
or  by  pressure  applied  indirectly  to  the  main  artery  between  the  j>oint 
of  its  injury  and  the  centre  of  the  circulation  ;  and  this  pressure  may  be 
made  by  the  fingers,  digital  comj)ression,  by  compresses,  or  by  means  of 
tourni((uets. 

Digital  CoinpreHsion  in  Hemorrha(jc. — This  constitutes  one  of  the 
most  valuable  nutans  employed  in  the  temporary  control  of  hemorrliajre. 
The  finger  should  be  pressed  directly  upon  the  bleeding  vessel  in  the 


Fig.  150. 


Digital  compression  of  femoral  artery. 

wound  or  be  used  to  make  pres^^ure  upon  the  artery  from  which  the 
bleeiling  ari.ses  at  some  point  between  the  wound  and  the  centre  of  the 
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circulation  (Fig.  156).  Control  of  hemorrhage  by  digital  compression 
can  only  be  maintained  for  a  few  minutes^  for  the  fingers  of  the  surgeon 
or  assistant  soon  become  tired,  so  that  it  is  only  employed  until  means 
are  adopted  for  the  permanent  control  of  the  bleeding.  Digital  compres- 
sion of  the  radial  and  ulnar  arteries  is  frequently  resorted  to  for  the  control 
of  hemorrhage  during  amputations  of  the  fingers,  also  of  the  axillar}'  and 
femoral  arteries  in  amputations  at  the  shoulder-  and  hip-joints.  Digital 
compression  is  also  used  to  control  hemorrhage  from  wounds  either  the 
result  of  accident  or  those  made  by  the  knife  of  the  surgeon,  in  which 
case  the  finger  is  placed  directly  upon  the  divided  vessel  or  is  employed 
to  hold  a  sponge  or  comj)ress  firmly  in  tlie  wound. 

Compresses. — By  the  use  of  compresses,  placed  directly  in  the  wound 
or  aj)plied  to  the  vessel  between  the  wound  and  the  centre  of  the  circu- 
lation, the  temj)orary  control  of  hemorrhage  may  be  very  satisfactorily 
accomplished.  Where  it  is  possible  the  compress  w  hich  is  applied  in  the 
wound  should  be  made  of  antiseptic  gauze,  thereby  diminishing  the 
chances  of  wound-infection.  The  compress  should  be  held  in  }K)sition 
by  a  bandage  firmly  applied,  and  is  generally  employed  only  as  a  tem- 
i>orary  ex|KHlient  until  a  more  permanent  means  of  controlling  the 
bleeding  is  adopted. 

Toiinu(jue(s. — Tourniciuets,  which  are  instruments  employed  for  the 
temporary  control  of  hemorrhage  from  wounds,  are  of  many  different 
kinds. 

Petlfs  Tourniquet. — Petit's  tourniquet,  which  is  the  best  for  ordinary 
use,  consists  of  two  metal  plates  connected  by  a  strong  linen  or  silken 
strap,  with  a  buckle,  the  distance  between  the  plates  being  regulated  by 
a  screw  (Fig.  107).     In  applying  this  tourniquet  a  compress  or  roller 


IVtit's  loiiniiiiuct. 


bandage  is  placed  directly  over  the  ai*tcrv  to  be  compressetl,  and  may  be 
held  in  position  by  a  few  turns  of  a  roller  bandage.     The  lower  plate  of 
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the  toamiquet  is  placed  directly  over  this  pad,  and  the  strap  is  tightly 
secured  around  the  limb  to  keep  the  instrument  in  place.  The  screw  is 
then  turned  so  as  to  separate  the  blades  and  tighten  the  straps,  thus 
forcing  the  compress  or  pad  upon  the  artery,  controlling  its  circulation. 
This  instrument  is  very  generally  employed  for  the  control  of  hemor- 
rhage in  wounds  of  the  extremities,  and  it  is  especially  useful  in  ampu- 
tation of  these  parts,  being  placal  over  the  main  artery  some  distance 
above  the  seat  of  operation. 

The  Spanish  m^ndlass. — An  improvised  tourniquet,  known  as  the 
Spanish  windkuss,  may  be  employed  in  the  temporarj'  control  of  ^lemor- 
rhage  in  cases  of  emergency  :  it  is  prepared  by  folding  a  handkerchief  or 
piece  of  muslin  into  a  cravat  and  placing  a  compress  or  smooth  pebble 

on  the  body  of  the  cravat ;  this  is  placed  over 
Fig.  158.  the  artery  to  be  controlled,  and  the  ends  of 

the  liandkerchief  are  tied  loosely  around  the 
limb ;  a  short  stick  is  passed  through  this  loop, 
and  by  twisting  the  stick  the  loop  is  tightened 
and  the  compress  is  forced  down  upon  the 
artery  (Fig.  158). 

Fig.  159. 

OP 


The  Spanish  winmiiss. 


Lister's  aorta-comiiressor. 


Many  otlier  forms  of  tourni(|uet  have  been  devised  whicli  have  a  pad 
or  counter-j)a(l  so  arran^nl  as  to  make  pn^ssure  u])on  the  vessel  desired, 
such  as  Lister's  aorta-e<)mj)ressor  (Fig.  159),  whieh  is  employed  in  the 
treatment  of  aneurism  of  the  iliac  vessels  and  for  the  eontrol  of  hemor- 
rliagt*  in  amputation  at  the  hi])-joint.  Hoey^«^  elamp  (Fi^.  160)  and 
Signorini's  tournicjuet  (Fig.  161)  are  eoiistrueted  upon  the  same  ])rin- 
eiple,  and  are  fre(iuently  employed  to  eontrol  the  circulation  in  the 
femoral  artery  in  case  of  operations  upon  the  thigh  an<l  leg,  and  in  the 
treatment  of  femoral  or  jx)j)liteal  aneurism. 

The  elastu*  fuhe  or  strap  of  Eamnrch's  apparaUm  (Fig.  162)  may  also 
he  emnloytMl  for  the  tem])orary  eontrol  of  arterial  hemorrhage,  Innng 
:ip]>lie<l  al>ove  the  wound,  and  if  this  is  not  at  hand  any  strong  rubber 
eord  or  a  piece  of  large-sized  dniinage-tube  may  be  used  as  a  substi- 
tute. In  hemorrhage  from  wounds  of  the  hands  and  feet,  especially  in 
children,  and  in  controlling  hemorrhage  in  wounds  of  the  penis,  a  ])ieec 
of  dnunage-tube  firmly  applieil  above  the  wound  may  be  employeil  with 
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lulvaiitai^o.     This  tube  or  stmp,  altliougb  geiienilly  eiupluyecl  to  control 
lu^inurrhage  from  ves!>c4s  of  the  extromitiof^,  may  be  used  to  eoiitrol  tbr 

Fig,  IGl. 


FicK  100. 


Hwy's  clumpv 


Si^mn^i^il's  Kmniiejin  t. 


fcnioml  iirtorv  as  it  rmsses  the  brim  of  the  jK'lvis  by  plii(*ini^  a  ei^mprege 
over  the  artery  in  this  position,  ainl  tliuii  applying  the  elastic  Ijund  to 


Flo.  162. 


Elastic  »trap  of  Esmarrh'r  apTMirntUE. 

secure  it  with  a  fip:nreH>f-8  tuni»  passing  it  iukUt  the  thigh,  enj^sing  it 
over  the  {mkIj  and  then  fMirr>  ing  the  endn  around  the  jielvis  and  seeuriiig 
them. 

To  make  pressure  mi  tlie  axiUary  artery  the  eompress  should  Ix* 
plaeed  in  thi*  axilla,  and  tlie  nuddk-  of  tht*  tube  is  plaecnl  over  this  to 
tuild  it  in  posit ic»n  ;  the  ends  uf  the  tube  are  then  c^arried  over  the 
shmdih'T  and  (*ittssed,  and  then  carried  to  tin*  opposite  axilla  and 
secnnnl. 

In  amjnitntion  of  tlie  shoukler-joint,  tt*  make  pressure  upon  the 
sulx'Iavian  artery,  whieh  is  difKeidt  to  eiiaipress  by  an  onlinar^'  tourni- 
quet, tlie  handle  of  a  hirge  key  well  padiled  may  hv  used  ;  it  is  tirndy 
pressLH^I  agjiinst  the  vessel  above  the  elavit^le  ami  lield  hy  an  assistant, 
and  jjroves  a  very  satisfaett»ry  nunins  of  etintrolling  einnilaticiu  in  tiiis 
vetjsel,     Wyeth's   pins  witli    an    elastie  stmp  or  tube  are    now  often 
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employed  to  control  hemorrhage   during  amputation   at  or  near  the 
shoulder-joint. 

HcBmostaUc  Forceps. — ^The  temporary  control  of  arterial  hemorrhage 
by  the  use  of  haemostatic  forceps  is  now  the  common  practice  in 
surgical  operations,  and  their  use  nas  done  much  to  diminish  the  shock 
from  the  loss  of  blood  following  operations.     The  haemostatic  forceps 


Fig.  163. 


Hffimostatic  forceps. 

in  general  use  is  self-retaining ;  it  is  clamped  upon  the  bleeding  vessel, 
and  is  allowed  to  remain  until  the  operation  is  completed,  >vnen  the 
vessel  is  secured  i)ermancntly  by  the  application  of  a  ligature  and  the 
forceps  is  removed.  The  use  of  this  instrument  will  be  found  very 
satisMictory  in  controlling  hemorrhage  during  the  removal  of  tumors 
and  in  cases  of  amputation,  and  for  the  terajwrary  control  of  bleeding 
during  the  operation  of  tracheotomy  it  will  be  found  most  efficient,  as 
al.«^  in  alxlominal  operations,  in  which  its  utility  was  first  demonstrated 
(Fig.  163). 

Ei<ma roll* s  Bandage  and  Tube, — Esmareh's  apj)aratus,  which  is 
applied  to  the  limbs  to  render  them  bUxKlless  during  operations,  con- 
sist.<4  of  a  rubl>er  bandage*  two  and  a  half  inches  in  width  and  three 
or  four  yards  in  length,  and  a  rubber  tube  two  yards  in  length,  to  one 

Via.  ir>4. 


EBinarch's  Imndagonnd  tube  applied. 


end  of  which  is  attached  a  chain  and  to  the  other  end  a  hook,  or,  better, 
a  rubl)er  strap  one  inch  in  width  and  one  yard  in  length,  with  a  ho(»k 
and  chain.      The  bandage  is  a])pHed  to  the  extremity  of  the  limb,  and  is 
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carried  up  the  limb  to  a  point  some  distance  above  the  seat  of  proposed 
operation :  the  bandage  is  applied  firmly,  each  turn  overlappmg  one- 
fourth  of  the  preceding  one,  and  when  the  last  turn  has  been  made  the 
rubber  tube  or  strap  is  wound  firmly  around  the  limb,  and  is  secured  by 
fastening  the  hook  into  one  of  the  links  of  the  chain  (Fig.  164).  After 
securing  the  tube  or  strap  the  rubber  bandage  is  removed  from  the  limb, 
and  if  the  tube  has  been  firmly  enough  applied  the  limb  will  be  found 
to  be  blauched,  and  should  be  free  from  blood  during  the  operation. 
Care  should  be  taken  not  to  apply  the  tube  or  strap  too  tightly  in 
poorly-developed  limbs  or  on  parts  of  the  limb  where  large  nerve- 
trunks  approach  the  surface,  as  they  may  be  subjected  to  an  amount 
of  pressure  which  will  interfere  with  their  functions  subsequently :  the 
writer  has  knowledge  of  one  case  of  this  natm*e  in  which  permanent 
paralysis  of  the  limb  followed  the  use  of  Esmarch's  apparatus.  The 
tube  should  be  applied  with  just  enough  firmness  to  control  the  circula- 
tion. As  the  strap,  when  firmly  applied,  completely  cuts  off  the  circu- 
lation of  the  jiarts  below,  it  should  be  allowed  to  remain  for  as  short 
a  time  as  {X)ssil)le^  as  gangrene  has  resulted  from  its  prolonged  use. 

After  the  removal  of  the  tube  there  is  generally  quite  free  capillary 
hemorrhage,  due  to  j>arjilysis  of  vasomotor  nerves  from  pressure,  but 
this  in  a  short  time  stops,  especially  if  hot  water  is  used  to  irrigate  the 
wound.  Tills  a})paratus  is  of  the  greatest  service  in  controlling  hemor- 
rhage at  the  time  of  operation,  and  in  amputations  and  removal  of  vas- 
cular tumors  from  the  limbs  will  be  found  most  satisfactory.  In 
operations  upon  hone,  either  osteotomy  or  sequestrotomy,  it  is  espe- 
cially useful,  as  it  allows  the  surgeon  to  have  a  view  of  the  parts 
unobscured  by  hemorrhage.  In  operations  for  the  removal  of  foreign 
bodies,  such  as  needles  imbedded  in  the  hands  or  feet  or  extremities, 
Esmarch's  bandage  is  most  useful. 

Permanent  Control  of  Arterial  Hemorrhage. — For  the  per- 
manent control  of  arterial  hemorrhage  the  surgeon  may  resort  to  the  use 
of  position,  cold,  heat,  styptics,  pressure,  cauterization,  ligation,  torsion, 
or  acuj)ressure. 

Pomtlon, — In  arterial  hemorrhage  from  wounds  of  the  extremities 
elevation  of  the  parts  will  be  found  to  materially  diminish  the  amount 
of  bleeding;  in  hemorrhage  from  wounds  of  the  hand,  forearm,  foot,  or 
leg  forcible  flexion  of  the  forearm  on  the  arm  or  of  the  leg  on  the  thigh 
will  be  fi)und  useful  in  diminishing  the  force  of  the  blood-current. 

CoUL — The  application  of  cold  by  means  of  a  stream  of  cold  water 
or  of  an  ice-bag  or  pi(»ce  of  ice  will  often  be  found  an  efficient  means 
of  controlling  arterial  li(»morrhage  from  vessels  of  smaller  calibre ;  it  is 
especially  applicable  to  hemorrhage  from  wounds  of  the  vessels  of  the 
mouth,  nostrils,  vagina,  or  rectum. 

Hot  Water. — Hot  water  will  be  found  a  very  efficient  means  of  con- 
trolling hemorrhage  from  small  vessels,  and  it  may  be  used  in  the  form 
of  a  hot  antiseptic  solution.  It  is  of  esjiecial  value  in  capillary  or 
parenchymatous  hemorrhage ;  it  is  em])loved  in  the  form  of  a  douche 
or  by  means  of  s[)onges  dipped  in  the  hot  solution  and  packed  into  the 
wound.  Injection  of  hot  water  is  the  most  satisfactory'  means  of  con- 
trolling uterine  hemorrhage. 

Styptk'^H. — These  agents  are  sometimes  employed  to  control  capillary 
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bleeding  or  hemorrhage  from  small  vessels,  but,  although  their  use  is 
found  satisfactory  as  regards  the  control  of  the  bleeding,  they  have  the 
disadvantage  of  interfering  with  the  primary  union  in  wounds,  and  since 
the  value  of  asepsis  in  wound-treatment  has  been  demonstrated  they  are 
now  very  seldom  employed.  The  most  valuable  styptics  which  are  used 
are  alcohol,  alum,  oil  of  turpentine,  perchloride  of  iron,  persulphate  of 
iron  (or  Monsel's  solution),  acetic  acid,  or  vinegar. 

Pressure, — For  the  permanent  control  of  arterial  hemorrhage  pressure 
may  be  applied  directly  to  the  bleeding  point  or  surface  by  means  of  a 
compress  of  antiseptic  or  sterilized  gauze  or  by  strips  of  gauze  packed 
into  the  cavity  from  whose  surface  the  bleeding  arises. 

Compresses  are  used  with  the  best  results  where  the  proximity  of  a 
bone  gives  a  firm  substance  upon  which  the  vessel  may  be  compressed, 
as  is  the  case  in  the  vessels  of  the  scalp.     Pressure  applied  by  means  of 

Eacking  with  strips  of  gauze  will  be  found  most  efficient  in  controlling 
emorrhage  from  cavities  such  as  the  nose,  vagina,  or  rectum,  and  in 
the  cavities  resulting  from  tlie  removal  of  necrosed  or  carious  bone. 
Pressure  may  be  indirectly  applied  by  flexing  tlie  proximal  joint  over 
a  compress  or  by  firm  bandaging  of  the  limb.  In  controlling  bleeding 
from  a  divideil  artery  in  a  bony  cavity,  such  as  tlie  inferior  dental  canal, 
a  piece  of  catgut  ligature  may  be  forced  into  the  canal,  and  it  will  con- 
trol the  bleeding  in  a  most  satisfactory^  manner. 

Halsted  has  recently  introduced  the  use  of  a  material  known  as  gut- 
irool^  which  is  prepared  from  the  submucosa  from  which  catgut  is  made ; 
this  is  moistened  with  alcohol,  and  cut  into  fine  shreds.  The  wool 
is  preservetl  in  an  alcoholic  solution  of  corrosive  sublimate,  1  :  1000, 
and  is  used  for  stopping  excessive  hemorrhage  from  bone,  a  small  quan- 
tity being  pressed  into  the  cavity  or  opening  in  the  bone  from  which  the 
bleeding  arises. 

The  troublesome  hemorrhage  sometimes  occurring  after  the  removal 
of  a  tooth  may  be  controlled  by  j)aeking  the  alveolar  cavity  with  a  strip 
of  sterilized  gauze  or  by  introducing  a  wedge-shaped  ])iece  of  cork  into 
the  cmvity  and  holding  it  in  place  by  fastening  the  jaws  together  by 
means  of  a  bandage. 

(\nderizatwn. — The  use  of  cauterization  by  means  of  a  hot  iron  is  a 
satistactorA'  manner  of  arresting  heniorrhage.  C  arc  should  l)e  taken  to 
have  the  iron  only  of  a  dull-red  or  black  heat,  as  the  result  desired  is  not 
the  destruction  of  the  tissues,  but  the  coagulatin<r  elleet  of  heat  U])on 
them.  The  form  of  cauter>'-iron  employed  will  depend  upon  the  posi- 
tion of  the  vessel.  Paquelin's  cautery  is  a  very  satisfaetorv  appamtus 
to  use  for  the  control  of  hemorrhagic 

('<»ntrol  of  arterial  heniorrhage  by  cauterization  is  often  resorted  to 
in  oj)erations  ujK>n  the  jaws  and  in  the  removal  of  tumors  from  the 
mouth  or  pharynx,  or  of  the  tonsils ;  it  is  also  frecjuently  eni]>loyed  to 
(M»ntrol  hemorrhage  in  operations  upon  the  uterus  and  the  rectum,  and 
also  that  resulting  from  the  removal  of  abdominal  tumors  where  the 
iij)plicjition  of  a  ligature  is  ditfieult  and  ofteni  impossible. 

Torsion, — This  method  of  controlling  arterial  heniorrhage  consists  in 
seizing  the  end  of  the  artery,  drawing  it  slightly  out  of  its  sheath,  and 
twisting  it  :  it  may  be  accomplished  by  a  single  pair  of  forceps  or  hv 
two  pairs  of  forceps.     In  the  latter  method  the  artery  is  held  by  on(i 
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pair  of  forceps  and  twisted  by  the  second  pair.     Torsion  of  arteries  in 
accidental  wounds  is  quite  common,  and  in  many  cases  controls  the 
hemorrhage   until   surgical   aid   is    rendered.     Tlie 
Fi(i.  165.  femoral   artery  in  Scarpa's  triangle  has  been  com- 

pletely controlled  in  this  manner  in  the  case  of 
an  avulsion  of  the  thigh  from  railway  injur}*. 
In  vessels  of  moderate  size  it  may  be  practised 
with  one  pair  of  forceps,  and  the  ordinary  double- 
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Double-sprins  nrttTv  forcejie. 

spring  artery  forceps  (Fig.  166)  or  haemostatic  for- 
ceps will  be  found  satisfactory  for  such  cases.  In 
larger  arteries  two  forceps  should  be  employed, 
or  some  of  the  numerous  forms  of  torsion  forceps 
(Fig.  165)  which  have  been  devised  for  this  pur- 
pose. 

Lir/afion, — The  use  of  the  ligature  is  by  far 
the  most  generally  employed  method  of  control- 
ling arterial  hemorrhage.  The  materials  used  for 
ligatures  are  silk,  hemp  thread,  catgut,  horse- 
hair, iron  or  silver  wire.  Catgut  or  silk  is  the 
material  most  generally  employed.  The  vessel  is 
s(uzed  with  a  pair  of  arterj"  or  haemostatic  forceps 
or  a  tenaculum,  and  drawn  out  of  its  sheath,  and 
a  ligiiture  of  prepared  catgut  is  thrown  around 
it  and  secured  by  a  surgeon's  knot  or  by  a  reef 
kn<jt  and  surgeon's  knot  combined,  and  when 
Hrinly  tied  the  ends  of  the  ligature  are  cut  short 
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Aiioiirism  needle  armed  with  ligature. 


in  the  wound.  Silk  ligatures  which  have  been  rendered  aseptic  are 
applied  in  the  same  manner,  and  the  ends  may  be  cut  short  in  the 
wound. 

When  ligatures  are  applied  to  vessels  in  their  continuity  they  may 
be  threaded  into  an  eyed  probe  or  aneurism  needle  (Fig.  167),  and  carried 
around  the  vessel  and  secured.  A  convenient  metho<l  of  applying  a 
ligature  to  a  bleeding  point  in  a  deep  wound  or  to  a  vessel  in  tissues 
which  are  of  such  a  nature  as  not  to  permit  of  the  isolation  of  the  vessel, 
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h-  to  iise  a  curved  needle  tlireaded  witli  a  eutgiit  ligature,  wMeh  is  passed 
dei*ply  into  the  tist^ues  near  the  ve.stsel  aiid  brought  out  at  the  opposite 
side  ;  the  ligature  thus  placed  i.s  then 
firmly  tietl  and  the  ends  are  cut  shurt 
in  tlie  wound  (Fig,  1(>8J. 

Oon^trirtion  or*  Ont^iing  of  ArivnrH 
for  thr  Arvrnt  ttf  //rmorM^w/^,— This 
pnw.'eihin^  has  l)een  adupteil  fnr  the  clns- 
nre  of  arteries  without  the  use  id'  Hpi- 
tures  i^r  utlu:r  foreign  Miljstanccs  ti»  l>e 
left  in  tlie  wound.  It  was  empliiycfl  hy 
the  use  of  an  instrument  kuown  as  the 
Hrtertf  i'OfiMtricfot%  whicli  gnisped  tlie 
urterVand  constricttHl   it   in   siieh  a  way     Artery oeduded  by. mun.  (&m«reh). 

that  the  iinicr  and  middle  coats  giive  way,  but  the  external  coat  was 
pn^servetl   intact. 

ArUrttrrmott. — This  uietlnnl  of  cojitrolliiig  liciuorrhage  consists  in 
c^in-strieting  the  iu<Hiths  uf  arteries  divided  in  amputations  by  turning 
over  the  cut  ends  with  a  little  instrument  called  an  artrrlverhr:  witli 
this  instrument  the  ends  of  the  dividi^l  aitc^rics  may  be  retroverted,  and 
the  cut  extremity  of  the  artery  is  reintorriHl  liy  the  (biplieature  of  its 
walls,  thus  surr*)Uiitling  its  open  nioutli  with  such  a  <[nantity  of  tirti-rial 
muscular  and  elastic  fibres  as  to  eflcetually  close  it  against  the  imjinlse 
of  the  heart's  action.  This  proc*tHhirc  has  lieen  pnictisctl  in  a  few  easi's, 
but  has  never  i'lune  into  genend  use. 

AcrPltESsrRE. — ^In  this  niethiwl  of  controlling  arterial  hemorrhage  a 
Becdie  or  pin  is  used  which  is  thrast  tbroygii  the  tissues  in  such  a  way 
ns  t«»  compress  the  artery.  There  are  a  uninl>er  oj'  methods  of  using  the 
iK*edle  ur  pin. 

Firitt  Method  of  Atrupremtife, — In  this  nietlmd  the  surge* »ii  plaecs 
a  fingc»r  of  his  left  haml  upon  the  mouth  of  the  bleeding  v(*ssel,  and  with 
bis  right  hanil  introduces  the  uccille  fmni  the  cutaucctus  surface,  and 
pcLssed  it  through  the  tbiekness  of  the  fhip  until  its  pniut  prnjects  for  a 
e(>U]de  i»f  lines  or  so  from  ihe  surface  ai'  the  wcanid  a  little  to  the  riglit 
ride  i»f  the  tube  of  the  vessel.  By  iVircibly  inclining  the  head  of  tlie 
needle  toward  the  right  he  brings  the  projecting  portion  of  its  jKiint 
fimdy  do>^m  on  the  side  uf  the  vessel,  and  after  seeing  that  it  occludes 
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-.urc— flret  method  :  cutunecmi 
siirfiu'e  (Erif'hM^ii). 


the  arterv  he  makes  it  re-enter  the  flesh  as  near  as  possi!>!e  to  the  left 
Bvle  of  tfie  wound,  and  pushes  the  needle  through  the  flesh  till  its  point 
ocime«»  out  again  at  the  cutaneous  surface  (Figs.  I<i9,  170). 
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Second  Method  of  Acupressure. — A  straight  needle  threaded  with  a 
short  piece  of  iron  or  silver  wire,  for  the  purpose  of  afterward  retracting 
and  removing  it,  is  passed  down  through  the  soft  parts  a  little  to  one 
side  of  the  vessel ;  its  point  is  then  raised  up  and  passed  over  the  artexr, 
and  is  then  turned  down  again  and  thrust  into  the  soft  tissues  on  the 
other  side  of  the  vessel  (Fig.  171). 


Fig.  171. 


Fig.  172. 


Acupressure— second  method 
(Erichsen). 


Acupressure— third  method 
(Erichsen). 


nU'd  Method  of  Avupressurey  or  Fih-pressure, — In  this  method  the 
point  of  the  needle  is  passed  into  the  tissues  a  few  lines  to  one  side  of 
the  vessel,  then  j)ass(?d  under  it,  and  afterward  pushed  on,  so  that  the 
point  a^ain  emerges  a  few  lines  beyond  the  vessel.  A  loop  of  wire  is 
next  ])assed  over  the  })oint  of  the  needle,  and  then,  after  being  carried 
over  the  vessel  and  pass(*d  around  the  opjwsite  end  of  the  needle,  it  is 
drawn  suffieiently  tight  to  elose  the  vessel,  and  the  ends  of  the  wire  are 
secured  by  making  a  twist  around  the  stem  of  the  needle  (Fig.  172). 

Fourth  Method  of  Acuprei^tiure. — This  method  is  identical  with  the 
third  method,  exre])t  that  a  long  pin  is  used  in  place  of  the  needle ;  the 
head  of  the  ])in  remains  outside  of  the  wound. 

Fifth  Method  of  A ctf prefigure,  or  AcuiorHion, — This  method  consists  in 
passiug  a  pin  or  needle  through  the  soft  tissues  close  to  the  arterj',  and 
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Acupnssiire— fifth  method  (Eriehsei). 

by  giving  the  pin  a  quarter  or  half  rotation  twisting  the  vessel  u]x>n 
itself,  and  fixing  the  j)in  bv  thrusting  its  point  deeply  into  the  tissues 
beyond  (Fig.  173). 

Treatment  of  Venous  Hemorrhage. 

Bleeding  from  small  veins  often  stops  s])ontaneously  unless  there  is 
some  pressure  upon  the  wounded  veins  uiK^n  the  cardiac  side  of  the 
wound.  It  is,  however,  very  satisfactorily  eontrolle<l  by  ]>osition,  or  by 
the  application  of  a  compress  and  bandage,  or  by  the  use  of  a  ligature: 
if  the  divided  vein  be  a  large  one,  it  is  well  to  secure  both  ends  of  the 
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vein  by  ligatures.  The  free  bleeding  arising  from  ruptured  varicose 
veins  of  the  leg  is  easily  controlled  by  a  compress  and  bandage,  while 
hemorrhage  from  the  larger  veins,  such  as  the  jugular,  should  be  con- 
trolled by  the  application  of  ligatures  as  in  the  case  of  wounded  arteries. 
The  application  of  the  lateral  ligatures  to  small  wounds  of  veins  of  large 
size,  such  as  the  femoral,  jugular,  or  subclavian,  or  to  wounds  of  the 
venous  sinuses,  has  been  recommended  and  employed  with  good  results. 
It  consists  in  pinching  up  the  wall  of  the  vein  so  as  to  include  the  orifice 
of  the  wound  and  throwing  a  delicate  silk  or  catgut  ligature  around  it 
and  tying  it  firmly.  The  use  of  the  actual  cautery  may  also  be  required 
for  the  control  of  venous  hemorrhage  in  positions  in  which  its  arrest  by 
pressure  or  the  ligature  is  not  feasible. 

Tbbatmbnt  op  Capillary  or  Parenchymatous  Hemorrhage. 

Capillary  or  parenchymatous  hemorrhage  is  usually  arrested  spon- 
taneously by  the  exposure  of  the  surface  of  the  wound  to  the  air,  but 
it  is  often  so  profuse  that  its  arrest  becomes  a  matter  of  importance. 
To  control  this  form  of  bleeding,  pressure  may  be  applied  to  the  sur- 
face for  a  short  time,  and  if  this  fails  to  arrest  it,  sponging  the  sur- 
face Avith  dilute  alcohol  will  sometimes  prove  satisfactory ;  but  the  best 
application  to  arrest  hemorrhage  of  this  nature  is  hot  sterilized  water  or 
hot  ^'ater,  which  may  be  used  in  the  form  of  a  hot  bichloride  solution. 
Acetic  acid  and  vinegar  are  also  sometimes  employed  for  the  same  pur- 
pose. In  cases  where  the  means  mentioned  above  fail  to  control  the 
oleeding  it  may  be  necessary  to  pack  the  wound  with  strips  of  antiseptic 
eauze :  this  dressing  is  most  serviceable  when  the  hemorrhage  comes 
irom  cavities,  such  as  results  from  the  removal  of  tumors  or  excision  of 
joints ;  and  for  the  control  of  bleeding  following  the  removal  of  necrosed 
or  carious  lx»ne  ])acking  the  cavity  resulting  is  the  method  very  generally 
employed.  To  control  hemorrhage  from  mucous  cavities,  such  as  the  nose, 
rectum,  and  vagina,  this  method  of  treatment  is  sometimes  resorted  to. 

Treatment  of  Secondary  Hemorrhage. 

Secondary  hemorrliage  followino:  the  use  of  tlie  li<;atiire  or  otiier  means 
of  controlling  bleeding  is,  since  the  adoption  of  tlic  aseptic  method  of 
wuund-treatment,  a  much  less  frecjuent  complication  of  wounds.  The 
treatment  of  this  complication  is  both  constitutional  and  local.  The 
ccjnstitutional  treatment  consists  in  the  use  of  those  remedies  which  were 
mentioned  as  serviceable  in  primary  hemorrliage,  and  the  drugs  on  which 
the  most  reliance  is  to  be  placed  are  o])ium  and  ergot.  Tlie  local  treat- 
ment of  this  form  of  hemorrhage  consists  in  the  use  of  tlie  various  means 
of  c<jntrolling  hemorrhage  which  have  been  mentioned  before,  sucli  as 
the  ligature,  hot  water,  pressure,  or  the  actual  cauterv.  If  possible,  it  is 
well  to  secure  the  vessel  from  which  the  bleeding  arises  in  tlie  wound. 
If  for  any  reason  this  cannot  be  done,  the  main  artery  sliould  be  ligjited 
at  the  ]K)int  of  election  above  the  wound  if  the  hemorrliage  be  arterial. 

Rules  for  Ligating  Wounded  Arteries. 

In  case  of  primar^^  hemorrhage  the  bleeding  artery  shovdd  l)e  sought 
for  and  secured  by  a  ligature.     In  applying  a  ligature  to  a  wounded 
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artery  the  surgeon  should  cut  directly  down  upon  it  at  the  point  from 
which  it  bleeds,  and  secure  it  in  the  wound.  This  rule  holds  good  for 
both  primary  and  secondar}'  hemorrhage. 

Two  ligatures  should  be  applied — one  to  each  end  of  the  artery  if  it 
be  completely  divided,  and  one  on  each  side  of  the  wound  if  the'  latter 
lias  not  completely  severed  the  coats  of  the  artery.  This  procedure  is 
adopted  for  the  reason  that  the  arterial  anastomosis  is  so  free  that  the 
proximal  ligjiture  will  not  always,  even  temporarily,  arrest  the  bleeding; 
and  if  it  does  accomplish  this  object  at  the  time,  after  the  collateral  cir- 
culation is  established  bleeding  is  apt  to  occur  from  the  distal  extremity 
of  the  divided  vessel.  If  the  coats  of  the  artery  are  not  completely 
severed,  their  division  should  be  completed  either  before  or  after  the 
ap])lication  of  the  proximal  and  distal  ligatures,  thereby  favoring  the 
contraction  and  retraction  of  the  ends  of  the  divided  vessel. 


PLASTIC  SURGERY. 

By  GEORGE  R.  FOWLER,  M.  D. 


Injuries  and  Inflammations  op  the  Facial  Region. 

Wounds. — Owing  to  the  vascularity  of  the  parts,  wounds  of  the 
fece  bleed  freely.  With  the  exception  of  some  of  the  larger  branches 
of  the  facial  artery,  liow^ever,  the  application  of  a  ligature  is  seldom 
required.  Tliis  same  vascularity  also  explains  the  almost  invariable 
occurrence  of  healing  by  first  intention  of  wounds  in  this  region.  p]ven 
in  tissues  considerably  lacerated  and  contused,  sloughing  is  a  rare  cir- 
cumstance. Nature's  efforts  are  frequently  successful  in  filling  up 
defects,  hence  plastic  procedures  are  best  deferred  until  complete  cica- 
trization takes  place. 

Bums. — Burns  from  hot  water,  caustic  liquids,  and  chemical  sub- 
stances driven  against  the  face  in  laboratory  accidents  are  usually  deeper 
than  at  first  appear,  and  frequently  involve  an  unfavorable  prognosis  so 
fer  as  the  cosmetic  effect  and  function  of  the  parts  are  concerned.  In 
the  case  of  the  lower  lip  the  saliva  trickles  away  and  the  formation  of 
labial  sounds  is  interfered  with.  Ectropion  of  the  lower  eyelid  permits 
the  tears  to  flow  over  the  fiicc,  and  the  globe  of  the  eye  suffers  in  conse- 
quence. Extensive  formation  of  cicatricial  tissue  at  the  lateral  aspects 
of  the  cheeks  embarrasses  the  movements  of  the  lower  jaw.  Operative 
interference  is  here  demanded. 

Gunpowder  Accidents. — The  presence  of  j)()wder-grains  in  the  skin 
of  the  face  involves  considerable  disfigurement.  When  recent,  the 
greater  portion  of  them  can  be  removed  by  vigorously  scrubbing  the 
face,  under  an  anaesthetic,  by  means  of  a  coarse  and  stiff  hand-brush 
(Richardson).  A  stiff  cataract  needle  apj)lie(l  to  each  powder-grain  if 
the  case  is  not  seen  until  late  will  remove  these  in  the  course  of  time, 
although  many  sittings  are  retjuired.  According  to  Hrbra,  the  prolonged 
applicjition  of  a  1  per  cent,  solution  of  men^uric  chloride  is  said  to  facil- 
itate the  extraction. 

Simultaneous  Wound  of  Skin  and  Mucous  Membrane. — When 
l)oth  skin  and  mucous  membrane  are  wovmded  at  the  Siime  time,  sep- 
arate suture  of  the  divideil  structures  is  required.  This  is  particularly 
tnie  of  the  eyelids.  Perfoniting  wounds  of  the  oral  cavity,  if  permitted 
to  cictatrize,  leave  fistulous  openings,  through  whi(*h  licpiids  tliat  are 
taken  into  the  mouth  escape,  as  well  as  the  nuicus  and  saliva.  Stenson's 
duct  may  be  involved  in  the  injur}',  and  the  parotid  secretion  poured 
upon  the  outride  of  the  face. 

Traumatic  Inflammation. — The  extension  of  se]>tie  processes  in  the 
facial  region  are  of  rather  infrecpient  occurrence,  although  tiie  extensive 
vascularity  of  the  sc^ft  parts  would  tend  to  favor  such  extension.  This 
comparative  immunity  from  spreading  inflanmiatory  conditions  is  mainly 

137 


138  PLASTIC  SURGERY, 

due  to  the  peculiar  arrangement  of  the  subcutaneous  connective  tissue, 
which  passes  directly  at  right  angles  to  the  surface  to  embrace  the  sub- 
cutaneous muscles.  Although  wounds  in  the  neighborhood  of  these 
muscles  gape  widely,  the  peculiar  arrangement  of  me  connective-tissue 
fibres  prevents  propagation  of  septic  inflammatory  processes.  In  other 
parts,  however — as,  for  instance,  in  the  eyelids — the  fibres  of  the  con- 
nective tissue  arc  arranged  parallel  to  the  fibres  of  the  orbicularis  palpe- 
brarum, and  phlegmonous  inflammation  is  more  apt  to  occur.  Destruction 
of  tissue  here  may  give  rise  to  cicatricial  shortening  of  the  integumentary 
surface  of  the  lid,  and  consequent  ectropion.  Extension  of  the  septic 
processes  through  the  medium  of  the  i)alpebral  fascia  and  along  the 
muscles  of  the  globe  or  sheaths  of  the  nerves  into  the  mass  of  fat  behind 
the  globe  inself ,  and  thence  through  the  superior  or  inferior  orbital  fissure 
to  the  brain,  may  occur. 

A  characteristic  symptom  of  septic  inflammation  about  the  face  is 
oedematous  swelling  of  the  involved  parts.  This  is  due,  in  part,  to 
venous  and  lymphatic  congestion,  and  in  part  to  serous  infiltration. 
Erysipelas  infection  likewise  produces  oedema.  The  occurrence  of  ery- 
sipelas in  the  face  may  lead  to  an  extension  to  the  scalp,  and  to  the 
peculiar  dangers  which  arise  from  the  presence  of  infection  in  that 
region.  Septic  thrombi  in  the  facial  and  orbital  veins  may  give  rise  to 
serious  metastatic  ]>yiemia. 

Although  the  facial  region,  therefore,  is  not  particularly  prone  to 
inflammatory  septic  i)r(x;esses,  yet  in  localities  where  it  does  occur  serious 
results  may  follow.  To  add  to  the  difficulties,  the  presence  of  the  nares 
and  mouth  somewhat  embarrasses  the  efficient  application  of  antiseptic 
dressings,  'ilie  application  of  collodion  mixed  with  subiodide  of  bis- 
muth or  iodoform  (Kuester),  pencilled  over  the  wound-edges  along  the 
line  of  coaptation,  is  here  very  useful. 

KoH'traumatic  Inflammation, — Eczematous  conditions  of  the  skin  of 
the  face  in  children  are  of  interest  to  the  surgeon  princijMilly  from  the 
lymphatic  glandular  involvement  near  the  angle  of  the  jaw  which  is  apt 
to  follow. 

In  addition  to  ordinary  bacterial  infection,  the  integument  of  the  face 
is  liable,  through  the  open  follicles,  to  invasion  of  the  so-called  thread 
fungi.  The  special  varieties  of  inflanmiation  caused  by  these  ectophytes, 
such  as  favus,  sycosis  or  mentagra,  blepharadenitis,  or  inflammation  at 
the  ciliar>'  margin,  belong  to  the  domain  of  dermatology. 

Facial  Erympdas, — This  disease  was  formerly  relegated  to  the 
domain  of  internal  medicine,  under  the  belief  that  it  was  an  idiopathic 
affection.  The  disease,  however,  depends  upon  the  presence  of  a  specific 
germ  which  finds  its  entrance  into  the  (lepths  of  the  skin  probably 
through  some  slight  fissure,  excoriation,  the  site  of  an  acne  pustulata,  or 
the  follicular  openings  upon  the  nose,  which  are  unusually  large.  Its 
course  is  similar  to  that  observed  in  the  case  of  wounds,  and  the  same 
treatment  is  applicable. 

Plastic  Surgery. 

Plastic  operations  are  resorted  to  for  the  purpose  of  restoring  in  an 
artificial  manner  lost  i)ortions  of  the  body  by  means  of  living  tissues. 
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The  skin  fonns  the  most  essential  material  for  plastic  operative  pro- 
cedures upon  the  surface  of  the  body.  This  structure  is  particularly 
adapted  for  this  purpose  by  reason  of  its  exceedingly  rich  blood-supply 
and  numerous  capillaries. 

Heteroplastic  operations  consist  of  replacing  defects  by  means  of  tis- 
sue taken  from  sources  other  than  the  individual  in  whom  the  defect 
occurs.  In  this  are  to  be  included  transplantation  from  one  individual 
to  another,  as  well  as  from  a  lower  animal  to  man.  Investigations  as  to 
the  practicability  of  the  latter  are  still  in  progress,  and  the  attempts  thus 
far  made  are  sufficiently  encouraging  in  their  results  to  justify  a  still 
further  trial  of  the  method. 

Autoplastic  operations  consist  in  replacing  the  defect  by  means  of 
tissue  taken  from  the  same  individual. 

The  indications  for  plastic  operations  consist  of  defects  resulting 
from — (1)  congenital  cleft-formations,  such,  for  instance,  as  hare-lip, 
cleft-cheek,  fissures  of  the  hard  and  soft  palate,  extrophy  of  the  bladder, 
etc. ;  (2)  from  injuries ;  (3)  from  thermic  and  chemical  destructive  action  ; 
(4)  from  diseased  conditions,  such  as  carcinoma,  lupus,  and  syphilitic  and 
tubercular  ulcerative  action ;  (5)  from  the  removal  of  benign  tumors, 
angiomata,  etc. ;  (6)  from  cicatricial  displacement  or  distortion  of  parts 
resulting  from  inflammatory  cicatrizing  processes.  In  the  latter  class 
of  cases  plastic  operations  are  demanded  not  so  much  because  of  loss  of 
substance  as  from  disturbances  of  shape  and  function  of  parts. 

The  indications  may  be  further  divided  into  those  of  a  cosmetic  and 
those  of  afunctional  character.  In  the  former  the  patient's  own  choice 
usually  governs,  to  a  great  extent,  the  surgeon's  decision  as  to  the  advisa- 
bility of  operating ;  in  the  latter  he  will  be  in  a  position  to  directly 
advise  the  patient  as  to  the  best  course  to  be  pursued.  There  are  also 
instances  in  which  both  cosmetic  and  functional  considerations  enter  into 
the  question — as,  for  instance,  in  the  case  of  ectropion  of  the  eyelid. 

77i€  time  for  performing  pladic  operations  will  dcpand  upon  the  cha- 
racter of  the  cas(%  and  particularly  upon  the  cause  of  the  defect.  In  the 
case  of  injuries  the  plastic  repla(!enient  should  be  attempted  at  once,  and 
by  means  of  the  part  itself  which  has  been  removed.  Portions  of  the 
nose,  fingers,  tongue,  etc.  should  be  replaced  inmu'diately  and  sutured 
in  position.  Where  the  parts  have  been  considerably  crushed  or  other- 
wise destroyed,  however,  replacement  cannot  be  sneeesstully  aeeoni- 
plkhed.  C/itses  are  on  record  in  which  attempts  at  innuediate  suturin*^  in 
position  of  parts  cleanly  cut  oft*  have  been  successful  even  after  an  hour 
or  more  has  elapsed  since  the  reception  of  the  injury.^ 

The  time  for  ojwrative  interference  in  congenital  flefrcts  also  differs, 
the  decMsion  of  the  operator  being  guided  by  the  location  of  the  defect, 
it<  interference  with  important  functions,  the  strength  of  the  child,  etc. 
(Vide  infra.) 

When  plastic  operations  are  applied  for  the  correction  of  defects 
resulting  from  ulcerative  processes  arising  from  such  destructive  diseases 
as  sypliilis,  tuberculosis,  etc.,  the  local  focus  must  at  first  be  healed,  both 
local  and  general  measures  being  employed  for  that  purpose.     In  cases 

*  Finney  reports  having  successfully  replaced  the  ends  of  the  middle  and  rinc  fingers 
f*even  hours  after  they  had  been  cut  off  (John8  Hopkins  Hospital  Bulletin,  Baltimore, 
Oct  and  Nov.,  1892). 
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of  carchmmnious  and  otJur  tumorH^  if  the^^e  vmi  be  thoroughly  extii-pateil 
and  lu'althy  purts  rearlietl,  the  plustie  iiperatitm  bt^st  ndayiteil  to  tJie 
*?*>iKHtioiis  prof^t^ot  may  \w  at  (jol-l'  pruiioedetl  with  while  the  patieut  is 
still  iindor  the  aiue-^thetic. 


General  Methods  or  Plastic  Operatioxs. 

Two  essential  niethtKls  are  employed.  The  first  consists  of  idilhation 
of  fl^aui'H  fnim  fbe  Imitwdiafv  Helfjhborlmuil :  the  seer^nd,  of  their  (rnitj-- 
jjlankdion  from  a  tJifilant  jjuri.     The  tii>t  laetliod  nioy  be  again  tlividnl 

Fig.  171. 


B  0 

B 
lHXJii!<  infisioiiB, 


into  tlio.<e  in  wOiieli  ihe  tissue.^  used  to  re|)laee  the  defeet  are  hnni^rht  int«* 
position  by  tilidiiig  of  lateral  diaplaeenient^  and  th*ise  in  wliieh  Ha[>-formii- 
tion  and  twisting  of  the  i>edicle  are  distinguishing  featnres. 


Fio.  175. 
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eluslUK  a  rei.tari(fulAr'Btiai>ecl  g«p, 


Ju'jtfiirvmftif   hif    mt'ftn^   of  hrteral  dhpttirenifnf    may   soitietinies  ho 
aceompli^hetl  without  the  introthictiun  of  new  tis.sne,  nn  aceount  of  the 


Fki.  176, 


hii-Jk"iihurh's  nifOuHl  of  rJn,siiig  u  I rlnni'ij  In r-stui] »w |  .1, 


yielding  chanieter  of  the  tissues.  This  may  be  aided  by  loosening  the 
skin  stnictnres  by  means  of  more  or  less  extensive  disseetion  along  the 
plane  4if  snbeutaneous  ccmnective-tissne  spaee,  or  the  employment  of 
relaxing   ineisions  (Fig*   174),  made  parallel    to    the    intendwl   line  of 
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sutures,  or  both.  These  latter  are  permitted  to  heal  by  granulation.  A 
method  of  closing  a  rectangular-shaped  defect  is  shown  in  Fig.  175. 
Dieffenbach's  pro^dure  for  closing  a  triangular-shaped  defect  is  shown  in 
Fig.  176.  The  method  of  DieflFenbach  was  still  further  improved  by  Bruns. 
Bruni?  Method. — Bruns'  operation  for  the  closure  of  large  trian- 
gular defects  is  carried  out  as  follows :  Two  lateral  incisions  are  made 
(rf  a,  6  e,  Fig.  177),  the  edges  of  the  defect,  6  c,  a  c,  freshened,  and  the 


Fig.  177. 
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Bruns'  method  of  closing  a  large  triangular  gap. 

flap,  daCy  e  b  c,  detached  and  brought  together,  the  margins,  b  c  and  a  c, 
uniting.  The  redundant  tissue  which  is  present  at  the  angles,  a,  6,  being 
removed,  two  triangular-shaped  raw  surfaces,  dfa^egb,  are  left,  which 
are  closed  finally. 

Lettenneur^s  Method  of  Closing  a  Quadrilateral  Gap. — An  incision 
(6  €,  Fig.  1 78)  is  made  along  the  lower  border  of  the  defect,  then  down- 
ward to/,  and  finally,  in  a  curved  direction,  to  r/.  The 
space  between  g  and  b  represents  the  j>ediele  of  the 
flap.  The  latter  is  dissected  from  its  attachments  and 
displaced  in  an  upward  direction,  the  margin  e/ being 
sutured  to  n  d. 

Flap-formation  with  torsion  is  more  frequently  om- 
ploye<l  than  the  foregoing.     The  advantages  of  this   9"- 


Fig.  178. 
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■^/ 


Lettenneur's  operation. 
Tlie  flap  represented 
by  the  dotted  lines 
should  \Hy  proportion- 
ately larger. 


method  consist  in — (1)  its  almost  universal  applicabil- 
ity ;  (2)  the  flaps  can  be  more  accurately  adapted  to 
the  defect ;  (3)  tissues  free  from  disease  can  be  seh^cted 
for  the  purposes  of  repair;  (4)  by  proper  care  in 
placing  tlie  j)edicle  nutrition  of  the  parts  may  be 
more  certainly  assured.  When  the  transj>lanted  por- 
tion is  taken  from  a  distant  part,  the  latter  is  apj)rox- 
inLited  to  the  ])lace  of  defect ;  under  these  circumstances  torsion  of  the 
pedicle  mav  or  may  not  be  emploved.  (See  o])erati()n  of  Tagliacozza, 
p.  182.) 

In  onler  to  secure  the  nutrition  of  the  transplanted  ]xirtions  certain 
precautions  are  necessar}'.  Death  of  these  is  less  apt  to  follow  the  method 
of  sliding  than  any  other.  In  flap  operations  with  torsion  the  flap  must 
be  sufficiently  narrow,  else  the  twist  which  it  receives  may  result  in 
undue  pressure  upon,  and  hence  narrowing  of,  the  vessels  of  sup])ly. 
Among  tlie  precautions  to  be  observefl,  the  most  imj)ortant  arc  tlu»  fol- 
lowing :  (1)  The  [yedicle  is  to  be  located  in  a  region  from  M'hich  a  free 
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supply  of  vessels  pass  to  the  portion  to  be  transplanted  ;  (2)  the  forma- 
tion of  the  flap  must  be  accomplished  with  the  greatest  care,  the  edge  of 
the  scalpel  being  directed  away  from  the  skin,  particularly  when  dissect' 
ing  near  the  pedicle  itself,  in  order  to  avoid  injury  to  the  latter ;  (3)  an 
accurate  isolation  of  the  i)edicle  is  necessary  in  order  to  permit  of  tor- 
sion without  folding ;  (4)  the  pedicle  must  be  sufficiently  long  to  |jermit 
of  an  easy  twist.  The  latter  is  to  be  further  provided  for  by  extending 
the  incision  which  marks  one  boundarj^  of  the  pedicle  somewhat  farther 
than  the  other,  so  that  there  is  a  long  and  a  short  edge  to  the  latter,  the 
long  edge  representing  the  margin  or  boundary /rom  which  the  twist  is 
turned. 

In  addition  to  these  precautions,  care  must  be  taken  that  the  raw 
surface  of  the  flap  fits  closely  ui)on  the  properly-prepared  surface  of  the 
defect,  and  that  the  edges  of  the  former  are  accurately  sutured  to  those 
of  the  latter.  All  cicatricial  tissue,  if  this  is  intended  to  be  replaced  by 
the  transplanted  portion,  must  be  dissected  entirely  away,  in  order  to 
obtain  a  normally  vascularized  surface  for  the  reception  of  the  flap. 
The  chances  of  snc(*ess  will  be  very  much  enhanced  by  the  emplojTneiit 
of  aseptic  measures. 

Plastic  operations  in  the  facial  region  are,  as  a  rule,  more  successful 
than  elsewhere,  for  the  reason  that  here  there  is  an  exceptionally  rich 
supply  of  arterial  and  capillaiy  vessels.  The  tissues  of  the  scrotum 
offer  similar  advantages.  In  regions  where  the  vessels  are  less  plentiful 
it  is  sometimes  of  advantage  to  loosen  the  flaps  from  the  subcutaneous 
connective  tissu(»,  allowing  them  to  be  nourished  by  a  pedicle  at  either 
end,  packing  beneath  with  gauze  dressing  material  or  oil-silk  protective, 
and  comj)leting  the  operation  at  the  end  of  a  week,  when  a  profuse 
granulating  suriaec*  has  b(^en  obtained.  The  newly-formed  vessels  in- 
crease* the  nutrition  of  the  flap.  One  of  the  j)edicles  is  severed,  and  the 
edges  of  the  flap  and  defect  freshened  M'hen  approximation  is  eflected. 
This  method  is  cidled  irnnHpUtntatUm  of  a  granulating  flap.  It  is  par- 
ticularly useful  in  the  operative  treatment  of  extrophy  of  the  bladder. 

Ei(fsfir  and  ch'atrh'ial  f^hriukinr/  of  the  flap  must  be  taken  into 
account  in  planning  plastic  o])erations.  The  first  named  takes  place  at 
once,  and  amounts  to  about  one-third  of  the  entire  area  of  the  flap.  It 
nnist  be  eompensited  ior  by  an  increase  in  the  dimensions  of  the  trans- 
{)lanted  portion  over  the  size  of  tlu*  defect.  The  second  is  to  be  guarded 
against  by  bringing  the  surfaces  as  aeeurately  into  apix)sition  as  possible, 
thereby  securing  primary  union,  rather  than  filling  of  an  inter\'ening 
space  by  granulation.  In  replacing  a  nose  the  newly-formed  jwirt  must 
at  fii-st  be  largely  in  excess  of  the  original  nose,  in  order  to  allow  for  the 
very  considerable  shrinkage  which  inevitably  occurs  in  the  course  of  a 
few  months. 

Seconds  I'll  shrinkof/c  of  the  flap  is  ])revented  to  a  great  extent  by 
reinforcing  the  latt(»r  by  means  of  the  cicatricial  tissues  about  the  defect. 
For  instance,  in  the  ease  of  a  defect  of  the  anterior  and  inferior  portion 
of  the  nose  tli(^  skin  at  the  root  of  the  organ  is  circumscril)eil  by  a  horse- 
shoe-sha])e(l  incision,  l<M>sened  and  turmnl  downward,  its  raw  surface 
corn's] )ond ing  to  that  of  the  flap  taken  from  the  forehead. 

Under  some  eireunistanees  th<^  underlying  periosteum  may  be  em- 
ployed as  a  portion  of  the  tnmsplanted  structures.     In  the  operation  of 
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oranoplasty  this  is  imperative,  and  also  where  cicatricial  tissue  must  be 
utilized,  the  vessels  between  the  cicatrix  and  periosteum  being  carried 
along  with  the  flap. 

The  dreulution  in  the  flap  may  be  retarded  by  the  formation  of 
ooagula.  It  is  better  to  have  a  rather  pale  than  a  bluish  or  congested 
flap,  and  in  order  to  prevent  the  latter  it  is  advisable  to  permit  the  flap 
to  enipty  itself  of  blood  before  suturing  it  in  position.  In  the  case  of  a 
pale  flap  the  normal  color  is  restored  in  the  course  of  twenty-four  hours 
if  all  goes  well. 

At  first  the  sensation  in  the  transplanted  portion  is  referred  to  the 
pert  from  which  the  flap  was  taken.  In  the  course  of  time,  however, 
restoration  of  normal  conduction  of  sensation  occurs. 

Complete  separation  and  transplantation  of  larger  flaps  dissected 
from  the  subcutaneous  connective  tissue  are  now  rarely  practised,  on 
juxx)unt  of  the  frequent  failure  of  nutrition  and  death  of  the  flap.  The 
method  is  largely  replaced  by  those  next  to  be  discussed. 

Reverdin^s  Method, — In  1870,  Reverdin  introduced  the  method  which 
bears  his  name  for  the  healing  in  of  larger  defects  arising  from  burning, 
injuries,  sloughing  phagedena,  and  varicose  ulcers.  It  consists  of  the 
implantation  of  small  flat  portions  of  epidermis,  which  arc  completely 
separated  and  which  form  islands  upon  the  granulating  surface  of  the 
defect.  These  soon  become  surrounded  by  a  zone  of  proliferating  epi- 
thelium. Although  the  transplanted  epidermis  is  not  very  stable,  the 
outermost  layer  being  cast  off^  and  giving  every  appexirance  of  failure, 
yet  sufficient  epithelial  structure  remains  from  which  further  prolif- 
eration occurs.  In  this  manner  the  entire  surface  is  finally  covered. 
Small  pieces  for  transplantation  only  should  be  used.  Those  of  more 
than  one,  or  at  the  most  two,  centimetres  are  apt  to  be  followed  by 
failure.  The  transplanted  portions  should  be  of  skin  only,  and  in  order 
to  better  close  the  defect  from  which  these  are  taken,  when  sufficiently 
large  to  re(|uire  coaptiition  of  their  ed^es,  they  should  he  elliptical- 
sha])ed.  Minute  portions  of  skin  when  transplanted  in  this  manner  are 
sometimes  employed,  the  j>rocess  being  calUnl  skin-f/rdfdiu/, 

Thiersch's  Method. — This  consists  in  curetting  or  seni])ing  away  the 
granulating  surface  down  to  the  solid  hnse  of  the  ulcer  or  other  defect, 
an<l  then  im])lanting  thereon  strips  consisting  of  tlie  epidermal  layer 
only.  In  this  metluMl  the  strips  are  shaved  off  by  means  of  a  nizor, 
the  part  from  which  the  strips  are  removed  l)eing  made  tense  by  grasp- 
ing the  circumference  of  the  part  or  by  means  of  specially-devised  appa- 
ratus. The  razor  is  laid  flatwise  upon  the  surface,  and  by  to-and-fro  or 
sawing  movements  a  strip  is  obtained  by  splitting  the  skin  in  a  direction 
panillel  with  its  surface.  These  strips  are  from  two  to  four  centimetres 
wide  and  of  varA'ing  lengths,  according  to  the  recpiirements  of  the  case. 
To  facilitate  the  removal  of  the  strips  it  is  necessary  to  ren(l(»r  the  skin 
tense  at  the  iK»int  of  proposed  removal.  The  skin-stretching  hooks  of 
Dr.  Charles  McBurney  are  useful  for  this  purpose*  (Fig.  179).  Their 
methoil  of  appliciition  is  shown  in  Fig.  180.  A  number  of  strips  may 
be  necessar}'  to  fill  in  the  defect.  The  outer  surface  of  the  arm  or  thigh 
is  usually  selected  from  which  to  remove*  the  strij)s. 

Dressings^  etc, — Skin-grafting  should  be  accom]>anied  hy  ase]>tic  ])re- 
cautions ;  antiseptic  fluids  which  coagulate  the  albuminous  elements  of 
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the  tissues  of  the  parts  should  uot  be  emjJoyed.  A  normal  salt-solution 
(A  P^'^  cent.)  answers  every  j)ur])ose.  Gauze  dressings,  as  well  as  qwnge 
materials,  used  at  the  oi)eration  should  be  wrung  out  of  the  same.  After 
the  strips  are  placed  in  position  the  site  of  the  operation  should  be  care- 


Fio.  179. 


Dr.  MclUirney's  skin-stretchinf?  hooks. 
Fig.  ISO. 


.Mc'tlnxl  <if  applying  McBunu'y's  hf>okR, 

fully  (H)vered  by  narrow  strips  of  oil-silk  j)rotective,  arranged  as  in 
basket-strapping.  Over  this  is  placed  a  liberal  supply  of  aseptic  gauze, 
and  the  whole  eovered  with  sterilizc*il  non-absorl>ent  cotton  and  secured 
in  ])lac(»  l)y  a  roller  bandage.  The  first  re-<lressing  is  done  on  the  third 
or  fourth  day.  Care  should  be  taken  not  to  disturb  the  transplanted 
portions  of  tissue. 

('icalnrinl  Keloid  folhurhuj  Thierxvh^  Method. — The  secnnidar}'  form- 
ation of  cieatricial  tissue  beneath  and  between  skin-grafts,  rest»nibling 
false  keloid  (Murniy)^  and  giving  rise  to  seeondarj^  contraction,  is  some- 
times (►l)serve<l.  This  formation  may  take  place  when  the  grafting  at 
first  seems  to  be  snceessful  in  every  res]>eet.  According  to  McBuniey, 
this  is  due  to  the  t<M)  early  aban<lonment  of  wet  dressings,  and  he  advo- 
<'ntes  that  these  be  continued  for  two  weeks  following  the  ojx?ration. 
It  is  probable  that  the  false*  or  eieatrieial  keloid  formation  de})ends  uj)on 
the  causes  which  ])roduce  it  mi<ler  other  circumstances. 

Cicotriciaf    DeJoriniileA  fo/foirinf/   Ihirits. — The   most   important  of 

'  ynr  Yfrk  Maiical  Journnl,  Feb.  4,  1893. 
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these  are  those  of  the  face,  neck,  and  upper  extremities.  The  various 
methods  of  treatment,  consisting  of  screw  apparatus,  elastic  tension, 
weights,  etc.,  as  well  as  forcible  rupture  and  total  excision,  even  when 
followed  by  skin-grafting,  save  in  cases  of  the  simplest  character,  have 
been  followed  by  only  indifferent  results.  The  various  methods  by  flap 
operations  have  met  with  much  better  success. 

CrofPs  Operation  for  Deforming  Ci<;utric€8. — This  consists  essentially 
in  raising  a  flap  of  healthy  skin  adjoining  the  cicatrix,  leaving  it  attached 
at  both  ends,  but  loosening  it  entirely  in  the  middle,  passing  a  strip  of 
oil-silk  protective  beneath  to  prevent  it  from  uniting  to  the  subjacent 
tissue  from  which  it  has  been  elevated,  and  waiting  until  the  process  of 
granulation  lias  been  well  established  before  proceeding  further.  When 
a  granulating  surface  has  been  secured  u{K)n  the  raw  surface  of  the 
strap-shaped  flap,  this  is  severed  at  one  end,  and  the  gap  made  by  the 
division  of  the  cicatrix  and  reduction  of  the  clcformity  filled  therewith. 

The  flap  should  be  taken  from  structures  well  supplied  with  blood, 
and  so  placed  as  to  be  brought  readily  into  its  new  position.  Care 
should  l>e  taken  to  have  the  strap  of  sufficient  length,  and  to  prevent  it 
from  becoming  unduly  shortened  prior  to  its  transplantation  by  gran- 
ulation tissue  springing  up  in  its  angles  during  the  two  or  three  weeks 
that  inter\'eiie  between  the  two  stages  of  the  operation.  Tlie  edges 
of  the  wound  fn)m  which  the  strap  was  raiseil  should  be  sutured 
together  at  once  as  far  as  possible.  At  the  centre  one  or  two  sutures 
securing  the  parts  to  the  muscles  and  fascia  beneath  will  assist  in  pre- 
venting tension  upon  the  sutures.  The  parts  must  be  kept  at  rest,  and 
the  apphc»ation  of  fixation  apparatus  will  help  to  maintain  this,  particu- 
larly in  young  children. 

At  the  second  stage  of  the  operaticm  the  contracting  ciciitrieial  stnic- 
tures  are  divided,  the  deformity  reduced,  and  one  end  of  the  flap  severed. 
The  end  retaiiu»(l  as  a  ])edicle  should  be  that  at  wliieh  the  vessels  enter. 
The  gap  left  by  dividing  the  sear  is  to  form  a  bed  upon  which  the  flap 
is  to  l)e  placed.  While  this  may  l)e  fashioiunl  somewhat  to  correspond 
to  the  shape  and  size  of  the  flap,  yet  an  accurate  adjustment  of  these  is 
not  jH>ssil)fe  nor  even  necessary.  The  flap,  after  being  freed  at  one  end, 
is  trimme<l,  and  about  one-half  of  it**  raw  surface  toward  tlie  free  end 
deprived  of  gninulations  by  paring,  in  order  to  secure  primary  union 
l)etw(»eii  this  and  the  fresh  wound  at  tlie  gjij). 

Primary  union  between  the  free  end  of  the  fla])  at  the  fresh  wound 
does  not  always  occur,  in  which  case  the  flap  must  be  maintained  in 
position  by  strapping.  Success  will  frequently  follow  even  in  these 
unpromising  cases.  When  the  implant  has  become  firmly  united  it 
gradually  flattens  out  and  becomes  l)roader.  At  least  six  months  will 
elapse  bi»fore  the  extent  of  the  improvement  can  be  estimated. 

Chp:it-^)plasty. 

Ei4lnn(1er*s  Operation. — In  cases  in  which  it  may  be  deemed  desirable 
to  replace  the  lost  margin  of  the  lower  lip  at  once  where  the  loss  of 
substance  is  jmrtial,  is  limited  to  one  side,  and  the  defect  extends  down- 
ward upon  the  chin,  this  method  may  be  employed  (Figs.  181,  182).  A 
flap,  the  base  of  which  is  formed  at  the  upper  lip,  is  taken  from  the 
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cheek  and  carried  down  to  assist  in  filling  the  gap.  If  care  is  taken  in 
shaping  the  flap,  it  will  contain  the  superior  coronary  artery,  which  will 
aid  in  maintaining  its  nutrition. 


Fig.  181. 


Fig.  182. 


A  B 

Estlander's  chciloplastic  operation. 


L(uigcnheck\'i  OperdfioK — Tlic  incisions  are  a  prolongation  of  the 
lower  horizontal  margin  of  tlie  defect  in  either  direction,  and  are  curved 
around  the  angles  of  the  mouth  so  as  to  extend  into  the  upper  lip.  As 
much  of  the  niodiau  segment  of  the  upper  lip  as  possible  must  be  pre- 
served consistently  with  tlie  extent  of  defect  to  be  closed,  in  order  that 


Fig.  184. 


lU'storatioii  «(f  tlu-  lower  lip:  Langcnbuck's  oix^ration  (after  Lobker). 

the  communication  l)ctween  tlie  coronary  vessels  and  the  arteries  of  the 
s(»ptum  may  not  he  distiirl)cd.  The  portions  of' the  lip  thus  include^l  are 
drawn  together  toward  tlie  symphysis  of  the  lower  jaw,  and  there  united 
by  sutures,  care  being  taken  in  finally  closing  the  wound  to  fix  the  new 


Fig.  ISo. 


Fig.  186. 


A  B 

Lims  of  incision.  Api)eanuice  aftor  PUturinjr. 

I^iiirmhc'ck'sj  opcnilioii  for  restoration  of  the  lower  lip  (Huetcr). 

angles  of  the  mouth  in  a  position  to  preserve  the  normal  outlines  (Figs. 
183,  ISl). 

This  operation  is  adapted  for  cases  in  which  the  loss  of  substance  is 
limited  to  the  free  portions  of  the  lip.     In  cases  in  which  it  can  be  car- 
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riecl  out  it  |X)s&es9es^,  in  nmlcs,  the  mlviiiita^e  tlmt  a  heard  eon  be  gmwn 
in  ?iich  a  manner  as  to  hide  tlie  line  uf  nuion. 

Method  hi/  Slngk  Fhp  from  (hv  Vhiiu — When  tlie  defect  to  be  dlled 
is  i?o  great  that  the  ab<.»ve  nietliiMl  i.s  not  nppliealile  on  aeeoiint  of  tlie 
diminution  of  the  oral  apertnre  which  it  involves,  Lungenheek  operated 
it>  follows:  A  Hap  is  cat  froui  the  ehin,  with  its  ha.se  *»r  [tediele  directed 
npward  an«l  ontwaRl  {Ay  Fig.  185).  Tlie  edges  of  the  defect  are 
fn^slienetl,  the  flap  detaclie<l  and  displaeed  npward,  the  triaagnlar  piece 
uf  skin,  DR^  serving  to  support  the  latter. 

Tke  Sifme-Bitrhanan  JIdhud, — Two  Haps  are  secured  from  the  tissues 
of  tlie  ehin.  The  t*dges  of  the  defect  are 
prolonged  downward  by  two  im'isions  {a 
h  r\  //'  h  i\  Fig.  187),  the  Hap  being  com- 
pleted by  the  incisiiuis  c  d^  c'  c/'.  The  flaps 
thus  marked  out  are  dissc^eteil  from  their 
att;ichmentp^  benwith,  and  tnnu»d  upward 
in  **iieh  a  manner  as  to  be  nnite<l  l>y  sutures 
along  the  Ihie  h  <\  b  v\  Xo  effort  should 
bi'  made  to  close  the  triangular  gsips,  lest 
the  nnirgin  of  the  new  lip  \w  brought  to 
to«»1uw  a  level  ;  tliis  shtaild  la^al  bv  gntim- 
kfion.^  In  this  ofK^mtion  the  point  of  the  ^^^^^l^^anriuwe^^^^^^^ 
the  chili  is  preserved, 

Bttiuj^  f/inrailon, — Special  upcmtive  priK^eilnres  are  to  be  instituted 
in  c^ses  in  which  the  dise;is<'  is  more  extensively  distributed.  When 
the  entire  lower  Up  is  involved,  Brans'  t»pcnitioa,  in  which  the  defect  is 
fiuppliett   fri»m  tlie  cheeks,  will  replaiH?  the  li>st  tissue  (Figs.  ISS,  189). 


Fig.  187. 


L^^ 
^^^\ 


Fici.  1H8, 


Fig.  189. 


mm 


^' 


Bnuiff'  Dfionitloti  (br  re«Uinitli>ti  of  the  lower  lip. 


Am  tinw  i^ias-^es,  in  this  as  in  all  plastic  opcnitious  in  this  region  in 
which  the  normal  elastic  lip  is  snbstitutwl  by  a  Hap  with  a  eieatricial 
e*le:i%  the  latter  e«mtracts,  is  drawn  tightly  agtunst  the  lower  jaw,  and 
I  fiaiiv*ii  trickles  iiver  the  e«lge  in  spite  of  every  effort  to  prevent  it. 


PlJU<Tir  OPEBATrtLVS    UPtlK  THE    UpPEK    LiP  FOR   NoN-OONGENrTAr. 

DEFE<n>l. 

Tliese  art*  nirely  recpnred.     In  small  defects  opemtions  Ivased  nimii 

\tKmw  »>r   the  plans  already  des^-ribed   for  the  lower  lifi  will  be  fiumd 

\  iL^fitK     SiH*<'ially-dcvis(Hl  proeetliirt^s  may  be  necessary  in  certain  caste's. 

f^irffrtifKirh^M   Oprrfdhm. — Tlii^  ir^  <nn|*loyed  where  the  centnd  j>art 

of  the   np|H*r  lip  is  dcHcient  and  tlie  edge  «»f  the  defect  covereil  with 
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mucous  membrane.  Two  flaps  are  marked  out  by  two  cun^ed  incisions 
which  commence  at  the  apex  of  the  defect  and  are  carried  around  the 
ala)  of  the  nose  (Fi^.  191).  These  are  dissected  loose  and  brought 
together  in  the  median  line,  the  mucous  membrane  which  formed  the 
inferior  margin  of  the  flap  having  been  preserved  to  form  the  free 
l)()rder  of  the  restored  lip  (Figs.  190,  191). 

Fig.  101).  Fig.  191. 


DiefVenbuch'.s  operation  for  restorathai 
of  the  upjKT  lip. 


Difffcnbach'b  opt*rntion :  tho  sutures 
nppliod. 


Bu('l:'i<  Opvrafion, — (lurdon  liuck  openited  in  a  case  in  which  one- 
half  of  the  upper  lip  and  a  ]K)rtion  of  the  cheek  had  been  lost,  as  fol- 
lows:^ Tlie  lower  lip  is  divided  by  a  vertical  cut  (a  6,  Fig.  192)  one 

inch  in  length  at  right  angles  to  the 
margin  of  the  lip.  A  second  incision 
(ft  c),  commences  at  the  lower  end  of  the 
first,  and  is  c»arried  forward  ibr  about  an 
inch  and  a  half  jwrallel  with  the  margin 
of  the  lower  lip.  A  third  incision  (<?  d) 
starts  from  the  termination  of  the  sec- 
ond, and  extends  oblicpiely  uj)ward  fur 
ai)<)ut  half  an  inch  or  not  cjuite  to  the 
lip.  This  attachment  should  not  W 
encroached  upon  too  closelv,  k»st  the 
nutrition  of  the  fla]>  be  interfered  with. 

The  sound  ])ortion  of  the  upjwr  li]) 
is  now  to  be  disst»cted  freely  liH)se  from 
its  i)ony  attachments,  the  edges  of  the 
defc<*t  cai'cfully  j>arc»d,  and  the  flap  fnmi 
the  lower  lip  i)rought  into  ]x»sition  and 
secured  l)y  suturing  it  to  the  frt»shene<l 
edge  of  the  upper  lip.  The  gap  left  by 
the  flap  is  also  sutured. 
Srrrc^fi  Opn-ftfioit. — This  openition  is  iutended  to  rt»store  the  angle 
of  the  mouth  which  has  bcconic  distorted  by  a  cicatricial  contraction 
or  removed  in  the  cxtir])nti(>n  of  a  growth.  ThriH'  incisions  are  made. 
The  first  is  horizontally  placed;  the  si^cond  extends  fnm\  the  outer  ter- 
mination (►f  the  first  oMiipicly  downward,  marking  out  a  triangidar 
space;  the  third  and  fourth  form  a  second  but  smaller  triangle.  The 
bases  of  both  trianiLdes  meet  at  the  site  of  the  new  angle  of  the  mouth 
(Fig.  19;^).  \\'hen  the  gap  which  results  from  the  removal  of  the  tissues 
thus  circumscribed  is  closed,  the  appearance  shown  in  Fig.  194  is  presentt»d. 
Stomatoplastic  Opkuations. — While  cheiloplastic  o|x»rations  aim 
to  replace  parts  lost  by  injury  or  disease,  stomatoplastic  o[>erations  are 

*  Cnntributiona  to  Repamtive  Surf/eryy  1876. 


Buck's  oiKTiition  f«>r  n-storaticn  of  the 
ui>pir  lip. 
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designed  to  correct  pathological  mouth-formation.     The  indications  are 
(1)  macrostoma;  (2)  microstoma;  (3)  ectropion  of  the  lip. 

Fig.  193.  Fig.  194. 


Serre*8  operation  for  restoring  the  angle  of  the  mouth. 

MacroBtoma. — In  case  of  cougenitally  large  mouth  the  o]>eration  of 
freshening  the  edges  of  the  cleft  at  the  angles  of  the  mouth  and  uniting 
the  same  is  a  simple  procedure.  There  is  usually  no  tension  upon  the 
parts,  and  union  is  rapid  and  complete. 

Microstoma. — ^This  is  seldom  congenital.  Its  most  common  cause 
is  cicatricial  contraction  of  the  oral  orifice  following  disease  and  injury. 
For  its  correction  an  incision  is  made  for  the  necessary  distance  beyond 
the  angle  of  the  mouth,  and  "  hemming  "  this  with  the  nuicous  membrane 
from  the  lining  of  the  cheek,  which  is  loosened  for  this  purpose.  In 
order  to  prevent  the  incision  from  granidating  together  at  tne  angle, 
toward  the  median  line  the  incision  is  prolonged  in  a  Y,  placed  horizon- 
tally at  the  angle,  the  mucous  membrane  of  the  cheek  loosened  more 
extensively  at  this  point,  and  the  triangular-shaped  flap  of  mucous  mem- 
brane is  sewn  to  the  new  angle,  as  in  Roser's  method  for  phymosis. 

Rtidtorffer^s  Stomatoplastic  Operation. — This  consists  of  perforating 
the  cheek  at  the  iK)int  where  the  new  anijjle  is  to  be  formed,  and  passing 
through  the  o|)ening  a  metallic  wire.  ^V  hen  cicatrization  of  the  opening 
is  completed  the  usual  incision  is  made  from  this  point  to  the  already 
existing  oral  opening,  and  hemmed  with  mucous  membrane  after  Dief- 
fenl)ach's  method.  The  difficulty  in  obtaining  cicatriziition  of  the  opening 
through  which  the  wires  are  passed  constitutes  the  eliief  objection  to  this 
metlKxl. 

A  tendency  to  recontniction  following  operations  for  microstoma  may 
be  overcome  by  having  the  patient  wear  an  oval  double-flanged  ring, 
made  of  hard  rubl)er,  for  an  hour  or  more  each  day. 

Ectropion  of  the  Lips. — This  occurs  usually  from  accidental  con- 
traction of  the  mucous  membrane  of  the  lips.  It  is  to  be  corrected  by 
V-shaped  excision  of  the  cicatrix  and  Y-shaped  union  of  the  gap,  as  in 
ectropion  of  the  eyelids.  While  this  ojieration  will  correct  simple  cases, 
in  severe  forms  cheiloplastic  procedures  are  indicated.  Separation  of  the 
labial  edges  from  the  cicatricial  tissue,  raising  them  to  the  ])roper  level, 
and  filling  the  resulting  gap  by  a  flap  with  a  pedicle  will  prove  successful 
in  a  certain  proportion  of  cases. 

OONOBNITAL  OlEPT  DEFORMITIES   OP  THE   PaCIAL    SoFT  PaRTS. 

In  the  course  of  fietal  development  the  greater  portion  of  the  face  is 
formed  from  the  fronto-nasal  process  or  arch.  The  latter  consists  of  three 
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(liatcrf — the  i^entml  or  mid-frontal,  aii<]  tWM  lateral  or  cheek  plates.  The 
iunner  develt>ji!^  hi  a  iluwiiwanl  and  fVirward  direetiou  iVtnii  the  tniddlc 
of  the  base  of  tlie  .skull,  fornnn^  the  nose  anil  a  jmrtion  of  the  iipixT  liji. 
The  Inteml  plates  are  sepamted  from  the  mid-frontal  phite  hy  a  fnrnt^c™ 
upon  I  itluT  side,  whieh  furrows  ilirm  the  primary  nasal  pits  i>r  fussaej^ 
The  latter  are  ,^hut  oW  from  the  rest  of  the  iaee  liy  the  develnpmrnt  and 
union  of  the  hiteml  platen  with  the  mid-frontal  plate.  The  eenlral  part 
of  tlio  up]>er  lip  and  tlie  premnxillary  bone  (see  Cleft-palate,  pajre  \i>o) 
are  formed  by  tlie  nnitm  of  the  lateral  plates  with  the  mid-frontal  proeess. 
The  hiwer  inar^inrt  i>f  the  thin  plates  form  at  the  sime  time  tlie  uiiiier 
limit  c*f  that  branc^hiid  <'hft  the  persistent^e  uf  a  jmrthm  of  whirh  fnrms 
thc^  oml  oriliee.  The  presence  uf  elef't  deformities  is  to  be  attributed  to 
a  failure  of  certain  priM-esset^  or  arches,  former  1  during  ftrtal  development, 
to  (Nialesce  and  thn^^  close  the  iutervening  *j^ip  or  eleft.  Those  *A'  tlie  suft 
parts  of  the  fataal  region  consist  of  defect,^  of  the  upper  lip  (lmre-lt|>), 
iissures  of  the  cheek,  fissnres  of  the  lower  !ip»  and  ti.stuhe  of  the  lowc 
\i[i.     (For  Ilarc-lip  see  page  152.) 

Fissure  of  the  Cheek.^Tliis  is  observed  (1)  as  a  vertical  cleft ;  (2) 
as  a  honzoutal  eleft ;  {'^}  us  an  angular  tissnre.     In  isolated  cases  the^ 
edges  of  the  eleft  appeiir  as  seiir  tissue.     In  the  majority  of  iustanee^H 
of  the   deformity  the  angle  of   tlie   cleft   is  attached   hy  a   c<mneetiu^r^ 
iM'iilgc  itr  Aieinua  to  the  gums;  exeeptionally  it  is  attached  to  t!ie  haitl 
judatc.     Fissures  *jf  the  cheek  are  .sometimes  jiresent  npon  lK»th  sideia 
and  tK_'enr  simultaneously  with  other  eleft  defbrmities,  as  well  as  wit 
cougeuital   liy[>crtruphy  of  the  tongue  {macrof/fo^sft}. 

l^tritad  fimure  arises  from  defective  union  of  the  two  lateral  plate 
to  the  mid-frojital  process.     In  extreme  examples  of  the  deformity  tb 
fissniv  rcache>  ti>  tlie  lower  eyelid  (vofohotmi  yif://if'/>/Yf ),  the  nuicous  mem-" 
brunc  of  the  edges  of  the  cleft  joining  that  of  the  enlarginl  ond  oriticc, 


Fjg.  195. 


Fig.  im 
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Vertical  flsBiire  nf  the  L'het'k  infter 
Ft*rgiiasuti). 


'> 


HoHzfiiitiil  ttsiurt'  of  tlvL'  ehcfk  (nfUT 
Fi*rguNWni) :  iin  Intcgiimeniftrj 
appendix  is  aiH*n  at  A. 


as  well  as  the  eoujunetivii. 


eyeliti  to  the  forehead  (Hasse 
nasal  cavity  (Vcrneuil). 


The  cleft  may  eontirine  through  the  uppr 
nil)  or  it  may  be  connected  with  t" 
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Horizontal  fissmre  is  the  result  of  failure  on  the  part  of  the  edges  of 
the  highest  branchial  arch  to  unite.  An  enormous  enlargement  of  the 
mouth  (niaerostoma)  is  formed ;  the  mouth  may  reach  from  one  ear  to 
the  other.  Skin  appendices  in  front  of  the  auricle  are  sometimes  seen 
in  connection  with  this  deformity  (^1,  Fig.  196). 

Angular  Jumire  is  sometimes  observed.  Fergusson  records  an  in- 
stance in  which  the  cleft  extended  from  the  left  angle  of  the  mouth  to 
the  base  of  the  lower  jaw.  A  case  is  quoted  by  Beeley  *  in  which  the 
mouth  was  properly  formed,  but  from  beneath  the  left  angle  a  cleft  began 
which  ran  obliquely  to  the  median  line.  The  cleft  was  lined  with  mucous 
membrane  and  provided  with  a  sphincter  mus(^le.  When  the  child's  face 
was  at  rest  the  cleft  appeared  to  be  closed ;  when  it  cried  the  cleft  gaped 
widely,  and  led  into  a  hollow  space  lined  with  mucous  membrane  which 
lay  between  the  cheek  and  the  cavity  of  the  mouth.  A  ranula  was  also 
present. 

Conoenitaij  Deformities  of  the  Lower  Lip. 

Median  cleft  of  the  lower  lip  is  of  very  rare  occurrence,  from  the 
fact  that  this  structure  corresponds  to  the  second  branchial  arch,  and 
therefore  is  developed  as  a  whole  from  the  first.  It  has  been  observed, 
however,  by  Ribel.  Cleft  of  the  lower  lip  oc<?urring  in  connecticm  with 
cfeft  of  the  inferior  maxillary  bone  and  tongue  has  also  been  observed 
(Parise). 

Conerenitckl  fistula  of  the  lower  lip  occurs  with  comiMiratively 
greater  frequency  than  the  foregoing.  Fritsc^he  has  collected  fifteen 
instances  of  the  anomaly.  In  the  majority  of  insfcuices  it  has  been 
associateil  with  hare-lip.  These  fistula?  are  lined  with  mucous  mem- 
brane, and  ap])roach  almost  to  the  mucous  membrane  of  the  mouth, 
without,  however,  communicating  with  the  latter.  They  may  also  take 
the  shajK?  of  a  fransrerse  Jis.iure,  resembling  a  second  oral  orifice.  Trunk- 
lik'e  enlargement  of  the  lower  lip  has  been  ol)S(*rve(l  in  some  cases. 

Met()i»lastic  Operations. 

These  ojwrations  are  designed  to  correct  defects  in  the  soft  parts  of 
the  che<»ks.  They  are  less  fre<juently  reciuired  than  plastic  procedures  in 
other  |)ortions  of  the  face,  but  are  correspondingly  diificult  of  exccuticni 
in  most  instances.  The  skin  of  the  neck  and  tcnij)oral  rco;i()n  and  of  the 
forehead  is  employed  for  this  purjH)sc  in  complete  loss  of  substance.  The 
skin  of  the  first-  and  last-nanunl  localities  is  that  most  frcciuently  utilized  : 
when  taken  from  the  neck  the  resulting  scar  may  produce  distortions  of 
the  head.  Fortunately,  complete  loss  of  the  check  occurs  very  infre- 
quently. 

Schiinmelbiixeh^s  Opernfion. — After  the  removal  of  the  entire  cheek 
for  malignant  disc»ase  the  defect  was  filled  in  by  means  of  fiaps  taken 
fnmi  l)oth  th(»  n(»ck  and  scalp.  The  fiap  from  the  neck  reached  nearly 
to  the  clavicle,  and  when  turned  up  into  position  its  skin  surface 
replaced  the  buccid  mucous  meinhnme.  The  fiap  from  the  scalp  when 
tunuKl  downwanl  presented  its  raw  surface  to  that  of  the  ncck-fiaj), 
while  its  outer  hairy  surface  replaced  the  beard.     Cicatricial  contraction 

'  Hamibuch  dcr  Kiiulcrkrankheiien,  vol.  vi.,  Pari  II.,  p.  l)S. 
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is  prevented  by  this  method,  and  the  movements  of  the  jaw  are  not 
interfered  with.     Tlie  |>edieles  are  divided  in  four  weeks.* 

In  partial  defects  the  particular  procedure  to  be  adopted  will  depend 
upon  conditions  present.  Flaps  with  narrow  pedicles  are  successfully 
employed  on  account  of  the  ricn  blood-supply  of  the  parts.  In  making 
these  allowance  must  be  made  for  possible  distortions  resulting  from 
approaching  too  closely  to  the  eyelids  or  lips  to  obtain  large  flaps. 

The  flap  employed  to  correct  a  perforation  of  the  cheek  is  apt  to 
undergo  contraction  upon  its  buccal  surface.  In  extirpation  of  growths 
from  this  region,  therefore,  the  mucous  membrane  should  be  spared,  if 
possible,  for  the  reason  that  it  is  not  easily  replaced.  Sliding  of  flaps 
of  mucous  membrane  is  not  very  successful. 

Cicatricial  lockjatc,  following  noma,  presents  one  of  the  greatest  dif- 
ficulties in  metoplastic  procedures.  Here  the  cicatrix  must  be  divided 
and  the  gap  filled  in  with  double  skin-fiaps,  the  integumentary  sur- 
faces of  which  present,  the  one  upon  the  side  toward  the  cavity  of  the 
mouth  and  the  other  externally  (Gussenbauer).  In  this  manner  recon- 
traction,  to  a  great  extent,  is  avoided. 

Hare-lip  and  Cleft-palate. 

Congenital  clefts  of  the  facial  region  are  the  result  of  a  failure  to 
coalesce  of  the  various  foetal  clefts  between  the  branchial  arches  in  the 
cephalic  extremity.  The  union  of  these  arches,  which  should  occur 
at  about  the  ninth  or  tenth  week  of  fcetal  life,  failing  or  occurring  in 
an  incomplete  manner,  various  deformities  follow,  the  chief  of  which 
are  harelip  and  cleft-palate. 

Hare-lip. — Hare-lip  occurs  very  rarely  in  the  lower  lip,  for  the  rea- 
son that  the  latter  is  formed,  as  a  whole,  from  the  mandibular  or  second 
branchial  arch,  which  is  complete  from  the  beginning  in  the  great  major- 
ity of  cases.  Cases  of  cleft  in  the  Imcei^  Up  are  reporteil  by  Ribel,  and 
Parise  reports  simultaneous  cleft  of  the  inferior  maxilla  and  tongue  in 
addition  to  cleft  of  the  lower  lip.  Fistula  of  the  lower  lip  is  sometimes 
observ^ed  associated  with  hare-lip  in  the  usual  location. 

Varieties  and  Complications, — Hare-li})  may  be  single,  double,  or  com- 
plicated with  cleft-palate.  Almost  without  exception  it  is  laterally  placed 
in  the  line  of  one  or  the  other  naris.  In  rare  instances  a  median  cleft 
has  been  observed,  but  there  are  instiinces  in  which  associated  deform- 
ities are  present,  such  as  absence  of  the  ethmoid,  turbinated  bones,  nasal 
bones,  vomer,  and  premaxillar}'  bones.  Single  hare-lip  occurs  much 
more  frequently  than  double  (ten  to  one),  and  those  upon  the  left  side 
far  outnumber  those  upon  the  right.  In  fact,  arrest  of  development 
in  general  is  said  to  occur  upon  the  left  side  more  frequently  than  u}K)n 
the  right. 

Degrees  of  Hare-lip, — Three  degrees  of  hare-lip  are  distinguished. 
The  first  is  a  mere  notch  (Fig.  197)  passing  but  slightly  beyond  the 
vermilion  border ;  the  second  extends  to  the  nasid  orifice,  there  termi- 
nating (Fig.  198) ;  the  third  connects  the  mouth  and  corresponding  nasal 
fossa  into  a  common  opening  through  the  medium  of  the  cleft  (Fig:  199). 
The  first  two  are,  as  a  rule,  uncom|)licated,  while  the  third  is  usually 

'   Verhandlungen  der  Berliner  mid.  Geaelhchajt^  Dec.  1,  1892. 
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ntiied  with  cleft-piikte  ami  failure  of  union  of  the  intermix illaiy 
ae.     This  triage  h  fre<]iiently  reiwjhed  in  i?mglo  luiiv-lip  ;  it  it^  the  rule 


Fli..  197. 


luu>  198 


Un ^ 


in  the  double  variety,  in  which  case  two  fi^iire.s  of  tlie  alvcn*lrtr  arehes 
are  also  present.  The  Hssures  in  4loohle  hare-!ip,  in  exrt^piinunl  in- 
^tnnt**'-,  may  not  both  a^eiid  to  tlie  t?aiue  level,  ihat  up«>n  une  sside  )>eing 


L 


FUrc-lip:  third  degree. 


tlanj'Ilp:  rnmpletf  uptni  out'  side  mid 
incomplete  upcju  the  other. 


Pig.  201. 


complete,  while  thai  npou  tlie  other  mny  n^jieli  i^jily  tlie  first  or  seeond 
degree  (Fi^*  200).  In  donlile  liare-li|i  and  t'left-pahiti^  thr  imter  or 
premaxillar}^  bone  is  st*j>arated  from  the  alvei)l:ir  anvhes.  This  Ijoue 
carriet*  the  eentnd  ineisnr  teeth  ;  sometimes  tlie  numljer  nf  the  hitter  is 
in  excess  of  the  normal. 

Jjoithffi  Ilarf'fip* — Double  fissurei^,  as  a  rule,  do  nut  |jass  ln-yund  the 
cleft  whieh  se|ianiles  the  premaxillary  fn^iip  from  the  alvmhir  mvlies, 
the  Vomer  and  pnhitine  process  rd*  the  superior  maxillary  bone  joining 
ii{K>n  out*  side.  Even  whei'e  this  *h>es  not  oeenr,  and  a  double  osseoUB 
cfeft  is  pit^'^i'nt,  but  a  sinjjie  eleft  of  the 
K>ft  j>arts  covering  the  hartl  palate  o*'eiirs. 
The  prominenee  of  the  intmiinxillar)" 
bune  is  prodm-eil  [)y  its  fivedom  from  re- 
%-traint  iu  doidtle  ti-^^ure,  the  trrowth  of 
the  v*omer  entwdiiijj  it  forward  ( Vi^.  201 }. 

Vari<»ns  fnnetioiinl  disturbaaees  arise 
from  ifje  presence  of  hare-lip  and  ek  ft- 
pttliite.  In  eases  of  tlie  former  luvolviuir 
a  Intend  eleft  to  tlie  first  and  seeoud  fle- 
jrfei*  the  fM>sTuetie  effeet  snr|>jisses  in  im- 
[M»rtaruH»  disttirbanees  of  iunetioni  whieh 
ait!  c<im|iaratively  iiniraix>rtant,  the  formation  tA"^  the  labial  sounds  bemg 


I'roiiijneru'e  of  the  intermnxUliiry  bone 
iu  dimbk'  hnrt-ll|i. 
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alone  interfered  with.  In  complete  fissure,  however,  grave  disturbances 
may  occur.  Interferences  with  nutrition  result  from  inability  of  the 
child  to  suckle  {)roi>erly,  and  bronchitis  and  pneumonia  may  result  from 
the  inspiration  of  air  which  lias  not  been  freed  from  dust  and  other 
irritating  qualities  by  passing  over  a  proper  surface  of  normal  mucoas 
membrane.  These  dangers  threaten  particularly  during  the  first  year 
of  life.  In  addition  to  the  failure  to  produce  labial  sounds  incident  to 
cases  of  simple  fissure,  in  those  complicatt»d  by  palatal  cleft  the  air  passes 
to  both  the  nasid  and  oral  cavities,  and  the  voic^  assumes  a  nasal  cha- 
racter, which  interferes  greatly  with  the  formation  of  intelligible  speech. 

An  hereditary  predis|H>siti()ii  to  hare-lip  lias  been  suggested  in  view 
of  the  number  of  cases  which  have  been  observed  to  occur  in  the  same 
family. 

Operative  Treatment, — In  the  operative  treatment  of  hare-lip  the  time 
to  be  selecteil  for  the  o])erati()n  is  of  considerable  imjK>rtance.  The  French 
surgeons,  as  a  rule,  insist  upon  early  interference  in  all  cases.  While  many 
considerations  impel  the  surgeon  to  correct  the  deformity  as  early  as  ])ossi- 
ble — notably  those  arising  from  the  desire  to  calm  the  anxieties  of  the 
mother,  as  well  as  those  referring  to  the  dangers  which  threiiten  the  child 
itself— on  the  other  hand  the  condition  of  the  child  should  l)e  l)ome  in 
mind.  There  are  some  very  good  reasons  for  counselling  delay  in  weak  and 
jX)orly-ii()nrishe(l  infants,  chief  among  which  are,  first,  the  fact  that  ver}' 
young  infants  do  not  bear  the  loss  of  blood  well  at  best,  and,  second,  the 
gjistro-i litest inal  irritation  which  is  apt  to  be  sc»t  up  by  the  swallowing  of 
blood  will  sometimes  turn  the  sc»ale  agtiinst  the  child.  Children,  however, 
who  have  apparently  thriven  well  ujx)n  the  artificial  feeding  which  is 
usually  neeessiiry  may  l)e  oj>erated  upon  at  any  time  after  they  have 
become  accustomed  to  the  latter.  Weak  and  ill-nourished  children  had 
best  have  the  operation  deferriHl  for  a  few  mcmths,  unless  it  is  ap])arent 
from  the  conditions  present  that  the  malnutrition  dei)ends  uinm  the 
deformity  itself.  As  a  rule,  those  with  double  hare-lip  an»  cleferred, 
other  things  being  e<|ual,  until  a  later  ])eri(xl  than  that  selcTted  for  single 
hare-lip.  A  child  of  a  yoiw  is  none  t(M)  old  to  bear  well  the  operation 
for  double  hare-lip.  Cases  coniplicatcHl  with  cleft-jwlate,  whether  single 
or  (loui)le,  should  be  operated  upon  not  later  than  a  year.  With  closure 
of  the  labial  cleft  the  ])alatal  defect  during  the  su(»ceetling  few  months 
grows  narrower — an  advantage  which  is  manifest  when  the  time  comes 
for  wearin<r  a  prothetic  apj)anitus  or  closing  the  cleft-]>alate. 

77/f'  AiHfxfJicfir. — The  ijuestion  of  the  administraticm  of  an  anopsthetic 
is  to  be  earcfiilly  (•(►nsidenMl.  While,  on  the  <me  hand,  aneesthcsia  i>er- 
mits  a  ni(>re  accurate  openitive  procedure,  on  the  other  a  greater  quantity 
of  i)loo<l  is  swallowed,  and  inspircMl  as  well.  In  spite  of  this,  the  general 
])refereiK'e  is  for  ehloroforni  anaesthesia.  If  the  oiK»nitioii  is  jierfomied 
without  an  aniesthetie,  the  child  is  wrapj)ed  tightly  in  a  small  blanket  and 
fastened  in  a  hioh  chair,  the  chair,  child,  and  all  being  tip|)ed  l)ack  so  as 
to  rest  in  the  lap  of  the  oj)erator,  sitting  behind. 

<Uner(tl  Ojicrafice  TerJniif/iir. — In  considering  the  general  technique 
of  the  operative  procedures  for  the  cure  (»f  hare-lip  the  most  im|x>rtant 
])oints  relate  to — (1)  the  ])reventi(>n  of  hemorrhage  ;  (2)  the  instruments; 
{'])  the  manner  of  making  the  incisions;  (4)  the  ivlief  of  tension;  (5) 
the  sutures. 
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In  former  times  special  prcssure-clamps  for  preventing  hemorrhage 
were  employed.  The  fingers  of  an  assistant  grasping  the  lip  upon  either 
side  of  tne  cleft  serve  the  purpose  much  better,  but  these  are  somewhat 
in  the  way.  An  exceedingly  useful  device  is  to  pass  a  loop  of  thread 
through  the  lip  at  a  sufficient  distance  away  from  the  edge  of  the  clefl  to 
be  out  of  the  way,  and  in  a  situation  to  control  the  bleeding  from  the 
coronary  arteries  (Fig.  202).     This  loop  is  given  in  cliarge  of  an  assistant. 

Fio.  202. 


Temporarj'  sutures  controlling  the  coronary  arterius  and  sening  as  retractors. 

It  need  not  be  tied,  as  this  would  distort  tlie  parts ;  sufficient  pressure 
can  be  made  by  simple  traction  upon  it.  Tlie  loop  is  to  be  removed  as 
soon  as  the  first  one  or  two  sutures  are  applied. 

The  necessarj^  instruments  are  few  ana  simi)le.  A  straight  bistoury 
with  a  rather  thin  blade  serves  best  for  the  formation  of  the  flap.  The 
edges  to  be  freslieneil  may  be  denuded  with  scissors,  or  the  bistoury  may 
be  likewise  here  employed.  Scissors,  while  they  may  be  guided  a  trifle 
more  accurately  perhaps,  produce  more  contusion  of  the  parts.  A  pair 
of  mouse-toothed  forcei>s  or  a  firm  tenaculum  to  steady  the  flap  as  it  is 
formed  will  also  l)e  needed.  A  pair  of  blunt  scissors,  (Mirvcd  upon  the 
flat,  and  a  half-dozen  medium-sizcHl  and  slightly-curved  Hagedorn  needles 
will  also  be  recjuired. 

In  making  the  incisions  for  the  formation  of  the  flap,  as  well  as  those 
for  fn^shening  the  edges,  the  jx>int  of  the  knife  is  ])assod  through  the 
entire  thickness  of  the  lip,  the  edge  being  steadied  by  tlie  forceps  or 
tenaculum.  The  flap  is  to  be  cut  after  the  manner  described  in  the 
Xelaton,  the  Mirault-Langenbeek,  or  the  Simons  nietliod.  After  fash- 
ioning the  flap  the  edge  of  the  flap  toward  the  median  line  is  freshened. 
In  onler  to  ensure  firm  union  of  the  sutured  edges  the  wound-surfaces 
are  made  as  broad  as  }H)ssible.  It  is  rec<)innien(le<l  by  some  surgeons,  in 
order  to  accom])lish  this,  to  split  the  edges  of  the  el(»ft  in  a  direction 
parallel  with  the  surface  of  the  face,  instead  of  or  in  addition  to  fresh- 
ening them.  The  split  edges  are  then  broadened,  th(»  skin-surfaces  being 
brought  together  from  the  edges  of  the  cleft  to  form  a  fold  without,  and 
guture<l,  while  the  mucous  surfa(*es  are  brought  together  to  form  a  fold 
within,  and  likewise  inverted.  This  procedure  occu})ies  more  time,  and 
involves  additional  risk  in  young  and  weak  infants. 

Before  the  sutures  are  applied  the  wound-edges  must  be  relieved  of 
tension  when  brought  together,  in  order  that  the  former  may  not  cut 
through.     For  this   purpose   diflerent  incisions  are  made.     The  most 
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practicable,  and  the  methixl  involving  the  least  loss  of  blood,  consists  in 
detaching  with  the  scissors  the  lip  from  the  gum,  the  scissors  being  made 
to  follow  the  bone  closely,  and  the  tip  of  the  left  index-finger  held  in 
such  a  manner  as  to  act  as  a  guide,  at  the  same  time  serving  to  lift  the 
structures  of  the  lip  away  from  the  upper  jaw  in  an  upward  and  outward 
direction.  The  scissors  should  be  directed  toward  the  superior  maxilla 
throughout  this  entire  dis^section,  and  not  toward  the  cheek,  in  order  to 
avoid  the  vessels.  The  incisions  are  made  on  both  sides,  and  the  super- 
ficial bleeding  arrested  by  pressure.  The  frsenum  of  the  upper  lip  is 
completely  separated.  These  relaxation  incisions  heal  readily.  Their 
effects  are  at  once  manifest  when  the  edges  of  the  cleft  are  brought  to- 
gether. By  their  employment  cheek-compressors,  which  fret  and  worry 
the  (;hild,  can  be  dispensed  with. 

The  first  suture,  in  whatever  operation  chosen,  should  be  applied  in 
such  a  manner  as  to  scTve  to  arrest  the  hemorrhage,  thus  disiKjnsing  with 
the  fingers  of  an  assistant  or  the  loop  of  thread  employed  for  this  purpose. 
For  the  rest,  alternatinjj^  deoi)  or  tension  and  superficial  or  coaptation 
sutures  are  to  be  a})j)lied.  In  addition,  particular  attention  is  to  be  paid 
to  the  accurate  adjustment  of  the  edges  at  the  vermilion  border. 

Either  silk  thread  (►r  silkworm  gut  is  to  be  employed.  Catgut  is  not 
to  be  relied  upon  for  this  purpose.  If  the  tensi(m  has  not  been  entirely 
relieved,  the  button  variety  may  be  used  for  the  deep  sutures.  The 
superficial  aj)proxiniation  is  best  accomplished  by  the  simple  interrupted 
suture.  In  tying  the  knots  of  the  sutures  care  should  be  taken  tliat  tncsc 
do  not  rest  uj)on  the  line  of  union,  in  which  situation  they  may  produce 
sloughs  or  otherwise  interfere  with  rapid  healing.  Hare-lip  pins  and 
the  figure-of-8  sutures  are  no  longer  employed. 

Methods  of  Operation  in  Singrle  Hare-lip. — NUaton^H  Operation. — 
Fissures  of  the  first  and  second  degree  are  corrected  as  follows :  The 
point  of  a  stniight  l)istoury  is  entered  about  8  mm.  above  the  angle  and 
passed  through  the  entire  thickness  of  the  lip.  It  is  then  carrie<l  in  a 
direction  ])aranel  to  the  edges  of  the  cleft  and  at  a  sufficient  distance  from 
the  hitter,  downward  toward,  but  not  quite  to,  the  vermilion  l)order. 
This  is  separated  on  the  opposite  side.  A  A-shaped  incision  is  thus 
formed  (Fig.  203).     \\\  ])assing  a  tenaculum  through  the  ajwx  of  the 

Fio.  203.  Fig.  204. 


NOlatons  upcnition  :  the  incision.  Nc'laton's  operation :  the  sutures. 

cleft  and  drawing  d(>wn  uj)on  the  loost^ned  flap,  the  legs  of  the  A  are 
inverted  and  a  rhomboid  space  is  formed  (Fig.  204),  which  is  closed  by 
suturing  edge  to  edge.  The  amount  of  j)r(^jeetion  in  a  downward  direc- 
tion at  the  vennili(>n  border  is  to  be  graduated  according  to  the  require- 
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ments  of  the  case.  It  should  be  borne  in  mind  that  unless  an  over- 
correction of  the  deformity  is  made  the  subsequent  contraction  of  the 
vertically-placed  scar  will  result  in  an  unsightly  notch. 

Hagcdoiti^s  Operation. — A  cun^ed  incision  (Figs.  205,  206)  made  by 
transfixion  with  a  sharp-pointed  straight  bistoury  is  made  to  follow  the 


Fio.  205. 


Fio.  206. 


Hagedorn's  hare-lip  ofjeration. 

vermilion  border  of  the  lateral  side  of  the  cleft,  and  another  incision, 
shown  at  4-,*J-2,  is  made  on  the  meilian  margin.  The  incisions  (5-1-4) 
are  made  obliquely  across  the  border,  and  two  shorter  inc;isions  at  2,  also 
including  the  bonier,  complete  the  removal  of  the  wliole  of  the  margin 
from  5  to  2.  The  |H)ints  on  either  side  of  the  fissure  marked  by  corre- 
sponding figures  are  brought  together. 

Dieffenbach^  Operation, — In  cases  of  the  third  degree  this  last- 
named  meth(xl  is  not  applicable.  Here  concave  freshening  of  the  edges, 
after  Dieffenbach's  or  some  one  of  the  procedures  designed  to  lengthen 
the  edges  of  the  flap,  is  indiaited.  Simple  concave  freshening  has 
now  been  very  generally  abandoned  in  favor  of  the  more  rational 
methods  which  involve  comi)aratively  slight  or  no  loss  of  tissue. 

Mnl(/aignp^H  Operation, — Among  the  favorite  })rocc(lures  of  the  pres- 
ent day  is  that  <levis<Hl  hy  Malgiiigne.  The  incisicm  is  begun  at  the 
up|x»r  limit  of  the  (»left,  and  is  rarried  <lownward  toward  the  free  border 
of  the  lip,  but  not  through  the  latter.  A  similar  fhij)  is  made  u{>on  the 
other  side  (Fig.  207).     Two  small  flaps,  which  are  adherent  to  the  lip  by 


Fig.  207. 


Fifj.  20S. 


B         B 
Mali^igne's  operation :  the  IncLsion. 


Malgai^ne's  om'ratitm :  tho  Miturcs  In  i)osI- 
tion :  tnc  lower  sulurr*-  tiL-il. 


a  jXHlicle,  result.    These  are  turned  downward  (Fig.  2()S)  as  in  N6lat<)n's 
ojieration,  and  the  resulting  s|)aee  closed  by  suturing. 


158 


PLASTIC  SURGEBY, 


Fig.  200, 


77ic  Mirauil-Laitf/tiibeek'Dix   Operation, — Wliurc*  tlie  two  wljot^s  of 
the  flap  are  not  nearly  jmrallel,  as  irHHiR-tiiiii's  iiappens,  tbt*  outer  etlge 

having  an  iJuIiiKitiuii  oiitwar*!  and  down- 
ward, Malgaitrae's  r>|H'ratioii  L-^  inferior 
to  that  devised  l>y  Miniidt  and  mtKlified 
by  Laii^^eiibeck*  In  MiniiiltV  ojM'ra- 
tioii  bat  a  ,siiitcle  Hap  is  ouipbiyeiL  This 
is  taken  from  alR>ve  downwanl^  l>nt  left 
attaehed  at  the  |jrolal>inni  (Fig.  209), 
On  the  other  or  niecliao  i^ide  the  cleft 
nitirgiii  is  ivinoved  (■(taiplt'tely.  Laii- 
genbeek  modifjed  this  [jortion  of  the 
operation  by  fre^iheniag  at  an  obtuse 
angle  the  margin  eorresponding  to  the 
metiian  edge  of  tlie  t'h'ft.  Dix  further  modifiwl  thi^  by  8h»ping  the 
freshemxl  edge  so  an  to  remove  more  of  the  nmecais  nieinbnnie  thuo  of 
the  8kin,  and  treating  tlie  fla]>  in  a  ctniverM/  manner — /.  f\  hy  removing 
more  of  the  skin  than  of  the  niuet>us  membnine  (Fig.  210).     A  more 


MlrnuH-Ijuingfiil>L'ck  oiK'rallon. 


Fio.  210* 


Fig.  211. 


■^ 


IMx*i  moditlniH'.it  of  the  Mirrtult'l^n»?enl>erk 


The  Mirttiiit'I-4iUKi'>i^^«c1t  t'P^ffttJon:  the 
sutures. 


aecunite  adjustment  of  the  edges  is  possible  Ijv  this  modifieation.     Fig. 
211    hIiows  the  method  of  suturing. 

(r.  Sittton^H   (Juadntitf/tffnr-jfniJ   fJi/vnttiofL — The    nu'tljod    by  quad- 
mngular  flaji  by  (r.  Simon  is  tiumetiiiieti  emjiloyetb      In   phu*e  uf  the 


Fjg.  2l:i. 


Fht,  213. 


G,  Simon's  qundrttiitpilnrnui*  npprfttlon* 


G,  81moii*P  qimdrftnffiUnr-flap  opemtloiv 
jihowiiis'  theadjusiuiviit  tjf  tlic  p(in«. 


tongue-likf  Hav*  of  Mii-ault  a  quadmngnlar  flap,  ^  or  4  mm.  broa«l,  is 
made  (Fig.  212),  and  a  correspimding  fresliening  of  the  op|M>site  edge  of 
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the  clrft-  The  l-i-shapcHl  line,  when  the  flap  and  freshenetl  edges  are 
broui^ht  together  and  sutured,  forms  a  very  complete  correetion  Xi\  the 
<lefonnity  (Fi^,  213),  Tlie  upper  portion  of  the  eleft  where  it  jxissea 
iut<i  the  nostril  is  freshentnl  and  sutured  iudepeuilentlw  One  advan- 
tJip'  whieh  tlii 


Utii 


that  th 


[*atr 


x\ 


aitraeti 


pc^jsseissei! 
tiijitributeil  over  tliree  se|mnite  lines,  the  niinimmn  amount  of  shrinkage 
at  the  vermilion  border  wenrs,  and  a  lip  mueli  nuire  sightly  in  every 
H-ay  te  lhu8  foriui'd. 

<ri/v7/f/^x*  Oitrmtion* — (¥irald6s'  pnx'edure  is  what  is  known  as  the 
**  mortise  o|»emtion/'  It  is  desiTihed  as  follows  :  First,  an  cniter  ilap  (fJ) 
IE  formed^  attaehe<!  belong  as  in  Mininlt's  <»]vpi-ation  ( Fi^»  214),  S^cnnd, 
an  inner  Haji  ii^  formed  (/>)  by  eiitti ng  from  beiofr  ifpfrfml ;  this  flajt 
is  left  ntlaehed  near   the    ttpjur  limit   of  the   cleft,   n*'iir   the    nostril. 


Fio.  ill 


FlO.  215. 


B  A 

in  In  oimMi^'  operation. 


Glfttklfe**  optTiiliim :  ihv  snturt's  in  po«itioTi. 


! Thin],  a  horizontal  ineii^ion  is  made  (Pare;  Guillemeau  ;  Van  Home) 
tci  incresise  the  Hap,  at  (\  The  flap  .1  is  now  brought  ilown,  the  flap  H 
k  carried  up  ^3  as  to  form  the  edge  of  the  nostril,  and  tlie  fresliuned 
cdgi^^H  thu8  bntn^ht  into  a|ip4isition  are  snturtnl  (Fitr.  21  o). 

(wMinf/^IhrfPt^  (/f»f'rfi(ion. — This  is  known  as  '*  the  reetanpruhir 
<i|H*nition/*  After  frrrly  loosening  tlie  part^  fn>m  the  bnnc  the  npper 
allele  at  om*  side  is  tninsflxe<b  and  the 
€^t  carrit*d  thiwnwartl  till  the  h)wer 
aD|rIe  i.-*  reiieheil  (A,  B^  Fig.  216);  the 
kiiUe  ii*  now  tnrne<l  aiitl  tarried  horizon- 
tally (/i,  O  for  a  short  <listanee.  At 
the  middli-  »d'  this  horizontal  Ihie  a  ver- 
tical cut  exten<ls  through  tlie  vermilion 
bordifr,  A  (Similar  ineision  is  made  upon 
*»        iTHiitrte  ^idf  (.1,  F^  (t\  omitting  the 

:jd  ent,      lioth  skin  and  nuirous-  "TTT^ — „,  ,.  

iM*  sutni"t*s  uiv   f^niphiyt^l,      1  hr^ 
1  -'^  si*ar  i*i's<Mnldrs  s<miewhat  ttiat  ftdlowing  Minuilt's  or  Girald^s' 

fipTatioti. 

Id  ilie  selet*tion  of  an  o|K'ration  the  iViIlowtng  slioukl  he  borne  in 

mind:  In   new-b4^>ni  ehildii'ii  ami  <luring  intarjey  and  esirly  ehildliood 

'   n»  ehas4fn  should  b<'  the  amplest  that  can  be  achipted  to  the 

i*  the  ease,  the  object  i>eing  to  avoid  as  far  as  pos^il)K*  large 

fcp"?*^^  nt   lilotMl.     I^iiter  in  life,  if  the  surgeHU  desires  or  the  vanity  of 

the  patient  pn^mpt.-^,  more  t*t>mplie^te<l  prcK^ednres  may  be  employed. 

It  befxitneis  neees-s^ir}'  oe/?asionally  to  e<[nalize  the  o|jening8  in  the 


Fig,  216. 
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no.strils,  for  the  reason  that,  following  the  most  j>erfectly  devised  oi)era- 
tion,  one  naris  will  be  found  to  be  much  larger  than  the  other.  This 
is  best  aecomplislied  by  detaching  the  cartilaginous  septum  from  the 
floor  of  the  nasal  cavity  and  carrying  it  toward  the  wider  nostril,  liavhig 
previously  freshened  a  surface  at  this  point  for  its  reception.  It  is  here 
sutureil,  and  the  side  from  which  it  was  displaced  kept  plugged  with 
antiseptic  gauze  for  a  few  days.  Operations  of  this  character  are  \w<\ 
performed  after  the  lapse  of  several  years  following  the  original  pn)- 
cedure. 

Operations  for  Double  Hare-lip. 

Tnne  for  Ope  rat  ion, — While  single  hare-lip  may  Ikj  oiKjrated  u|)on 
comparatively  early  iu  life,  in  (loul)le  hare-lip  it  is  better  to  delay  the 
operation  until  the  second  year  of  life  if  the  nutrition  of  the  child  cim 
be  maintained  in  sj)ite  of  the  deformity.  As  before  stated,  failure  in 
this  respect  may  necessitate  an  earlier  openition. 

Dixjjosifio)}  of  the  Inivrmaxilhiry  Bone, — In  ojwrations  for  double 
hare-lip  an  important  (juestion  for  discussion  relates  to  the  disposition 
to  l)e  made  of  the  intermaxillary  bone.  In  cases  of  but  slight  elevation 
or  of  entire  absence  of  the  projection  the  labial  clefts  may  be  closed  at 
once.  Usually,  Iiow<»v(m*,  the  intermaxillary  bone  will  be  found  to  be  a 
serious  obstacle  in  the  way  of  a  restitution  of  the  })arts.  If  the  case  is 
sufliciently  favonible  to  j)enuit  of  closure  of  the  labial  cleft  at  once,  this 
exercises  a  favorable  influence  over  both  the  cleft  and  the  prominent 
bone.  Th(»  latter  gradually  recedes  to  its  normal  iK)sition  and  unites 
with  the  alveolar  processes.  In  a  very  marke<l  prominence,  however, 
this  should  not  l)e  attempted,  for  the  reason  that  the  displaced  bone  will 
exercis(»  such  an  amount  of  pressure  as  to  prevent  union  of  the  soft 
parts,  l^ider  these  circumstances  the  pnmiinence  of  the  intermaxillary 
bone  must  be  r(»dueed. 

The  removal  of  the  intermaxillarj'  Ixme  at  the  present  day  must  he 
considered  as  but  little  short  of  an  unjustifiable  mutilation.  Its  func- 
tional and  cosmetic  uses  are  such  as  to  demand  its  retention.  In  order 
to  eflect  its  reduction  difl'ercnt  methods  have  been  devise<l,  such  as — (1) 
forcible  fracture  and  crowding  backward  of  the  vomer  (Gensoul) ;  (2) 
excision  of  a  triangular  portion  of  the  vomer  close  behind  the  inter- 
maxillary IxMic  (Blandin) ;  (}V)  simple  vci*tical  section  of  the  vomer  and 
overla|)j)ing  (►f  the  two  sides  (Hose);  and  (4)  the  method  of  uniting  long 
flai)s  of  l)otli  lips  and  cheek  with  the  central  })oi*tion,  without  regard  to 
the  eosnu^tie  eiVect,  and  trusting  U)  the  pressure  of  the  thus  restorwl 
margin  to  reduce  the  projection.  A  j>lastic  o])eration  is  resorted  to 
afterward  in  order  U)  improve  the  shaj)e  of  the  mouth  (G.  Simon).  The 
method  of  (Jensoul  is  :ipj)lieable  cnily  after  ossification  of  the  vomer 
has  tnken  place  :  it  will  be  found  impossible  to  fracture  the  vomer  while 
in  its  cartilnginou>  condition.  SimonV  method  is  objectionable  Ixjcause 
of  the  length  (►!'  time  occupiecl  and  the  very  unsjitisfactory  condition  of 
the  jKirts  iu  the  interval.  lUandinV  proccilurc,  or  some  one  of  its  nuxl- 
ifications,  is  greatly  to  be  j>referred. 

I>/(in(lin\^  Mi'fhod  of  Ilcflncinf/  ihe  IntennaxUhry  lionc, — Blandin's 
original  procedure,  which  consisted  of  the  removal  of  a  triangular-sha})ed 
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piece  of  the  vomer,  ti>gether  with  its  covering  (Fig.  217),  is  open  to  the 
objection  that  hemorrhage  rliftieult  to  crmtrol  frecjueotk  attentls  its 
emphiytnent.  In  iuhlitivm,  taihire  nf  anion  IxHween  the  jwjsterior  hoitler 
of  the  interaiaxilUiry  boue  and  the  vomer  oecur:^.      The  first  disatl- 


Fig.  217. 


;^4^/ 


ftn-wfirMti^rliir 


L'h  tntormnxlUiirv  bcmc.  vomer,  ftc, :  F.  Blftndin's  operation  for  the 
;.fil  pijrtjon  or  the  vomer.  Tb©  doited  Une  marks  the  «lt4?  of 
1 1  K«i»*.''»  opcrotiiOii. 


vantage  couhl  l>e  overcome  by  the  thermo-cautery,  or  Bnms*  temporary 
LCOiiipresj<it»n  Uiup  im^ised  throujirh  tlie  vomer  behhid  the  p<iint  of  ]>nj- 
poj<e<i  exei.«ion»     taihire  of  miioii,  however,  would   still    eon.stitnte   a 
0i*rimit^  obje^'tion. 

^'    '  **     '^     <  of  Bfandhi^ii    Pmee<htn\ — Almost    ^imultiineoiisly,  in 

18f  _  uus,  B5irdelL'l>en,Oii6nn,  Delormt%  and  Miniult,  .sng-^csted 

I  asmeiitiidlv  the  sajiu*  niCKliticatidn  of  Iihlndin^s  prtwednro.     Tins  eonsi.sti? 

in  luaking  a  8ul)jK^riohteal  rescn^tion  i>f  the  vomtr.     This  is  diKie  tln'ftugli 

I  an   ineii^ion   along  the  edge  of  the   vomer,  lifting  the  nuKM>-]M'n osteal 

^  ccirefing  of  the  lione  fnrni  the  hitter  by  means  of  a  f^lender  elevator,  and, 

bfddintr  them*  *>ut  of  the  way  by  mean>i  of  retractors  tlie  triangular  |»or- 

the  Ijone  is  removetl  by  mean?^  of  a  pair  of  st^nit  scissors.     The 

I  l»T  of  tlie  vomer  is  now  foreed   lisiek  to  its  normal   [Kisition  from 

iu    iVnUt. 

H^tm^tt  Pr(M\'fUtn\ — Rose,  in  nKwlifying  Blandin's  o[»eratitm,  after  syei>- 

amliui;  the  raiioo-iK^riosteal  rovf^rings,  as  in  tlie  hi-st-named  procedure, 

m^e  a  ^^^imph*  vertical  ent  throngh  t!ie  entire  thit^kness  uf  the  vomer 

(Ki|r^  2lh\  and  then  foit-etl  tlie  anterior  jxirtion  of  the  bone  backward, 

kmiiur  the  two  pc^rtions  tn  overlap  eiich  other,  tlie  lateral  snrfaces  be- 

tfonttiv  united. 

Either  of  the*»e  m»Klific?itionft  will  give  a  very  witisfactoty  result.     If 
ran*  is  taken  ti»  ke<*p  the  elevator  close  to  the  Iwine  while  lifting  np  the 
covering  of  the  latter,  no  veseH*k  of  importance  are  injnred  and  the 
,  0penttiim  !?*•  iilniost  a  Idoodjcss  one, 

^ic^  iyf  ilw  f)prratioit  for  DoMe  Hare-Up, — The  steps  of  the  opera- 
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tion  for  double  hare-lip  are  as  follows :  (1)  The  skin  overlying  the  central 
portion  or  the  intermaxillar\'  bone  is  partKi  at  its  margins  so  as  to  leave 
a  quadrangular  space  with  tliin  wound-surfaces  (Fig.  218,  A,  A,  A).    On 

no  account  should  the  strip  of  skin  upon 
Fig.  218.  the  intermaxillary  bone  be  removed  or  dis- 

/  A  placed  upward  to  lengthen  the  nasal  septum, 

as  was  formerly  taught  (2)  From  the  outer 
edge  of  each  cleft  is  formed  a  flap  similar 
to  that  formed  in  Malgaigne's  operation  for 
sim|)le  hare-lip,  these  flaps  remaining  at- 
tached each  by  a  pedicle  to  its  correspond- 
ing portion  of  the  lip  (Fig.  216,  i),  D). 
The  oi>oration  for  double  harelip.  (3)  The  remainder  of  the  outer  edge  of  each 

cleft  is  freshened  by  removing  the  maigins 
above  the  point  from  which  the  flaps  were  taken  in  an  upward  direction 
to  the  ahe  of  the  nose  (Fi^.  216,  (;  C).  (4)  Tlie  flaps  taken  from  the 
outer  edges  of  the  clefts  are  now  approximat<»d  to  the  horizontal  surface 
of  the  tip  of  the  ccntnil  portion,  the  thin  extremity  of  each  flap  beine 
trimmed  with  tlie  scissors  so  as  to  meet  in  the  middle  line,  where  both  of 
the  clefts  arc  closed.     The  tension  must  be  relieved  by  l(X)sening  the  lip 

and  cheek  from  tlie  sujwrior  maxillary  l>one 
t'i<'-  219.  with  scissors,  as  heretofore  described.     The 

})arts  when  ready  for  suturing  should  appear 
as  in  Fig.  219. 

After-treatment.  —  Dressings,  —  Ordi- 
nary dressings  should  not  l>e  applied  after 
the  o}>eration  of  hare-lip.  The  restlessness 
and  irritability  which  they  produce  more 
than  outweighs  the  benefit  derived.  Thor- 
ough drying  of  the  edges  of  the  wound  and 
j)encilling  with  collodion  mixed  with  iodide 
of  bisnnith  constitutes  the  best  dressing. 
"^^^''^'^^ituVVi^Tn'.lulm'^^"  '''■  Even  this  is  sometimes  omitted  with  advan- 
tage, occasional  cleansing  being  substituted. 
Every  effoit  slionld  be  made  to  ]>revent  the  child  from  crj'ing.  Feed- 
ing should  l)e  carried  on  with  a  small  sjxxui.  The  entire  attention  of 
the  nurse  or  mother  should  be  direct(Ml  to  this  end.  The  oral  cavity 
should  l)e  cleansed  by  means  of  bits  of  absorbent  cotton  grasped  in  a  for- 
ceps or  tied  upon  a  stick,  and  dipped  in  a  solution  of  boric  acid  of  about 
the  strength  of  a  draelnn  to  the  pint.  If  the  bowels  do  not  move  within 
the  first  twenty-four  hours,  a  suitabh'  purge  should  Ik?  given.  One  or 
more  dark-eohn-ed  alvine  dejections  will  usually  o<*cur  as  a  result  of  the 
blood  which  has  l)een  swallowed. 

Rvninval  of  the  Snfnrcn, — Th(»  sutures  should  be  removed  on  or  about 
the  sixth  day.  The  union  may  be  conij)lete  or  partial.  If  only  the 
vermilion  border  has  united,  the  gap  left  by  failure  of  union  of  the 
remainder  of  the  cleft  will  close  by  granulation.  This  may  be  assiste<l 
by  approximating  the  granulating  edges  with  adhesive  plaster.  Should 
complete  failure  (►!*  union  occur,  an  attempt  may  be  made  to  bring  the 
edges  together  by  secondary  sutures.  T^sually,  however,  the  ti.ssues  will 
not  bear  the  strain  of  these  in  their  softened  and  inflamed  condition ;  a 
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ti<l  rijuTatiiin  after  from  ftmr  to  j^Ix  weeks,  following  the  first  opera- 
tion, lihoiiltl  Ik*  <Itmt*  hy  preference. 

In  ffiMw  in  wbieli  i\  fatal  ii'^iilt  folIuwH  tlie  o|ienitioii,  itt^itli  takes 
^tiice  cither  from  hemorrhage,  or  from  broneho-pneumonia. 


Cleft-pai.ate. 

Piilatnl  defects  or  fissures  are  either  eoogenital  or  acquireiL  In  tlve 
fornRT  the  cleft  may  only  involve  the  jfoft  partn,  or  botli  hard  and  soft 
piikti'  may  be  the  site  of  the  defect,  in  which  ca.se  hare-li|»  is  usually 
a>.MM.'iat<*ih  W^Iiile  fist^ure  of  the  soft  pahite  may  occur  without  that  of 
jlhe  liard  yialate,  defect  of  the  latter  is  always  a^^K*iated  witli  a  split  iif 
Ihc^  velum. 

In  H>me  csijics  of  cleft-pJilate  neither  «>ft lie  jwdntuie  procor^'^es  reaeh  to 

the  v*omer;  in  othen*  one  ijalatiiie  jin»cess  pa.^^es  to  the  votoer^  while 

tfiat  of  the  other  side  does  not.     Finally^  one  palatine  process  may  be 

partly  attached — L  f\  anteric»rly  and   posteriorly,  with  a  cleft  between. 

JnTien  neither  palatine  prwe^s   reaches  the  vomer,  the   intermaxillary 

I  iirricd  h»rvvanl  by  the  j>rr>jeetii»^  lower  ccl<^e  of  the  vomer:  tliis 

ri  is  usrially  assLK'iated  with  double  hari'-lip.     M'hen  eitlirr  f>f  the 

tbtine  iinH'csses  is  attacht^l  to  the  vomer,  the  latter  is  simply  deflected 

^jHtinl  the  fissurtHl  side  ;  here  single  hare-lip  is  f^eiK' rally  prest^nt. 

Fissures  of  the  Soft  Palate. — Fissures  of  the  soft  palate  are,  almost 

initli  '  ptii^n,  placed  exactly  in  the  median  line.     Even  tlie  uvtda 

*('  ily  in  fhc  middle,  nue  half  of  it  and  the  velum  han^do^r  u|Ktn 

ith«*r  i^'uU',     Tlic  miiseular  a[ijKinitus  is  uurmally  devclojR-d.      When  the 

ift  ]xdate  alone  is  at!k'teil  the  Assure  terminates  in  an  acute  au^le  iit  the 

pijiftteriiir  edg^  of  the  hard  jjalate,  or  even  invades  this  for  a  short  dis- 

.-,,,,.      There  may  be  all  de^nx's  of  fissure,  from  the  above  to  a  sli^^ht 

,     '  i>f  the  nvnla  alone  (bitid  nvnla)*     Defeets  of  the  bard  palate,  on 

I  be  *fcthcr  hamb  are  almf»st  necessiinly  asymmetrically  jihiced. 

Acquired  Cleft-palate. — The  causes  of  actjuircd  i'l(>ft'pa!ate  include 
fHTfumting  wounds  and  constitutii>nal  syphilis.  Those  due  tii  tmu- 
tiatism  may  van*  in  form  and  extent ;  th<)se  due  to  syphilis,  however, 
pn-sent  n  mtiier  constant  and  characteristic  form.  The  fissure  is  of  an 
o\^l  or  obluti^  shape.  The  syphilitic  lesions  are  mainly  enufined  to  the 
velum  |if*ndulnm  psdati,  and  various  de^rrees  of  dotruction  <>f  tliis 
lure  may  be  |»rcs«^'nt  The  pmuuatotis  infiltration  is  usually  at 
in  the  nunlian  line,  and  one  or  nmre  perioratious  of  the  velum  may 
Fusion  of  several  of  these*  may  lead  to  the  oval  ojxuirjf^  abdve 
Ilnfli?*!  to*  Much  more  frcfjueutly,  however,  the  nlcemtion  extends 
\itn  the  posterior  surface  uf  the  velum  to  the  lateral  i>haryno^eal  wall, 
i<*atricial  contraetion  drap^  the  margins  of  the  remains 
H'  to  either  sideband  the  site  i)f  the  former  velum  is 
J>ie*l  by  a  triaopdar-^ha|H:il  defect,  the  cicatricial  txl^es  of  which 
'  MTcMcd  to  the  latcnil  pharyn^^al  wall,  and  euelose  a  larg-c  o|K'ning 
rli  liiKt^  ill  an  npwanl  directiim  to  tlie  nasal  fossa»  and  downwartl  ti> 
rinwi  ifhittidi-. 

Fitnrtinnal  Disturbances. —  Dvfjfutitlon, — The  functions  of  deirlutt- 
.'h  are  i*s.sentially  interfered  with  in  cleft-palate.  In  the 
I -I'  f»M»d  is  I  Tuwdiil  irjto  tlic  ua.sal  fossa  by  the  action  of  the 
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Tin.  220. 


tongue  in  attempting  to  force  it  into  the  pharj'nx.  The  latter  organ 
becomes  in  some  instances  unduly  developea  in  the  constant  attempts  to 
perform  this  |X)rtion  of  tlie  process  of  deglutition  properly.  The  mus- 
cular structures  of  the  {Milatine  region  in  fissures  of  the  velum  are  alfso 
dcveloiH'd  beyond  the  normal.  This  is  particularly  true  of  the  muscular 
fibres  u]>()n  tlie  j)osterior  pharyngeal  wall,  which  by  their  action  seem  to 
resist  the  tendency  of  the  food  to  pass  ui)ward  to  the  nasal  cavity  upon 
contraction  of  the  lower  pharyngeal  constrictors.  In 
s}»ite  of  this,  however,  small  i)articles  of  food  pass  into 
the  nasid  cavity  in  children,  and  prcKluce  not  only 
considerable  inconvenience,  but  some  dangers  from 
decoin})ositi()n  and  consequent  inflammatory  condi- 
tions. This  is  j)arti(Hdarly  tnie  of  curdled  milk, 
which  in  infants  still  upon  the  bottle  may  i)ass  into 
the  recesses  of  the  turbinateil  Ikmics  and  give  rise  to 
aphthous  patches  here.  A  nipple  with  a  shield- 
shaped  device  may  be  advantageously  employed  to 
j>revcnt  this  (Fig.' 220). 

Infvrferc))ce  trith  Speech, — The  princijwil  interfe- 
rence with  the  function  of  si>eech  relates  to  the  enun- 
ciation of  vowel  sounds.  This  arises  from  the 
failure  to  j>roperly  shut  oft'  the  nassd  cavity  from 
that  of  the  month.  The  extent  of  this  interference 
with  speech  will  de|K»nd  (1)  upon  the  size  of  the 
cleft,  and  (2)  up<m  the  greater  or  less  ability  on  the 
|)art  of  the  pati(»nt  to  shorten  this  by  muscular  effort. 
The  interf(»rencc  with  speech  may  thus  reach  all 
gnules,  from  a  slight  nasid  intonation  to  an  absolute 
unintelligii)ility.  Acquired  cleft  is  not  so  apt  to  give 
rise  to  the  extreme  degrees  of  interference.  This  is 
particularly  true  of  syphilitic  destruction  of  the  soft  i)alate,  the  cicatri- 
cial contniction  so  narrowing  the  naso-pharvngeal  communication  that 
but  slight  eftbrt  is  re(|uirc<l  on  the  j)ai't  of  the  surrounding  mu.scular 
structures  to  coinj)l(*te  the  <*losnre. 

In  cases  in  which  large  palate  defects  exist,  the  formation  of  such 
sounds  as  dcjK'nd  upon  the  apj)roximation  of  the  tongue  to  the  n)of  of  the 
mouth  is  interfered  with.  In  fact,  between  imi)erfec»t  formation  of  the 
last  named,  as  well  as  such  explosive  sounds  as  6  and  j>,  which  require 
a  prclinn'nary  filling  of  the  oral  cavity  with  air,  and  inability  to  pro- 
nounce the  vowels  and  many  of  the  consonants,  attemi)ts  at  vocalization 
are  sometimes  abs4)lutely  futile,  as  well  as  excecKlingly  i>ainful  to  witness. 
Treatment  by  Obturators,  etc. — Pati(»uts  will  sometimes  instinct- 
ively attempt  to  till  th(»  defect  with  foreign  b(Kli(»s,  jK^rtions  of  fo(Kl,  etc. 
Obturators  of  various  kinds  havi*  Iximi  <levised  by  the  dentists.  These 
are  fast<'ned  to  the  te<'t]i,  and  for  this  reas(m  their  employment  must 
necessiirily  be  postixnied  until  the  teeth  have  appeared.  By  this  time  a 
habit  of  speech  will  have  been  formed  which  only  carc^ful  and  jiainstak- 
ing  training  can  overcome.  Kingsley  of  New  York  has  introduced  to  the 
profession  an  artificial  palate  and  velum,  the  aim  of  which  is  to  replace, 
as  far  as  possil)le,  the  uatund  form  of  the  d(»fective  |)arts  with  such  mate- 
rial as  shall  restore,  to  some  extent,  their  function.     For  this  purpose 
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th^  velum  portion  of  the  obturator  is  miide  of  soft  v^ulcanizcd  ruhher, 

and  this  tjoft  ela^stic  siih:?tanct%  tilling  the  pip  in  the  mi\  palate  with  a 

flap  iK'hind  as  well  as  in  front,  enables  it  tn  tJ*llo\v  the  movenieut.s  of  the 

■  nnr^euhir  appamtus  upon  either  side  with  whieli  it  comes  in  intimate 

I  eunlnct, 

Siierson'i*  method  of  correcting  the  ileforniity  by  apparatus  is  as  fol- 
low* :  A  horizontal  plate  is  placea  in  the  phaiyngeal  cavity,  s(*|mratiug 
ibe  upper  portion  of  tlie  hitter,  or  naso-pliarvngt*al  ^|)aee,  fnun  tlie  lower. 
A  l>ri«lgi*  eiinnects  this  with  the  portii*n  uf  th(*  itpparatus  whieh  eovers 
in  the  defect  of  the  hard  palate,  which  portion  is  attached  to  two  uf  the 
eth.  Tliis  bridge  is  re4:'eive<l  into  the  fissure  of  the  soft  pahite.  In 
forder  to  provide  for  nasal  Respiration,  and  at  the  same  time  permit  of 
^uch  ^uiid»  as  retptii^e  vibratiim  of  the  air  contained  in  the  nasid  i^avity, 
p  the  plate  for  tlie  pliaryngeal  portiiui  of  the  ajiparatii.-^  is  made  after  a 
nnnx  nio<leK  which  in  its  turn  is  mouhlcd  into  hlia])c  in  the  patient's 
I  and  while  he  is  enunciating  the  sounds  alxivc  alhuled  to.    The 

^u\g  mu^adar  structures  i>roduce  certain  iruprcssioiis  in  the  wax, 
and  with   this  as  a  mwlel   these   are   rejjnxluced  in  the  gutta-percha 
I  phan'ngtvil  plate.     While  the  parts  are  at  rest  a  space  is  left  for  nasal 
llinnthing,  but  when  the  muscles  are  brought  into  jjlay  for  tlip  jiroduction 
jtif  H>unds  the  nasal  cavity  is  close<l  and  the  nasal  sound  of  tfic  vowels 
jn^veritt**!.     The  same  principle  may  be  applied    in  the  correction  of 
|uirtHl  cleft-p;date. 

Operative  Treatment  of  Cleft-palate. — The  ^merative  pmcedures 
jttited  for  the  cure  of  cleft-palate  are  calltHl,  in  the  case  of  the  soft 
lie,  Mit^thylorrhnphif^  antl  in  the  vi\^  of  the  hartl  palate,  uranopfasty.  In 
181 1>,  Honx  and  Gnife  almost  simultanei^usly  atteuiptcil  the  operation  of 
|>hy|Mrrhaphy,  and  IHetfeuhach  kter  intiXKlueal  the  lateral  incisions 
Migh  the  velum  fi>r  the  purjmse  of  i-elieving  the  tension.  Division 
of  tin*  levator  pakti  muscles  for  the  latter  i)urjx>se,  suggested  by  Fer- 
JOf  was  foimd  to  be  still  more  etrcctive. 

Tiirw  /or  Opemtion  in  Clvf(-pahh\ — ^Thc  mortality  from  dcft-imlate 

Fiutions  in  early  infancy,  say  Wfore  tlie  fourth  month,  amounts  to 

ii,i*«t  5*>  per  t*eiJt.  (Ehrinann).     The  most  favorable  time  fur  operation 

at  the  fifth  year  (Scheie),  although  Ehrmann  concludes,  upon  the 

|ba*<b  f»f  an  experience  in  fifty  cases,  that  uranoplasty  usually  interferes 

itii  the  development  of  the  skeleton  of  the  arch,  and  for  this  reasf»n  he 

that  o|)erations  should  lie  jx)sti>oned  to  the  period  of  the  second 

(the  t^nth  or  twelfth  year). 

The  frequent  failure  to  procure  a  good  functional  result  wlien  o|kv 

ions  were  ilaie  after  the  cliihl  commenctHl  to  talk  was  attributed  to  the 

opemtion  an4l  the  necessitj^  for  extensive  myotomy  and  its  conse- 

at  crippling  effect  (Wolfif),      No  better  finictional  results,  however, 

illow  early  *>pe rations,     Sloughing  of  the  niuco-j>eriosteal  flaps  in  very 

ji     '    '  ^fs  also  cH>nstitutett  a  risk  to  which  particular  attention  has 

Iwrn  drawn* 

'ttimrnt  ufAiurMhetivH  in  Sfaphtfforvhaphtjf  and  Uranopfafiitf, — 

,ifc»M        . ;,..  lidcnt  head  position  is  to  Ik»  employed  in  cleft-palate  ope- 

liufi^   Thi*  jiatient's  head  is  placed  at  the  edge  of  the  table,  and  a  hartl 

li'um  pbice<l  beneath  the  neck  in  such  a  manner  as  to  elevate 

|i        .      i  depress  the  occiput,  the  head  hanging  over  the  edge  of  the 
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cushion.  The  lar\'nx  is  above  the  level  of  the  oral  and  the  nasal  cav- 
ities, and  the  blood  cannot  pass  into  the  air-passages,  but  flows  out  of  the 
nose  and  mouth  (Fig.  221).     Prior  to  its  introduction  it  was  deemed  an 


Fig.  221. 


Rose's  dependent  head  position :  A,  level  of  glottis  opening;   B,  level  of  nasal  opening — to  show 
e.scape  of  blood  from  nose  during  operation. 

exceedingly  dangerous  j)roeedure  to  undertake  the  operation  under  an 
anfesthetie,  on  account  of  tlie  amount  of  blood  which  would  almost  in- 
evitably find  its  way  into  the  air-passages.  Since  the  introduction  of 
cocaine  anaesthesia  this  agent  is  employed  in  a  solution  of  from  10  to  20 
per  cent.     Although  this  will  assist 

materially  in  lessening  the  j)ain,  the  Fio.  223. 

deeper  parts  will  remain  sensitive  in 
spite  of  its  use.  It  should  be  very 
si)aringly  employed  in  young  chil- 
dren. 

J\fouffi-(/ar/s  for  Oj)eratioHS  upon 
CIeft-j)(ilah\  —  The  employment  of 
suitable   mouth    sin-cula  or  gags  for 


O'Dwyer's  gag. 


facilitating  access  to  and  mani|)ulation  within  the  oral  cavity  is  of  the 
greatest  ini|)ortance.  Of  these  there  are  emplovwl  Gower's  (Fig.  222), 
O'Dwyer's  (Fig.  22:]),  Frenclfs  (Fig.  224),  and' Whitehead's  (Fig.  225). 
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The  last-named  has  a  tongue-depressor  attachment.  When  the  others 
are  used  it  will  be  necessary  to  pass  a  thread  through  the  tongue  in  order 
to  hold  this  organ  out  of  tlie  way.  The  first-named  affords  the  largest 
working  sMce,  which  may  be  very  materially  increased  by  the  cheek- 
retractor  (Fig.  226). 

Fig.  224 


French's  ga^. 
Fig.  225. 


Whitehead's  gng. 
Fig.  226. 


(^heek-retraetor. 

Operation  of  Staphylorrhaphy. 

Paring  the  Edr/es. — The  paring  of  tho  ed^cs  of  the  fissure  is  best 
ac(?oni])lished  by  grasj)ing  the  latter  at  or  near  the  angle  of  junction  with 
the  hard  palate  by  means  of  a  tenaeuluni  or  mouse-toothed  forceps,  pass- 
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bug  a  narrow  ami  tliin-lilacltHl  liistoiiry  thmu^h  one  ptl^  just  in  fixmt  of 
the  ant^le,  and  by  ^N-ntle  to-antl-fro  niovementj^  cutting  direetly  backward 
until  tlio  terniinatiou  of  the  cleft  is  reached  at  the  tip  of  tlie  split  uvula 
(Fig.  227).     The  j^anie  manieiivre  is  ix'peated  U|xio  die  other  side.     By 


Fig.  227. 
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The  oi>t'mti(Ui  of  i-tnphylorrhaphy  :  padnp  the  edi^ea. 


a  sweeping  movement  a  curved  cut  unites  these  together  at  the  lK>ttom 
of  the  angle,  and  the  jniriug  is  removed  in  one  pieee^  whieli  is  aljHihitely 
essential  in  orfler  to  be  certain  that  the  entire  surface  of  both  edges  is 
deiuided. 

D'fcimjfi  of  the  J/iucfe,— This  may  be  tlone  either  l)efore  or  after 
the  introdnetitiu  of  the  suture.s.  If  before,  Langeubeek's  sickle-shaped 
knife  or  Fergnssou's  myotomy  knife  may  be  employed.  This  is  passed 
through  the  cleft,  and  its  [whuI  introduced  over  tlie  hamular  jinx^css  of 
the  internal  pteryg(Hd  plate  of  the  sf)lien(»i<l  buue,  \>hicli  eau  l)e  easily 
felt  by  the  finger  pressed  upon  tlie  nif't  palate  in  close  rclatiun  to  the  la^^t 
up|>cr  molar.  The  corresj3^>niling  portion  of  the  velum  is  made  tense 
while  tlie  section  is  made.  If  done  after  the  suturing,  a  narrow-bladed 
knife  is  iutro<luee<l  through  the  stift  parts  halfway  between  the  haimdar 
prticess  and  the  Fustachian  tube,  ami  au  el>litpie  incision  made  out- 
wardly* The  levatnres  palati  are  tfuis  divided.  The  teusores  palati  are 
imt  iK'lievcfl  to  greatly  inHuenee  the  edges.  If  deemed  necessary,  tliev 
nmy  be  divided  l>y  introducing  a  narrow  knii'e,  \\ith  the  edge  upwarri, 
just  along  the  inner  side  of  ejieh  hamnlar  prtx-ess,  and  cutting  upward  a 
few  lines.  If  the  teusinn  is  not  complctt^ly  relieved  by  the  tli vision  of 
the  aUive,  the  palato-pharyngei  should  be  divided  by  simply  cutting 
across  the  |xisterior  pillars,  just  below  the  tonsils,  with  blimt^pointed 
scissors  (Ferguss<»n).  i 

Introduction  of  the  Suiurcfi, — An  ordinary  half-circle  Hagedom  needle 


by  a  needle-hokler,  when  it  can  be  employed,  serves  best  for  the 
fttrotluction  of  the  sutures.  When  but  a  iiitrrow  workiuju^  s]>iice  is  avail- 
able, the  Reverdin  iiceille  (Fig.  228)  answers  better*     Thin  is  jjassed  from 

Fig.  228. 


Reverdin's  needle. 


I  me  side  firmeff^  and  tfie  free  end  of  the  thread,  passed  throuo;li  only  one 

side,  left  loanre  and  the  needle  withdmwn.     The  needle  is  now  introduced 

uimnn^d  fmm  the  other  side,  and  the  eye  of  the  neeille  being  o[)eiie<l  by 

nitbdrawinff  the  slide,   tlie  loose  eud  of  the 

thread  i^  ]>laeed  therein,  tlie  eye   elo,sed,  and  Vm.  229, 

the  needle  withdrawn  alon*^  with  tite  tluvad, 

tJui^  eonipletint^  the  suture.     Or  a  nee<lle  witli 

the  eye  at  the  point  and  set  in  a  handli-  niay 

be  Uj«e<l  in  tlie  «ime  nianiu'r,  a  doul>le  tliread 

fonning  a  loijp  l>eing  iiitn Minced  at  the  siH»<md 

stage,  and  this  eniploye<l  to  withdnnv  the  thus 

completed  suture  (Fig.  220).     A  good  tjuality 

of  Cninese  twist  is  the  best  siitun*  nialerial. 

Uranopl,A.sty.— ^Speeial  diiHeulties,  in  addi- 
tion to  tho^  met  w4th  in  j^taphylcirraphy,  pre- 

^nt  themselves  in  closing  elei'ts  of  th(»  liard  rassiugthvMiture*. 

]KiIat4.\     Many  failures  foUitwed  th<.*s<:»  attenij^ts 

initil  I^ngenlieek  in  I8ti0  developeil  the  method  known  as  the  lateral 
niueu-periosteal  Hap. 

Lnngenbeck^H  Operation,— T\\\>k  operation  consists  essentially  in 
loosening  the  nmc!o-periosteal  eoverinw;  of  the  palatal  processes  of  the 
superior  maxillary  bone  in  the  shape  oflateral  flaps,  which  aii'  united  in 
the  median  line  to  cover  the  defect.  The  a<lv:nitages  claiiucd  for  t!»is  pro- 
cedure arc* — (1)  the  nnieous  nieiubranc  ami  jKTiosteuTU  are  innrh  nmre 

I  lasily  detaehe<l  together  than  the  former  separately  ;  (2)  the  trunk  us  well 
&*  tlie  bmnches  of  Llie  palatine  artery  are  proteete^l  from  injury  liecanse 
of  their  Iwation  l>etween  the  jierHisteiim  and  mucous  mendinme,  thus 
vitality  to  the  flap  is  ensured  ;  (.3)  the  material  employed  for  the  correction 
0f  the  defect  is  inucli  more  etfiH-tive  and  stable  than  simple  mucous 
niefnbrane,  even  if  new  bone  does  not  develop  from  the  periosteiun,  as 
has  bi*en  claimetb 

Imu^mneh  as  stiiphylorrliuphy  aud  uranoplasty  are  usually  eouil lined 
in  oa:*esi  of  cleft  of  botli  tlie  liard  and  soti  [lalate,  the  paring  of  the  edges 
deKTilKKl  iji  connection  with  staphylorrhaphy  is  to  lie  extende*!  to 
include  that  of  the  hard  palate  as  well.  Two  lateral  incisions  (Fig.  230), 
rxtemling  down  to  the  bone,  are  n(»w  mafh%  one  at  the  margin  of  each 

[fllveidar  l)onler,  by  mc^nii?  of  a  l>hide  ^hapcd  like  a  guni-lance.  It  is 
iinfHirtant  that  these  incisions  do  not  approach  the  median  any  nearer 
than  absolutely  neee!i>sary,  particularly  at  the  posterior  part,  for  the 
rwiM^on  that  at  this  |Miint  the.  pdatine  aiierv  passes^  through  the  palatine 
fommen  to  the  munjus  meml>rane,  and  cannot  easily  contract  within  its 
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the  coverings  from  the  bone.     The  knife  may  be  here  applied.     In  con- 
genital cases,  however,  these  lift  away  readily. 

The  hemorrhage  is  usually  arrested  promptly  by  means  of  pressure ; 
the  use  of  tampons  soaked  in  ice-water  is  sometimes  useful.  If  very 
persistent,  tampons  may  be  jmcked  behind  the  [mlate,  after  suturing,  with 
threads  for  withdrawal,  as  in  plugging  tlie  posterior  nares  in  epistaxis. 

The  sutures  are  applied  as  m  staphylorrliaphy.  Care  should  be  taken 
that  the  knots,  when  the  threads  are  tied,  lie  to  one  or  the  other  side  of 
the  line  of  union. 

Urano-staphylorrhaphy  without  Division  of  the  Muscles. — 
Here  the  tension  incisions  are  dispensed  with.  The  medial  plate  of  the 
pten'goid  process  is  separated  submucously,  on  a  level  with  the  base  of 
the  hamular  process,  so  that  by  a  dislocation  at  the  point  of  insertion  the 
palatine  tension  is  temporarily  relaxed  (Billroth).  Or  incisions  may  be 
made  in  the  usual  manner  in  the  hard  i>alate,  and  the  muco-periosteal 
structures,  as  in  the  latter,  carefully  loosened  in  all  directions,  and  the 
edges  of  the  cleft  approximated  and  sutured.  Section  of  the  muscles 
being  entirely  omitted,  there  is  less  risk  of  interference  with  speech  from 
this  cause  (Julius  Wolff). 

Urano-siaphylorrhaphy  in  Two  Sittings. — It  has  been  deemed  an 
advantage,  under  some  circumstances,  to  i)erform  this  ojjeration  in  two 
sittings.  An  interval  of  from  twenty-four  to  forty-eight  hours  is  allowed 
to  elapse  between  the  two  stages.  At  the  first  sitting  the  usual  lateral 
incisions  are  made  on  both  sides,  and  the  muco-periosteal  flaps  loosened 
from  the  bone ;  the  hemorrhage  is  arrested  by  forcipressure  and  subse- 
quent compression.  At  the  second  sitting  the  edges  are  i)ared  and  the 
sutures  introduced.  Two  objects  are  to  be  gained  by  this  procedure  :  (1) 
the  first  stage,  in  which  considerable  blood  is  necessarily  lost,  is  not 
prolonged  to  the  extent  of  producing  an  undue  amount  of  shock,  and 
the  bleeding  from  the  i)osterior  palatine  arteries  is  most  readily  arrested 
by  the  pressure  of  the  overlying  although  loosened  flaps  (Polaillon) ;  (2) 
the  nutrition  of  the  flaps  is  more  certainly  secured  in  this  method  of 
0{>erating  (Julius  Wolff). 

MofUfieationa, — In  partial  fissure — /.  e,  where  but  one  nasal  cavity  is 
opennl,  the  defect  being  confined  to  but  one  |)alatal  process — i\  nuico- 
ptTiosteal  flap  is  taken  from  the  nasal  ])ortion  looking  toward  the  fissure, 
turned  down,  and  sutured  to  the  freshened  edgt^  of  the  fissurt*  (Lanne- 
longue).  In  traumatic  or  syphilitic  defects  a  flap  from  the  entire  thick- 
ness of  the  cheek  may  be  carried  in  at  the  site  of  an  extracted  u])per 
molar  (Thiersch).  Suturing  both  halves  of  the  velum  to  the  posterior 
pharyngeal  wall  (Passavant),  and  filling  th(»  triangular-shaped  gap  in 
the  soft  palate  by  a  properly-shaped  flaj)  taken  from  the  posterior  wall 
of  the  pharynx  (Trendelenburg-Schoenborn),  the  so-called  staphylo])lastic 
pnx»e<lures,  viewed  from  the  stan(l]K)int  of  functional  perfection  of  result, 
are  worthv  of  further  study,  particularly  where  cicatricial  contraction 
(syphilitic)  exists. 

Darie^-Coffet/  Operation, — A  method  of  closing  the  cleft  in  cases  in 
which  the  soft  parts  have  sloughed  from  previous  attempts,  and  there 
exists  too  little  tissue  to  close  the  j)alate  in  the  ordinary  way,  consists  of 
dissecting  a  triangular-shaped  flaj),  with  its  base  dirc^cted  ])osteriorly, 
from  one  side  of  the  cleft.     A   half-elliptical-shaped  flap  is  dissected 
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from  the  opposite  side ;  tliis  is  left  attached  to  the  margin  of  the  cleft. 
This  secoiKl  flap  is  now  turned  inward  upon  the  hinge  by  means  of 
which  it  remains  attached  to  the  bony  edge  of  the  cleft,  its  oral  surface 
being  directed  toward  the  nasal  cavity,  while  its  raw  surface  presents 
toward  the  cavity  of  the  mouth.  The  triangular-shaped  or  first  flap  is 
now  displaced,  so  that  its  raw  surface  approximates  the  raw  surface  of 
the  second  flap,  and  thus  completes  the  closure  of  the  defect.  The  flaps 
are  secured  to  each  otlicr  by  silver-wire  sutures,  which  are  allowed  to 
remain  in  |M)sition  for  from  five  to  six  weeks.  In  verj^  young  children 
the  soft  palate  is  close<l  at  a  second  oi>eration ;  in  those  over  twelve  the 
whole  gap  may  be  closed  in  one  sitting.^ 

After-treatment. — Frequent  rinsing  of  the  mouth  with  a  solution 
of  boric  acid,  ix>tassium  permangjinate,  or  weak  «irbolic  solution  is  indi- 
cated. The  patient  must  be  prevented,  as  far  as  i)ossible,  from  attempt- 
ing to  cough  or  exjiectorate.  Nothing  but  li(|uid  food  is  to  be  taken, 
and  the  act  of  swallowing  performed  carefully.  The  lateral  incisions 
soon  fill  uj)  by  granulation,  and  the  flajis  reattach  themselves  to  the 
bone.  The  sutures  are  removed  on  or  about  the  seventh  day.  In  cases 
of  failure  of  union  sevend  months  nuist  elapse  before  the  operation  can 
be  re|)eated. 

Frequent  failure  to  realize  the  anticipated  improvement  in  the  voice 
follows  the  oj)eration.  It  should  be  borne  in  mind  that  a  congenital 
cleft  in  the  palate  is  not  merely  a  slit  in  the  parts,  but  an  actual  defi- 
ciency of  tissue  exists.  Hence,  even  after  a  most  skilfully-performed 
oi)eration  for  closure  of  the  cleft,  the  velum  still  remains  as  a  tight 
curtain  stretched  across  between  the  oral  and  pharyngeal  cavities  and 
the  posterior  nares,  which  is  too  short  to  reach  the  posterior  pharj-ngeal 
wall,  and  j)ast  which  the  air  rushes  fnmi  the  pharynx  through  the  |X)S- 
terior  nares,  and  the  ])eculiar  nasal  twang  is  still  present.  In  order  to 
obviate  this,  certain  vocal  exercises  are  not  without  value,  but  a  perfect 
production  of  normal  voice  and  speech  by  uranoplasty  and  staphylor- 
rhai)hy  has  probably  never  been  secured.  It  sometimes  occurs  that  a 
hy])ertroi)liy  of  certain  of  the  bundles  of  fibres  of  the  pharj'ngeal  con- 
strictors takes  j)lace,  and  these  aid,  although  but  inefficiently,  in  seclud- 
ing the  nasal  cavity. 

In  order  to  improve  the  voice  several  suggestions  have  been  made, 
both  as  to  prothetis  and  operation.  In  1879,  Julius  Wolff  directed  the 
after-treatment  of  a  case  of  oiK-mted  cleft-palate,  the  dentist  Schitzky 
performing  the  mechanical  jK)rtion.  A  ])alatid  plate  of  hard  rubber  is 
adjusted,  and  to  this  is  attached,  by  a  thin  pedicle,  a  small  vulcanized- 
rul)ber  balloon  which  is  loosely  inflated  with  air.  The  latter  is  placed 
in  such  a  ])osition  that  the  strong  movement  of  the  velum,  as  it  is 
drawn  upward  by  the  levators,  presses  against  the  balloon  and  forces 
the  contained  air  backward  and  laterally,  so  as  to  inflate  the  corresiX)nd- 
ing  portions  thereof,  completely  shutting  off  the  naso-pharyngeal  space. 
This  (l(»vice  gives  an  almost  j)erfectly  functional  result. 

Francis  Mason  in  1H()9,  in  order  to  imj)rove  the  voice-sounds  fol- 
lowing urano-sta|)liylorrhaphy,  made  two  long  incisions,  extending  from 

*  Mr.  I>avie<-('()1U'V  lias  recently  de-^crihecl  a  mcKiification  and  extension  of  this  ope- 
nition.  Tlie  operation  has  not  l>een  simplified  nor  made  more  efficient  {British  Medwd 
Journal,  April  28,  WH), 
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the  site  of  each  hamular  process  directly  downward  and  backward,  and 
thus  released  the  velum  laterally  and  converted  it  into  a  huge  uvula. 
The  operation  is  to  be  performed  about  a  month  after  the  closure  of  the 
cleft.  This  procedure  enables  the  palate  to  be  drawn  upward  and  back- 
ward, partial  closure,  at  least,  of  the  post-nasal  region  and  improvement 
of  speech  following.  The  patient  should  be  encouraged  to  use  the  voice 
as  much  as  possible  after  the  operation. 

Passavant's  procedure,  and  also  that  known  as  the  Trendelenburg- 
Schoenbom  operation,  as  before  stated,  are  worthy  of  further  trial  in 
syphilitic  cases,  but  in  congenital  cleft-palate,  although  based  on  correct 
physiologic  principles,  they  are  difficult  of  execution  and  unreliable  as  to 
their  immediate  results. 

While  it  cannot  be  denied  that  the  employment  of  the  apparatus  of 
Kingsley,  Suersen,  and  others  gives  the  best  functional  results  as  com- 
pared with  those  following  the  most  successful  ojK^rations,  it  is  still  true 
tliat  certain  cleft-palate  cases  should  be  operated  upon.  This  is  based 
upon  the  discomforts  and  inconveniences  incident  to  the  passage  of  food 
into  the  nasal  cavity  in  some  cases,  and  the  ulcerative  conditions  which 
are  more  or  less  a  marked  feature  of  attempts  to  constantly  wear  an 
obturator.  Closure  of  the  palatine  fissure,  and  the  subsequent  ijerform- 
ance  of  Mason's  operation  or  the  use  of  the  WolfF-Schitsky  obturator, 
gives  the  best  results  attainable  by  operative  means  in  the  present  state 
of  our  knowledge. 

Acquired  Palatal  Apertures. — Aside  from  the  comparatively 
rare  cases  in  which  openings  in  the  palate  result  from  accidental  or  self- 
infiieted  gunshot  wounds  of  the  roof  of  the  mouth,  these  are,  as  a  rule, 
attributed  to  the  action  of  the  syphilitic  virus.  While  it  is  unquestion- 
ably true  that  syphilis  may,  and  frequently  does,  produce  necrosis  in  this 
region,  and  consequent  loss  of  substiince,  yet  cases  come  under  the  obser- 
vation of  the  surgeon  very  frequently  in  which  no  history  of  the  ])riiiiary 
lesion  can  be  obtained  (Mason ;  Sir  James  Paget).  Measles  has  been 
known  to  re^sult  in  necrosis  of  the  hard  palate  and  eonsi»quent  perfora- 
tion ;  and  ulcerations  of  the  i)alate,  complicated  by  exfoliation  of  bone, 
occur  in  ill-nourished,  pale,  and  cachectic  people.  Ev(»n  though  these 
patients  impn)ve  under  increasingly  larger  doses  of  iodide  of  ])otassium, 
increasing  in  appetite,  weight,  and  strength  to  a  most  surprising  extent, 
yet  other  evidences  that  tliedistnise  is  due  to  a  syj)hilitic  taint  are  utterly 
and  entirely  lacking. 

The  results  obtained  in  operative  attacks  upon  accjuired  apertures  in 
the  hard  palate  give  very-  little  encouragement :  failure  is  the  rule  and 
success  the  exception.  It  occasionally  happens  that  after  three  or  four 
attempts  a  cure  is  effected.  As  before  stat(»d,  cicatricial  contraction  when 
the  soft  jKdate  breaks  down  affords  a  fair  substitution  for  the  original 
velum,  for  the  voice  is  not  as  much  impaired  by  an  o])ening  in  the  velum 
as  in  the  casi*  of  the  hard  palate.  Piissavant's  or  the  Trcndelenburg- 
Schoenborn  op(»ration  may  be  tried  if,  the  active  disease  being  arrested,  the 
cicatricial  contraction  is  not  sufficient  to  overcome  the  im])airmentof  speech. 

A|)ertures  in  the  hard  palate  resulting  from  disease  or  injury  are  best 
treated  by  means  of  apparatus.  These,  however,  should  be  fitted  with 
great  care,  for  ulceration  is  apt  to  occur :  it  is  this  constant  tend(Micy  to 
ulceration,  in  fact,  which  so  frequently  induces  i)atients  to  demand,  and 
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surgeons  to  attempt,  the  closure  of  these  i>erforation8  by  operation.  The 
practice  followed  bv  some  patients  of  filling  these  openings  with  mate- 
rial softened  and  chewed  for  the  purpose  (chewing-gum,  papier  mach^, 
etc.)  should  be  discouraged,  as  tending  to  enlai'ge  the  openings.  The 
dentist's  art  should  here  be  brought  into  play. 

Rhinoplasty. 

Such  destructive  processes  as  lupus,  carcinoma,  and  syphilis  require 
plastic  procedures  to  repair  the  damage  caused  by  their  ravages.  Trau- 
matic defects  likewise  occiisioually  demand  their  performance. 

Rhinoplasty  may  be  divided  into  complete  and  incomi)lete.  It  is  also 
divided  according  to  the  location  of  the  part  from  which  the  material  for 
repair  is  takeji.  When  taken  from  the  forehead,  it  is  known  as  the 
Indian  or  Hindoo  operation  ;  when  the  skin  of  the  arm  is  used,  it  is 
called  the  Italian  or  Tagliacotian  operation  ;  *  when  flaps  are  taken  from 
the  skin  of  the  face,  it  is  called  the  French  method.     Various  modilica- 

tions  and  combinations  of  these  are  like- 
^*^'  ^^--  wise  employed  to  fulfil  special  indications 

.-?      ;-"-■;      5 ,..  in  individual  cases. 

The  Indian  Method, — The  operation 
of  rhinoplasty  became  widespread  in  its 
api)lication  in  India  from  the  fact  that 
cutting  oif  the  nose  was  employed  as  a 
common  punishment  for  crime.  A  low 
class  of  native  priests,  the  Brahmins, 
usually  undertook  tlie  task  of  rejiairing 
the  mutilation. 

Toffd  Rhinoplasty  after  the  Indian 
Jlef hod, —Whih  the'  total  loss  of  all  of 
the  structure  of  the  nose  is  verj'  uncom- 
mon, severe  hipous  ulceration  may  re- 
(juire  the  restoration  of  the  tip  of  the 
.         1    1  „    .,     r      .1        .  nose,  both  ahe,  and  the  st^ptum,  and  for 

l,ST)ac'i' fp  nil  which  the  llai.  from  tho  root  '.      ,  '  ,,  I       ,    '  ., 

of  thtiioM' is  tuktn:LMlai.ln^m  root  of   l)ractlCaJ    pur])()SeS    thlS    UiaV    DC    COUSIU- 
nose  turned    down:  :'..:;.  tla).  from  tlu'  '        i  i.   1   i     i  •  i      a         rpi       i»      j.    x 

fonduad.  fonnin^'  new  nos,-.  sutured  in  crcd  as  total  rlnnopUistv.     1  he  hrst  stage 
llun;;;n^';h^iVHinti;:t^;X;;d'^^^^  operation  consi;.ts  in  freshening 

dottidiine>sh..\Nin^iine>ofineihionin  .md  l)r(»adeninir,  as  much  as  i)ossible,  the 

formin.irtlie  l..ndiead  nap.  .  -    -    ^       ^     ^       n  ^i        i    ^    i  i  i 

(icatricial  edges  ot  the  delect,  and  mak- 
ing a  transverse  incision  at  the  point  where  the  new  st»ptum  is  to  be 
implanted.  In  order  to  increase  the  thickness  of  the  tissues  of  the  anterior 
portion  of  the  ncwly-fonncd  nose,  Bardeleben,  Volkmann,  and  Hueter 
modified  the  original  j)roce<lure  by  turning  down  a  flap  fnmi  the  skin 
covering  the  nnjt  of  the  no<e.  A  liorseshoe-shaped  incision  (Fig.  232)  is 
made  with  its  convexity  directed  upward,  the  aim  being  to  utilize  as 
much  as  possible  the  intet»unient  at  the  root  of  the  nose.     The  flap  thus 

^  So  named  fmni  Tagliiicozzu  of  I'oioirna,  who  is  generally  given  the  credit  of  having 
introduced  ilie  inetho<l.  Alexander  Deneilietns  of  Padua,  however,  wrote  upon  the  sub- 
ject in  141»0,  and  Uranea,  a  Sicilian,  lieranie  famous  U'cause  of  the  successful  performance 
of  the  operation  prior  tn  TaKdiaco//a*>  writings.  For  a  long  time  the  profession  waft 
incredulous  concerning  this  (»peraii<)n,  and  as  late  as  174*2  the  Faculty  of  Medicine  of 
Paris  decided  that  such  replacement  of  the  lo>t  or  destroyed  nose  was  an  impossibility. 
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marked  out  is  dissected  loose  from  the  nasal  bones  and  periosteum,  and 
left  attached  near  the  margin  of  the  defect.  Even  if  considerable  cica- 
tricial tissue  is  present,  it  may  be  used  advantageously.  The  flap  is  now 
turned  down  (Fig.  232),  its  raw  surface  looking  forward  while  the  skin 
surface  faces  the  nasal  cavity.  This  portion  of  the  procedure  furnishes 
a  greater  thickness  of  flap  where  it  is  most  required,  and  offers  a  firm 
foundation  and  broader  wound-surface  for  the  reception  of  the  frontal  flap. 
The  second  stage  of  the  operation  consists  of  the  formation  of  a  flap, 
which  is  properly  fashioned  from  the  skin  of  the  forehead.  The  lines  of 
incision  to  accomplish  this  vary.  The  fact  should  be  borne  in  mind  that 
proper  nourishment  must  be  provided  for  the  flap,  and  in  order  to  accom- 
plisn  this  most  satisfactorily  it  is  recommended  that  the  angular  artery, 
which  is  the  direct  termination  of  the  trunk  of  the  facial,  be  included  in 
the  pedicle  and  flap.  A  model  of  pasteboard  or  leather  may  be  prepared 
beforehand,  and  shaped,  after  being  cut  out  to  follow  the  lines  oi  incision 
of  Dieffenbach  (Fig.  233),  Langenbeck  (Fig.  234),  or  Konig  (Fig.  235),  to 


Fig.  234. 


Fig.  233. 


The  older  model  of  Dieffenbach. 


The  new  model  of  Langenbeck :  1,  septum ;  2,2, 
portions  to  be  doubled  back  to  increase  the 
thickness  of  the  nostril:  3,4,3,4,  dotted  lines 
at  the  points  where  folding  back  of  the  flap 
occurs  to  form  double  edge  of  nostrils. 


alx)ut  the  required  size.  Ample  allowance  must  bo  made  for  shrinkage 
of  the  flap  :  this  is  of  more  importance  than  aiming  at  as  slight  a  defect 
as  possible  in  the  frontal  region.  The  latter  eaii  he  elosed  by  making, 
if  necessar\',  incisions  to  relieve  tension  in  the  tempond  region,  where 
the  hair  will  cover  the  sears.  Tlie  lines  of  T^angenheek  (Fig.  234)  are  to 
be  preferred  for  the  reason  that  the  portion  at  2  eaii  be  folded  in  on  the 
line  .'3-4,  so  as  to  form  a  double  edge  to  the  new  nostril.  The  sei)tum 
should  be  made  more  than  double  the  width  finally  required,  to  allow 
lH>th  for  shrinkage  and  doubling  back  or  henmiing  of  its  edge  (Del]K?eh\ 
Septum  and  nostrils,  by  means  of  this  device,  are  covered  for  some  little 
distance,  both  on  the  intra-nasjd  surface  and  externally,  with  integu- 
mentary tissue  (Fig.  236). 

The  frontiil  flap  must  be  dissected  up  from  the  periosteum.  The 
edge  of  the  knife  should  be  directed  toward  the  pericranial  surface  in 
onler  to  avoid  injury  to  the  vessels  supplying  the  flap.  The  i)ediele 
must  be  made  sufficiently  long  to  avoid  undue  ])ressure  uj>()n  the  V(»ss(^ls 
when  the  former  is  twisted  upon  itself,  as  the  flap  is  brought  down  into 
position  with  its  raw  surface  looking  posteriorly.     As  an  additional  pre- 
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Fig.  235. 


Fig.  236. 


J.iufs  of  incision  in  KoniK's  rhino- 
pliistic  ()i»eration. 


caution,  and  to  facilitate  the  neces.sary  reversing  of  the  flap  surfaces,  the 

incision  marking  the  margin  of  the  i)ed- 
icle  should  be  longer  upon  one  »de  than 
upon  the  other.  The  portion  intended 
for  the  formation  of  a  septum  may  reach 
to  the  margin  of  the  hairy  scalp.'  The 
forehead  defect  is  at  once  remedied  by 
approximating  its  margins  as  much  as 
possible ;  this  likewise 
seems  to  arrest  the  hem- 
orrlmgc  (Fig.  232).  The 
gap  left  at  4  may  be 
immediately  remedied 
by  a  skin-transj)lanta- 
tion  strip  after  the 
method  of  Thiersch. 

T1.0  ahe  and  septum  Th^«„?,r,T?Sr' JJIMl 

are    now  folded    so  as  to       bled-baok      marplna 

I  •      -i^*  "f  the  flap  to  fiirra 

apiwar  as  shown  in   r  Ig.       the  Beptum  and  nu»- 

236,  and  scn^ured  by  '^^^^  '^*"  '^'"^ 
means  of  catgut  sutures. 
The  latter  should  not  penetnite  the  skin,  but  simply  take  in  the  sub- 
cutaneous cellular  tissue.  The  flap  is  now  adjustecl  to  its  proper  iK>si- 
tion,  and  there  secured  by  lim»  silk  sutures.  The  septum  is  fastened  to 
the  upper  lij),  at  the  incision  made  to  receive  it,  by  two  or  three  sutures. 

Prelim  in  (I  rjf  Tram^pUmtaiion  of  a  Finger-tip, — As  a  means  of  pre- 
venting the  depression  of  the  tip  of  the  nose,  Hardie  of  Manchester  and 
Siibine  of  New  York  trans])lant(Kl,  as  a  preliminar)-  openition,  the  last 
phalanx  of  the  left  index  iinger  to  sc»r\'e  as  an  osseous  ba.sis  of  supiK»rt 
to  the  cutaneous  coverings.  The  method  is  as  follows  :  (1)  Freshen  the 
edges  of  tlu*  nasid  opening.  (2)  Remove  the  nail  and  matrix  of  the 
finger;  make  an  incision  upon  its  palnmr  surface  as  far  l>ack  as  the 
inter-])lialangeal  articulation  through  the  integument ;  dissect  up  the 
latter  and  suture  it  to  the  nasid  edges.  The  arm,  hand,  and  head  are 
fastened  inunovably  in  a  plaster-of- Paris  dressing,  antiseptic  gauze 
serving  as  a  dressing  to  the  iingernaid  in  its  new  }K)siti(m.  At  the  end 
of  fcKir  weeks  the  linger  is  amputated,  and  sevenil  we<.»ks  thereafter  the 
usual  rhinoplastic  operation  is  |)erformed. 

Thiersch  endeavored  to  accoini)lish  the  same  end  bv  placing  tlie  flaj)S, 
one  taken  from  each  cheek,  in  a  ])osition  to  replace  the  si^ptum.  Wocxl 
reconnnends  trans|)lanting  a  portion  of  the  U])per  lip  for  this  purpose. 
Konig's  |)rocedure  consists  in  making  an  ost4.H^)plastic  resection  of  the 
outer  tal)le  of  the  skull,  which  is  left  comiecttKl  to  the  soft  |>art«  of  the 
frontal  flap,  and  ln-ingin^  this  down  together  with  the  latter.  The  bony 
portion  of  the  flap  is  siiwn  through  longitudinally,  in  onler  to  ailapt  it  to 
the  shaj)e  oi*  the  nose.  \\\  this  meth<Kl  the  bony  surface  is  exposed  in 
the  nasd  cavity,  and  necrosis  may  result.  If  the  flap  is  brought  down, 
however,  in  such  a  manner  as  to  turn  the  skin  surface  towanl  the  nasal 
cavity  an<l  the  bony  surface*  outward,  and  the  latter  is  covered  by  flajw 
taken  from  the  cheeks  (Thiersch's  transplantation  strips),  a  lx?tter  final 
result  niav  be  secured. 
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Keegan^s  Operation. — Surgeon-major  Keegan  of  the  British  East 
Indian  service  nas  communicated  the  following  method^  perfected  after 
an  experience  in  upward  of  forty  cases.^  It  is  only  applicable  to  those 
cases,  conmion  in  the  East,  in  which  the  tip  and  alsB  of  the  nose  are  cut 
off,  either  by  highway  robbers  as  a  mutilation  of  their  victims  or  as 
an  official  act  oi  punishment. 

Two  converging  incisions  {C  A,  H  F,  Figs.  237,  238)  are  carried 

from  two  points  slightly  external  to  the  roots  of  the  alae  nasi  upward 

to  two  points  about  two  centimetres  apart  on  the  bridge  of  the  nose  at 

the  point  where  a  pair  of  spectacles  would  rest.     A  horizontal  incision 

Fio.  237.  Fig.  238. 


Keegan's  operation  of  rhinoplasty. 


(A  F)  is  now  made  to  join  these  two  points,  and  this  in  its  turn  is 
bisected  by  a  perpendicular  incision  {B  D,  E  G)  wliieh  follows  the 
junction  of  the  two  nasal  bones  in  the  median  line  and  stops  a  little 
short  of  their  inferior  borders. 

The  skin  and  tissues  are  now  to  be  cautiously  dissected  from  off  the 
nasal  bones,  beginning  from  above  downward,  in  two  fla])s  {A  B  C  D 
and  E  F  G  II),  which  are  left  attached  at  the  lines  C  D  and  G  H, 
which  represent  the  points  of  junction  of  tlie  inferior  borders  of  the 
nasal  bones  with  the  cartilage  of  the  nose.  As  the  two  flaps  are  turned 
downward  their  raw  surfaces  present  anteriorly,  and  their  articular  sur- 
faces look  backward  or  toward  the  nasal  cavities,  the  edges  corresponding 
to  the  median  line  somewhat  overlapping  each  other.  This  redundancy 
of  tissue  plays  an  important  role  in  the  subsequent  steps  of  the  operation. 

A  flap  is  now  taken  from  the  forehead  in  the  usual  manner.  Dr. 
Keegan  has  found,  as  the  result  of  a  large  number  of  experiments,  that 
the  flap  shown  in  Fig.  238  is  best  adapted,  both  as  to  size  and  shape,  for 
the  vast  majority  of  cases  in  adults.  The  root  of  the  pedicle  occupies 
the  internal  angle  of  the  eye ;  the  pericranium  is  not  disturbed.  The 
gap  from  which  the  forehead  flap  is  taken  is  closed,  before  proceeding 
further  with  the  operation,  by  fine  sutures,  in  onler  to  procure  as  accu- 

*  Lancet,  Feb.  21, 1891,  p.  420.    The  operation  of  KecjEran  is  here  given  in  detail, 
for  the  reason  that  it  combines  the  best  features  of  the  various  modifications  of  the 
Indian  operation  that  have  been  suggested. 
Vol.  XL— 12 
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rate  an  approximation  of  its  edges  as  possible.  This  expeditious  closing 
of  the  forehead  defect  reduces  to  a  minimum  the  amouut  of  raw  sur&ce 
to  be  filled  in  subsequently  by  granulation. 

A  bed  is  now  prei>arecl  for  the  reception  of  that  portion  of  the  fore- 
head flap  which  is  to  form  the  columna  of  the  new  nose.  The  flaps 
A  B  C  D  and  K  F  G  H  raised  from  the  nasid  bones  are  reflected  do^^l- 
ward,  and  two  triangular-shaped  pieces  are  cut  away  from  the  redundant 
portions  at  the  median  line  and  transplanted  to  the  raw  surface  left  after 
suturing  the  gsip  in  the  forehead,  to  hasten  the  healing  process  here. 

The  forehead  flap  is  now  placed  in  }>o8ition  over  tlie  nasal  bones,  its 
raw  surface  corresi)onding  to  the  surfaces  of  the  already  reflected  flaps 
taken  from  the  nasid  bones,  as  well  as  the  surface  of  the  latter.  The 
free  margins  of  the  forehead  flaj)  and  those  of  the  nasal  flap  are  fixed  to 
each  other  by  means  of  sutures.  The  columna  is  formed  by  fixing  the 
portion  marked  A  in  the  bed  already  freshened  to  receive  it  by  sutures. 
Some  fashicming  and  trimming  will  now  be  necessary.  The  two 
original  incisions  ((/  A,  II  F)  are  to  be  deepenetl  and  l)evelled,  and  into 
these  are  to  be  se<'ured  l)y  sutures  the  lateral  margins  of  the  forehead 
flaj).  Short  drainage-tul)es  are  i)laced  in  the  newly-formed  nostrils, 
which  are  lined  inside  with  the  skin-covering  of  the  reflecttnl  nasal  flap. 
Lint  and  boracic-ointment  dressings  are  applied.  The  drainage-tulies 
are  removed  in  ten  days,  and  the  jx^dicle  of  the  new  nose  is  divided  at 
the  end  of  a  fortnight. 

Of/ii'r\^  Operation, — This  operation  is  intended  to  supply  the  loss  of 
the  aUe,  cohunna,  cartilages,  and  a  portion  of  the  septum.  The  disease 
(lupus)  in  the  case  for  which  the  oj)enition  was  originally  designed  had 
extended  to  the  integument  of  the  lip  and  cheeks,  and  these  could  not 
be  utilized  in  the  formation  of  flai)s.  Two  diverging  incisions,  com- 
mencing in  the  median  line  of  the  fore- 
lunid  two  inches  above  the  eyebrows, 
were  carried  do\vnward  to  within  one- 
fourth  of  an  inch  from  the  outer  side  of 
the  nasal  orifice  (Fig.  239).  The  trian- 
gular  flap  thus  formed  included  at  its 
up])er  portion  the  ]>eriosteum  to  the  root 
of  the  nose.  The  dissipation  was  carried 
along  the  right  nasal  lK)ne,  and  did  not 
include  the  ]>eri(>steum,  but  the  remains 
of  the  cartilage  at  tlie  latter  point  were 
detached  and  remained  attached  to  the 
flaj).  An  osteoplastic  resection  of  the 
left  nasal  bone  was  now  done,  the  bone 
l)eing  sej)aniteil  by  means  of  a  chisel  and 
left  attached  to  tlie  left  half  of  the  flap. 
The  cartilaginous  septum  was  then  di- 
vided from  before  back\\'ard  and  down- 
ward with  scissors,  and  left  attached  by 
its  base  to  the  cutaneous  cartilage  to 
form  a  central  support  for  the  new  stnie- 
Tlie  entire  flap,  including  the  periosteiun  fmm  the  forehead  over 


Fig.  1>39. 


Ollier's  nuth.Hl  »>f  rhinopln^ty. 


ture. 


the  frontal  sinuses,  the  resected  left  nasal  bone,  the  divided  cartilaginous 
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septum,  and  the  soft  structures  overlying  all  these  parts,  was  now  drawn 
downward  until  the  upper  border  of  the  loosened  left  nasal  bone  came 
opposite  the  lower  border  of  the  right  one,  where  it  was  secured  by  a 
wire  suture.  The  sides  of  the  flap  were  then  united  to  the  cheek,  and 
the  gap  in  the  frontal  region  closed  by  sutures.  The  space  left  by  the 
removal  of  the  left  nasal  bone  is  said  to  have  been  filled  in,  in  OUier's 
case,  by  bone  developed  from  the  periosteimi  that  had  been  slid  down 
from  the  forehead. 

WooiVs  Operation. — The  new  nose  is  formed  from  a  broad  flap  taken 
from  the  upper  lip,  the  latter  being  split  in  a  direction  jmrallel  to  its 
plane  surface  in  such  a  manner  as  to  free  it  of  both  its  cutaneous  and 
Its  mucous  layers,  and  this  separation  extending  to  but  not  through  the 
vermilion  bonier.  The  flap  thus  obtained  consists  of  that  portion  of 
the  substance  of  the  upper  lip  lying  between  its  cutaneous  and  mucous 
surfaces,  which,  after  being  turned  upward,  was  fixed  by  sutures  to  the 
previously-freshened  upper  margin  of  the  defect;  its  raw  surface  is 
closed  in  by  a  flap  taken  from  the  cheek  of  either  side.  The  plan  of 
building  up  a  new  nose  by  tissues  derived  from  the  upper  lip  has  never 
fiumd  ravor  with  surgeons,  for  the  reason  that  these  tissues  are  very 
unstable,  and  but  an  indifferent  result  is  obtained  at  the  best. 

After-treatment  in  Total  Rhinopla.8ty  firom  the  Frontal  Re- 
crion. — ^The  hemorrhage  is  quite  profuse,  although  not  sufficiently  so  to 
involve  danger  to  life.  Repair  of  the  frontal  defect  now  takes  place,  in 
part  by  first  intention  and  in  part  by  granulation.  Failure  of  the  former 
over  the  exposed  j)eriosteum  sometimes  leads  to  necrosis,  but  this  rarely 
Boparates,  the  granulations  from  the  diploe  gradually  taking  the  place  of 
the  necrotic  tissue.  The  cicatrix  whicli  finally  forms,  as  a  rule,  does  not 
produce  marke<l  deformity. 

Grangrene  of  the  newly-formed  nose  is  not  common.  Sensation  in 
this  part  is  at  first  referre<l  to  the  forehead  ;  this  ehaiigi's  later  on.  Care 
must  be  taken  to  maintain  the  nasal  apertures  patent :  there  is  consider- 
able tendency  for  these  to  contniet.  Tampons  of  antiseptic  gauze  are 
employed  to  prevent  this  at  first,  and  later  on  metal  tubes  are  introduced. 
These  should  be  worn  at  night  for  some  time  afterward.  Sufficient  nor- 
mal mucous  membrane  usually  remains  to  maintain  the  sense  of  smell. 
The  pe<liele  should  not  be  divided,  but  after  some  months,  if  sufficient 
elevation  remains  to  constitute  a  deformity,  j)orti<>ns  may  be  exciscnL 

The  Elev<ttiim  of  the  Tip  of  the  Nose, — The  subseciuent  depression  of 
the  tip  of  the  newly-formed  nose  sometimes  re<{uires  measures  of  eorrc»c- 
tion  secondarily.  Langenbeek  atteni])ttKl  this  by  sawing  strips  of  bone 
from  the  lateral  walls  and  bending  them  so  as  to  serve  as  rafters  of  sup- 
port for  the  nose.  The  attem])t  rarely  proves  successful.  Hueter  split 
the  tip  of  the  nose,  drew  apart  the  edges  of  the  incision  so  as  to  form  a 
V-slia|KHl  cavity,  and  transplantc»d  into  this  a  portion  of  the  integument 
fnmi  the  plantar  surface  of  one  of  the  toes. 

Fram(»s  of  gold,  platinum,  and  lejid  have  been  resorted  to  to  maintain 
the  tip  of  the  nose  in  iK)sition,  with  varying  degrees  of  success.  As  a 
rule,  they  are  finally  abandoned  on  aecount  of  the  irritation  which  they 
produce.  Leisrink  successfully  employed  a  light  fnmie  of  yellow  amber, 
uixm  which  the  frontal  flap  was  placed.  Celluloid  mayjmjve,  ujwn  trial, 
useful  for  this  purpose. 
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Partial  Rhinoplasty. — Dieffenbach  declared  that  rhinoplastic 
operations  are  the  more  difficult  the  smaller  the  parts  to  be  restored; 
The  skill  of  the  surgeon  will  be  taxed  to  its  utmost  in  taking  proper  ad- 
vantage of  the  conditions  as  they  present  themselves.  Strictly  speaking, 
almost  any  rhinoplastic  procedure  is  partial ;  whatever  remains  of  tfie 
original  nose,  whether  of  uhe  or  septum,  is  to  be  carefully  preserved  under 
all  circumstances. 

Reduction  or  Re  placement  of  Dispkw^id  Ala, — Cicatricial  in\vard  di^ 
placement  of  an  ala  is  rather  a  frequent  sequence  to  syphilis.  The  ala 
should  be  loosc^ned  by  means  of  the  knife,  placed  in  correct  position,  and 
united  with  a  frontal  flaj),  while  kept  in  proper  shai>e  by  tam|)ons,  etc. 
The  shape  of  tlic  frontal  flaj)  must  be  modelled  to  suit  individual  cases. 

^Sunken  Xose, — Dieffenbach  recommends  the  following  method  :  The 
skin  of  the  sunken  nose  is  separated  in  the  median  line,  and  an  oblong 
flaj>  from  the  frontal  region  implanted  between  the  wound-edges.  After 
healing,  both  halves  of  the  nasal  skin,  which  have  l)een  pushed  to  either 
side  in  order  to  unite  with  the  flap-edges,  are  dissecteil  loose  from  the 
edges,  se])arated  as  far  as  necessary,  even  up(m  the  cheeks,  bnnight 
together  in  the  median  line,  and  sutured  together  over  the  freshened 
frontal  fla]). 

A  modification  of  Dieifenbach's  operation  consists  in  bringing  down 
the  frontal  flaj)  in  a  reverse  manner — ?.  e.  turning  the  skin  surface  so  n^ 
to  look  toward  the  nasal  cavity,  and  immediately  suturing  the  lateral 
skin-flaj)s  over  the  raw  surface,  now  upi)ermost. 

Verne tiir,s  Operation, — This  operation  was  suggested  to  M.  Vemeuil 
by  M.  ( )lli(T  for  a  case  in  which  the  patient  had  discharged  a  pistol  in 
his  moutli,  destroying  a  portion  of  the  hard  palate  and  septum,  the  nasal 

bones,  part  of  the  nasal  processes  of 
the  superior  maxilla*,  the  spine  of 
the  frontal,  and  the  anterior  wall  of 
the  frontal  sinuses.  As  a  result  of 
this,  the  parts  were  greatly  sunken ; 
the  ala*  and  tip  were  uninjured,  al- 

Fio.  241. 


Fig.  240. 


Vcrneuirs  metlio.l  «if  rliinoi.lnsty  :  the 
liius  of  iiicisio!!. 


Verneuil's  opemUon  of  rhinoplasty 
for  sunken  nose. 


though  much  fhittened  (Jacol)son).     A  vertical  incision  was  made  alon^' 
the  median  line  of  the  depressed  organ,  and  a  transverse  one  at  each  end  of 
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this  (Fig.  240).  The  two  flaps  thus  marked  are  dissected  up  and  turned 
back.  An  oblong  flap  is  now  raised  from  the  middle  of  the  forehead  and 
left  adherent  between  the  eyebrows.  This  is  now  turned  (not  twisted) 
downward,  its  skin  surface  being  turned  toward  the  nasal  cavity,  and 
fixed  in  position  by  a  few  sutures.  The  two  lateral  flaps  previously  dis- 
sected up  are  now  drawn  over  the  raw  surface  of  the  frontal  flap  and 
united  by  sutures  in  the  median  line  (Fig.  241).  The  wound  in  the 
forehead  is  closed  as  far  as  possible,  and  any  granulating  surface  left 
subsequently  skin-grafted.  The  pedicle  of  the  frontal  flap  is  divided 
and  trimmed  at  a  later  period. 

Jacobson  modified  the  procedure  for  a  case  in  which  the  nose  had 
been  extensively  destroyed  by  the  combined  eflTects  of  lupus  and  a  quack 
ointment  and  plaster,  but  in  which  the  bony  parts  were  almost  intact,  by 
refreshing  the  skin  surface  of  the  foreheacf  flap  before  placing  it  in 
position.' 

Saddle  Nose. — F.  Koenig's  method  consists  in  separating  the  cartilag- 
inous from  the  bony  portion  of  the  nose  by  a  transverse  incision,  restor- 
ing the  shape,  and  filling  in  the  defect  by  means  of  an  osteoplastic  flap 
taken  from  the  frontal  region.  The  latter  is  reversed  in  turning  it  down- 
ward in  such  a  manner  as  to  place  the  skin  facing  posteriorly,  in  toward 
the  nasal  cavity.  A  second  frontal  flap  is  dissected  up  and  brought 
down,  with  its  pedicle  twisted  in  the  usual  manner,  and  placed  over  the 
first.  The  tw^o  raw  surfaces  thus  come  together.  The  flaps  are  sutured 
in  position  separately.  Final  trimmings  and  corrections  of  sha|>e  are 
matters  of  after-treatment. 

Formfition  of  Ala  of  None, — This  is  usually  required  to  correct  the 
ravages  of  carcinoma.  I^ngenbeck  operated  as  follows :  A  quadrangu- 
lar defect  remaining,  following  extirpation  of  the  right  ala,  a  rectangular 
flap  i>f  skin,  left  attached  near  the  root  of  the  nose,  is  dissected  from  the 

Fk;.  243. 
Fig.  242. 


I-angcnbeck's  method.  Denonvillier's  metlKxl. 

lateral  surface  and  ala  of  tlie  left  side,  brought  over  to  cover  the  defect, 
and  sutured  in  place  (Fig.  242).  Care  should  be  exercised  in  dis.secting 
the  skin  from  the  remaining  ala,  to  Avliich  it  is  closely  attached,  that  the 
|>erichondrium  is  not  injurecl  on  the  one  hand,  nor  the  flap  button-holed 
on  the  other.  The  surface  from  which  the  flap  is  taken  heals  over  by 
granulation.     The  final  result  is  sometimes  excellent. 

*  OjtenUive  Surgrnf^  p.  256. 
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Denonvillier^s  Method, — In  tliis  oi)eration  a  triangular  flap  with 
a  pedicle  is  dissected  from  the  sound  tissues  of  the  nose  al>ove  the 
detect.  An  incision  is  made,  commencing  from  near  the  tip  of  the  no.se 
and  toward  tlie  sound  side,  and  is  carried  upward  nearly  to  the  root  (a  />, 
Fig.  243).  A  second  incision,  commencing  at  the  upper  termination  of 
the  last  named,  descends  ohliijuely  downward  (6  c),  and  terminates  at 
tlie  upper  and  outer  anjrle  of  the  defect  of  the  ala.  ThLs  flap  should  lie 
so  arnuiged  that  when  dissectc^d  up  the  i)edicle  or  lower  portion  should 
contain  a  section  of  normal  cartilage  from  the  tip  of  the  nose. 

Wcber^s  Operation. — In  this  operation  the  formation  of  a  new  ala  is 
accomplished  by  cutting  an  oval  flap  from  the  centre  of  the  up|x?r  lij), 
the  iK'dicle  of  which  is  left  attached  at  the  columna :  the  free  margin 
reiichcs  to  the  prolabium ;  only  a  part  of  the  thickness  of  the  lip  is 
utilized  in  the  flap.  The  flaj)  is  turned  upward  and  sutured  in  }X)sitiim 
to  the  margins  of  the  defective  ala,  which  have  been  previously  fresh- 
ened. The  pedicle  is  divided  at  the  end  of  three  or  four  weeks,  and  is 
api>lied  to  the  inner  surface  of  the  flap,  so  as  to  give  a  thicker  and  rounder 
margin  to  the  new  ala  (Treves). 

Total  Riiixoi^j.asty  from  the  Arm. — ItaUnn  Method. — This 
operation  is  nirely  performed  at  the  present  time.  An  exact  imitation 
of  the  nose  and  st»j>tuni  cannot  even  be  approximateil,  and  at  l)est 
a  cicatricially  shrunken  mass  of  skin  is  implanted  in  the  rt»giou  of  the 
nose.  The  excessively  awkward,  and  even  painful,  jxjsiticm  of  tlie  ana 
cannot  be  borne,  and,  siive  in  very  rare  and  exceptional  cases,  the  pro- 
cedure is  practically  abandone<l. 

7}i(/li(ieozz((\s  OjicratUm. — This  consists,  essentially,  in  making  two 
pamllel  incisions  over  the  middle  of  the  biceps  muscle,  and  dissecting 
uj)  the  skin  between  these,  thereby  obtaining  a  flap  of  skin  attacheil  by 
a  j)e<1icle  at  either  end.  Dressings  are  j)acked  lK»neath  this,  and  at  the 
end  of  a  week,  when  granulations  have  formed  ujxm  the  posterior  sur- 
face, the  upper  pedicle  is  sei)arated.  The  flap  is  now  jxinnitted  to 
shrink  still  more,  in  order  to  thicken  and  assume  somewhat  the  sliaiie 
of  a  nose,  when,  at  the  end  of  the  third  week,  it  is  implanteil  into  the 
defect.  The  arm  is  brought  into  jiosition,  and  there  maintained  for  eight 
days,  at  the  end  of  which  time,  vascularization  fnmi  the  facial  skin  lK»ing 
completed,  the  remaining  pedicle  is  separated  and  the  arm  reU»a.stHl. 

Von  (irajy^  M(Kfftir(tfion. — This  is  the  so-call(Kl  German  methtxl. 
It  shortens  the  time  oi'  the  oj)cration,  but  this  is  no  particular  advantage, 
for  the  reason  that  the  most  tr\  ing  part  of  the  ]>roc(Hlnre  to  the  {>atient, 
the  j)osition  of  the  arm,  remains  as  before.  The  modification  consists 
in   making  but  one  pedicle  and  implanting  the  flap  at  once. 

yV/f  French  Mrfhofl. — This  is  ])refei*able  to  the  Italian  niethtKl  or 
that  of  Tagliacozza  :  the  hitter  >h(»uld  be  employed  as  a  last  resort  only. 
The  surgeon  should  l>c  llimiliar  with  both,  however,  in  addition  to  the 
Hindoo  o])enitinn,  nr  that  of  taking  the  flap  from  the  forehead,  for  the 
reason  that  lu])Us  and  >vphili>  may  (h'stroy  the  skin  of  the  forehead.* 

Plastic  Opkuations  ri»nN  thk  Skpti'M. — The  septum  is  rarely 
<lestroyed  by  syphili>  with(»ut  simultaneous  involvement  of  the  ahi.     In 

'  Kvfii  undtT  tlK'>o  cinMnn>«tniuvs  Lanirinbvck  rt'conimends  separating  the  cicatricial 
t^kiu  tissiK'  rind  jHrio^tt'iuii,  Mini  formiiiir  a  tl;»p  thereby.  The  success  of  such  a  procedure 
must  1)0  verv  <lnul»ttV.l  indeiMl. 
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tliosi?  ran?  caused  in  whirli  it  iKromos  tiocpRsurv  in  rstore  the  septimi  ex- 
*'tii5ivi*ly»  one  of  the  folh*\vin<;  [irocodurf's  tuny  tie  ivs<irle<I  to  : 

Tiff  Itttlian  Mrfhrnf, — -This  method  is  0(*t  tVer[iientiy  i'inph>yed  at  the 
|>re^*nt  d»y.  It  eoiiJiist?*  in  ilij^stTtiiig  a  flap  fmiii  tlie  jjahuiir  surface  of 
the  liHUily  instead  of  from  the  arm  ;  the  rest  of  tlie  proeednre  is  siiiular 
ii»  that  employe*!  in  total  rhinophisty  frtmi  the  arm. 

JjU^hifMJc/t'H  Mrthoff, — This  nH.'t!nKl  fonsists  in  rrniovini^  a  portion 
of  the  upper  lip  throughout  its  entire  thiekn<?ss,  anil  reversinjj:  it  in 
plaeing  it  in  [Kjsition  i  tlie  niiKViUs  nieiubraue  S(K>ii  l)eeo!oes  lianleu*'d 
by  expo8ure  to  tlie  air,  so  tis  to  resemble  skin.  It  d(K?8  not  fonii  a  very 
firm  >j«pport  to  replace  the  septum,  and  in  females,  who  eanni>t  ^ro^v 
a  motistiic^ie  to  cover  the  lip  detorniity,  the  inii>rnvcment  is  not  suffii-ient 
tw  cnmipensate  fur  tlje  latter. 

Hnr(tr\  Meihod, — In  aeeoixlance  with  the  |)rineiples  of  Ijinigx-nlieck^s 
ofii'mtinrt  tor  restoring  the  ala  of  one  side  hy  implantation  nf  tht-  skin 
ci>verin{;;  that  of  the  opposite  side,  Iliieter  advist»d  the  forniatit»n  of 
a  s^^ptuiii  from  the  skin  covering  tlie  bridge  of  the  nose*  The  flap  is 
,-<ha(ie(l  in  a  s«unewhat  oblitpie  direction,  whieh  facilitates  its  rotation 
*it«i  |M»sition  frinn  tin*  tip  of  tlie  nose  toward  the  lateral  wall.  Tlie 
Ipper  p»rtir»n  of  the  Hap  may  inrludt'  the  penost*'nmj  a  more  snbstan- 
'al  suppm  resulting.  The  mtatirm  of  the  petliele,  iM-ciirring  at  the 
irry  tip  nf  the  ti<»se,  setmis  to  assist  in  elevating  this  |>ortionj  whieh  is 
i^iuilly  c*onsidenil)ly  sunken  by  the  loss  of  the  septum. 


Syndactylism. 

Bridges  of  tjii^ue  are  94>nvetimes  develofK'd  between  two  fingers,  fomi- 
a  lateral  nni^n  by  means  of  sot\  parts  fir,  more  rarely,  caitilage. 
The  most  cH>mnn»n  form  uneountertxl  is  that  in  whieli  integmnentary 
V^ue  alone  fonns  the  meilium  of  union,  anti  is  knuwn  as  wfhhtft  finr/t^rK 
riu*  defomiity  is  either  congenital  or  acquired.  TIk^  congenital  crises 
tv  ihi4*  ti>  an  arrest  <if  the  process  that  deepens  the  gnwives  between  the 
jlw*rt'h*s  whieh  r<^prrs<»nt  tne  site  of  the  lingers  in  the  rtidiinont  af  the 
md  in  early  f<i*lal  lite.  The  acr|uired  rases  are  tlios<'  of  <'icatririal 
rebbing  e;iusetl  by  burns.     Ile>re  the  welj  is  very  short  ancl  thick. 

The  wch  may  be  partial  <»r  cumplete,  in  the  ibrmer  extending  to  or 
li^rhtly  beyond  tite  inter  phalangeal  joint,  or  tla*  fingers  are  united  tu 
*  )r  tips.  The  flngcrs  may  be  ehiscly  uiiiteil  hy  a  sliort  web,  nr 
r  may  l>e  *^uttieit*ntly  hmir:  to  jR-rmit  of  s<»ine  freedom  of  motion, 
TIm*  loid  of  skin  fiirming  the  web  in  tlie  mt^mlinmons  vari(*ty  has  its 
fixi-*4%  wliieh  is  usually  concave,  towanl  the  free  ends  of  the  fingers,  antl 
[it^x  at  the  interdigital  s[>aee.  A  slight  increjise  in  tlie  interdigital 
m'mI,  not  sultieieut  to  constitute  webbcil  fingers,  is  sometimes  observc<h 
antl  irivet^  the  hand  the  apjx'arancH*  of  having  very  short  fingers, 

T'  r  fingers  are  most  eoniTimnly  united*  particularly  the  ring 

jimd  i  _:ers.     Any  of  them  may  b<'  joints  I,  however,  althougli  it  is 

pry  ran?  t*»  titid  a  thumb  uuiletl  to  tfie  imlex. 
Tr6Atmant. —  Wheiv  the  web  is  such  as  to  closely  unite  the  fingers 
functional   disiihility  h  an    indication   fi>r  ojK'rative  interference. 
'         the  web  is  sufficiently  loose  t<*  jKTinit  of  e<ui*-iden*ble  motion 
^  is  unsightly  and  treatment  i.-^  demanded.     The  methods  of 
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operation  formerly  practised,  such  as  simple  division  of  the  web  by  the 
knife  or  scissors,  were  followed  by  recurrence,  the  cicatricial  tissue  com- 
mencing at  the  ajxjx  of  the  triangle  between  the  separated  fingers  and 
reuniting  the  latter.  Slow  separation  by  the  wire  ^raseur,  Maison- 
neuve's  clamp  (which  resembles  in  its  action  Dupuytren's  enterotome), 
and  Lister's  method  by  the  elastic  ligature  give  equally  unsatisfactory 
results. 

Operation  by  a  Permanent  Opening  at  the  Base  of  the  Web. — ^Rud- 
torffer  formed  a  cicatricial  opening  resembling  the  ear-ring  opening  in  a 
woman's  car.  He  employed  a  lead  button  for  the  purpose  of  maintain- 
ing the  patency  of  the  opening  until  cicatrization  was  completed,  after 
which  the  bridge  of  skin  was  divided  for  the  remainder  of  its  length. 
The  after-treatment  consists  in  keeping  the  fingers  well  apart  by  the 
interix)sition  of  dressing  materials.  A  silver  or  gold  ring  may  be  used 
instead  of  the  lead  button.  One  end  of  the  ring  may  be  sharp  and  the 
other  hollow,  and  the  two  ends  fitted  together  after  introduction. 

Didofn  Operation, — Didot's  oix?ration  consists  in  an  attempt  to  obtain 
palmar  and  dorsal  flaps  of  skin  with  which  to  cover  in  the  wound  sur- 
face of  each  finger  after  separation.  The  separation  is  effected  in  such  a 
manner  as  to  obtain  two  longitudinal  flaps,  which  are  dissected  up  as 
thick  as  j)ossil)le,  the  one  from  the  palmar  and  the  other  from  the  dorsal 
asj)ect  of  tlie  affected  fingers.  An  incision  is  made  along  the  middle 
of  the  palmar  surface  of  one  finger,  and  is  joined  at  each  end  by  short 
transverse  incisions  to  form  a  flap.     A  similar  proceeding  is  carried  out 


Fig.  244. 


Fio.  245. 


Fio.  246. 


Didofs  uiK*ration  for  wcblx.'<l  finpore. 

on  the  buck  of  the  other  finder.  Two  flaps  are  thus  obtained,  and  at 
the  same  time  separation  is  eilected.  Each  flap  is  then  folded  round  to 
cover  in  the  raw  surface  of  the  finger  to  which  it  is  attached,  and  secured 
by  fine  sutures.     (See  Figs.  244,  245,  246.) 

I  have  encountered  two  obstacles  to  success  in  this  plan  of  operation. 
First,  in  membranous  web-fingers  the  substance  of  the  web  is  not  suffi- 
cient to  ]HTmit  of  the  necessiuy  splitting  to  form  the  flaps  >vithout  impair- 
ing the  nourishment  of  the  latter.  Sc^cond,  in  spite  of  the  most  careful 
watching,  commencing  recontraction  at  the  interdigital  cleft  may  lead  to 
recurrence.     Spe<-ial  precaution  is  reciuired,  as  pointed  out  by  Annandale^ 
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Fio.  247. 


to  avoid  interference  with  the  fimctions  of  the  fingers  by  making  the 
flaps  too  brood.  Eneruachraent  upon  the  pahnar  and  dorsal  surfaces  by 
the  incisions  will  lead  to  impairment  in  the  one  of  flexion,  and  in  the 
other  of  extension,  by  cicatricial  formation. 

Dec'ts  Operation. — ^This  operation  may  be  practised  in  cases  where  a 
large  web  exists.  A  fold  of  skin  is  raised  by  the  aid  of  a  mouse-toothed 
forceps  near  the  base  of  the  web  and  dissected  toward  the  commissure. 
The  fingers  are  kept  well  apart,  and  on  cicatrizing  the  tongue  of  skin 
formed  from  the  base  of  the  web  retracts  and  forms  a  new  commissure. 
Xorton^s  Operation  *  (Fig.  247).^ — This  operation  is  carried  out  some- 
what upon  the  lines  of  Dec's,  but  is  an  im- 
Erovement  ui)()n  the  latter.  Small  triangu- 
ir  flaps  are  raised  at  the  clefts  on  the  dorsal 
and  palmar  aspects.  The  webs  are  then 
divided,  all  tissues  being  thoroughly  severed 
up  to  the  l>ases  of  the  flaps,  which  are  then 
carefully  joined  togetlier  at  their  apices  with- 
out tension.  Every  effort  must  be  made  to 
effect  rapid  union.  The  flaps  should  be 
thick  in  order  to  ensure  a  proi)er  blood-sup- 
ply, sufficiently  long  to  prevent  tension  when 
unit4Kl,  and  somewhat  narrow  to  prevent 
bulging.  Any  tissues  l)etween  the  knuckles 
t»hould  be  removed  to  let  the  flaps  come  well 
together.  The  apices  of  the  flaps  in  young 
children  are  very  small,  and  a  fine  needle 
should  l)e  uscil  in  the  suturing.  In  arrang- 
ing the  position  of  the  flajw  care  should  be 
taken  to  ol>serve  the  natural  line  of  the  web. 


Norton's  operation. 


kept  well  ajxirt  during  the  healing  process. 
Aynew^H  Operation. — "  A  V-shaped  pie( 


The  fingers  should  be 


piece  is  cut  from  the  dorsal  sur- 


Fio.  248. 


Fig.  249. 


AtmewV  n|K.'ration,  showing  tlie  flc»h  taken  from 
thf  ilnrMil  surfactr  of  tlu*  web  and  attached  to 
the  iMilniar  Mirface  after  divisiun  of  the  web. 


The  incisions  in  Zi-ller's  operation. 


face   of  the    base   of  the   web,    the   apex   anterior.     Tlie   flap,   wliicli 
*  British  Mudicul  Jourwilj  1801,  vol.  ii.  p  *J31. 
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extends  through  one-half  the  thickness  of  the  band,  is  next  dissected 
back,  and  the  remaining  jx)rtion  of  the  web  slit  longitudinally.  The 
reflected  flap  is  then  dra^vn  through  the  cleft  at  the  base  of  the  finger?, 
its  apex  stitched  to  the  palmar  surface  of  the  wound,  and  its  sides  to  the 
adjoining  sides  of  the  fingers  (Fig.  248),  at  the  same  time  closing  the 
edges  of  the  wound  on  each  side  of  the  fingers,  keeping  a  strip  of  oiled 
silk  between  the  fingers,  and  supiwrting  the  hand  on  a  jmlmar  splint."* 
This  ojKjration  is  almost  identical  with  that  next  to  be  described. 

Zeller^s  Operation, — Two  incisions  are  made  uj)on  the  dorsal  asi)ect 
of  the  web  and  fingers,  extending  from  the  metacarpo-phalangeal  to 
the  first  interphalangeal  joints  (^l  By  Fig.  249).  The  triangular  flap 
thus  obtained  is  dissected  towarcl  its  base,  and  the  remainder  of  the  web 
is  divided  (C  D),  The  fingers  are  now  held  well  apart,  and  the  reflected 
flap  {E)  is  placed  between  the  cleft  and  fixed  by  sutures  to  the  palmar 
surface  of  the  hand.  The  mw  surfaces  {G)  are  kept  well  apart  by 
approi>riate  dressings.  Tlie  union  of  the  surface  of  the  flap  to  that  of 
the  cleft  obviates  the  tendency  to  contraction. 

Fowler^H  Operation. — Finally,  in  cases  in  which  failure  has  resulted 
from  former  oi)erati()ns,  and  considerable  dense  cicatricial  tissue  has  re- 
placed the  original  web,  I  have  succeeded  by  dissecting  up  two  narrow  flaps 
from  the  back  of  the  hand,  and  passing  these  through  a  buttonhole-like 
slit  previously  made  in  the  line  of  the  natural  web  and  well  up  between 
the  heads  of  the  metacarixil  bones  (Figs.  250,  251).  The  flaps  should  be 
placed  with  their  skin  surfaces  facing  each  other.  Each  flap  is  slightly 
rotatetl  upon  itself  in  order  to  pass  through  the  buttonliole,  and  is  made 


Fig.  251. 


Showinj:  site  of  l.uttoii-hnl,*  <m<,  A\  A^,  and        The  tlni>s,  A,  A.  passed  throiufh  the  slits,  and 
lines  of  incision,  /;'.  JP,  U^,  lur  the  fornui-  the  nuv  from  which  the  flajw  were  takeu 

lion  of  the  flaps.  closed  by  a  line  of  sutures,  B. 

Fowler's  niethcul  of  oiferatit)n  for  webbed  fingers. 

sufficiently  long  to  project  a  quarter  of  an  indi  or  more  ujK>n  the  palmar 
surface,  to  allow  for  conti'action.  Xo  sutures  are  required  to  retain 
th(»se  in  position.  The  i>rojecting  ends  upon  the  j)almar  surface  an^ 
transfixed  with  a  needle  or  hare-lij)  pin,  and  aseptic  dressine:s  applicnl. 
After   a  week   the  web    is   divided,  when    it  will    be   found   that   the 

'  Agnew's  Sunjcnjy  vol.  iii.  p.  371. 
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interdigital  cleft  is  occupied  upon  either  side  by  healthy  integumentary 
tissue,  which  effectually  prevents  this  from  becoming  the  starting-point 
for  reunion.  Keeping  the  fingers  separated  by  a  layer  of  oiled  silk,  and 
careful  aseptic  after-treatment  will  ensure  a  good  result.  The  method 
is  equally  applicable  as  a  primary  procedure.  In  case  two  webs  are 
present  to  be  dealt  with,  a  slit  should  be  made  above  the  apex  of  each 
web,  and  one  flap  passed  through  each.  Under  these  circumstances  but 
one  side  of  the  cleft  is  lined  with  skin  tissue,  but  this  is  ordinarily  suffi- 
cient to  prevent  recohtraction. 

When  the  flaps  are  well  attached  tlie  pedicles  are  to  be  divided. 
This  may  usually  be  done  at  the  time  of  division  of  the  web.  The  gap 
from  which  the  flaps  were  taken,  however,  may  be  closed  at  once  or  at 
the  first  stage  of  the  operation. 

Supernumerary  Fingers,  or  Polydactylism. — This  is  not  of 
very  uncommon  occurrence  and  may  be  hereilitary.  Three  forms  are 
usually  obser\'ed  :  (1)  The  supernumerary  digit  is  rudimentary,  may  con- 
tain some  cartilage,  and  is  attached  by  a  pedicle  to  one  of  the  fingers  or  to 
the  head  of  one  of  the  metacarpal  bones ;  (2)  a  fully-formed  digit  may  ar- 
ticulate with  the  articular  extremity  of  one  of  the  phalanges,  or  with  one 
of  their  lateral  surfaces,  or  with  a  metacarpal  l)one ;  (3)  a  complete  digit, 
with  or  without  a  separate  metacarpal  bone,  may  be  joined  to  the  entire 
length  of  a  finger.  If  one  metatarsal  bone  answers  for  both,  the  super- 
numerary digit  articulates  conjointly  with  its  neighbor,  and  one  capsular 
ligament  and  joint-cavity  serves  for  both.  Polydactylism  is  apt  to  occur 
in  both  hands,  and  symmetrically  in  the  feet. 

Treatment. — Supernumerary  fingers  are  best  dealt  with  by  removal. 
There  can  be  no  question  as  to  the  propriety  of  this  in  the  first  t>vo 
varieties ;  in  the  third  surgeons  were  loath  to  oi)erate  because  of  the 
interference  with  the  joint,  and  it  was  therefore  thought  best  to  ampu- 
tate the  extra  digit  distal  to  the  articulation.  The  dangers  of  oi^ening  a 
joint  having  been  reduced  to  n  minimum  by  aseptic*  mciisures,  this  ])lan 
lias  been  (^uite  uniformly  rejected,  because  of  the  unsighly  stump  which 
it  leaves,  and  the  supplemental  finger  (or  toe)  is  removed  entirely. 

Cofir/enifal  Dcfi/'ienciPH. — Numerical  deficiencies,  as  well  as  those  of 
size,  are  here  included.  One  or  more  fingers  may  be  missing,  \nth  or 
without  absence  of  the  corresponding  metacarpal  bones.  Deficiencies  of 
size  are  usually  due  to  an  absence  of  one  or  more  of  the  phalanges  of  a 
finger.  Congenital  amputations  are  also  included  in  this  class.  The 
treatment  consists  in  amj)utation  if  the  inijKM'fectly  developed  finger  be 
nsek^ss  or  in  the  way. 

Conffenital  Ilyperfrophif  of  one  or  more  digits  may  occur.  This  has 
been  descrilK'd  by  H.  Fischer  under  the  mxmo  oi  ^'  (/iant  finger, ^^  The 
increase  in  size  may  be  due  to  an  excessive  deveIoj)ment  of  any  of  the 
tissues  or  only  of  the  subcutaneous  connective  and  fatty  tissues.  Rarely 
a  single  phalanx  is  involved.  Giant  hands  and  feet  are  features  of  the 
disease  known  among  neurologists  as  acromcf/ahj,  or  Mane^n  ffisrasc, 
which  has  been  supposed  by  some  to  dei)end  upon  enlargement  of  the 
pituitar}'  body. 

Treatment. — Treatment  bv  ])ressurc  bandag(»s  is  useless,  as  when  they 
are  removed  the  growth  is  almost  certain  to  reln])se.  Ami)utati(m  may 
l)e  resorteil  to  if  but  a  single  finger  is  uivolved  and  this  is  in  the  way  or 
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unsightly.  If  several  fingers  are  involved  and  the  affection  partakes  of 
the  nature  of  elephantumsy  ligation  of  the  main  artery  of  the  limb  may 
be  tried. 

Bone-grafting. 

The  views  formerly  held  that  pieces  of  bone  which  were  completely 
removed  from  their  surroundings  and  then  replaced  or  implanted  in  a 
distant  part  retaineil  their  vitality,  and  even  underwent  proliferation,  are 
now  known  to  be  erroneous.  The  transplanted  bone  merely  forms  a  scaf- 
folding in  the  substance  of  which,  after  partial  or  complete  decalcification 
has  taken  place,  infiltration  of  bone-forming  cells  takes  place.  A.  Barth 
of  Marburg^  in  a  series  of  experiments  upon  animals  found  tliat  although 
bone  thus  transj)lanted  became  either  encapsulateil  with  fibrous  tissue  or 
healtKl  in  by  osseous  union,  death  of  the  fragment  took  place  invariably. 
The  replacement  of  the  old  bone  by  new  does  not  take  place  by  absorp- 
tion of  the  former  and  subsequent  growth  of  the  latter,  but  a  process  of 
gradual  substitution  of  living  for  dead  bone,  in  which  the  osteoblasts 
penetrate  directly  into  tlie  substance  of  the  bone,  takes  place. 

Replac'KMEXT  of  JioNE  AFTER  TREi>HixiXG. — The  qucstion  of  re- 
placement of  buttons  or  fragments  of  bone  after  trephining  has  been 
settled  in  the  affirmative.  Numerous  observers  have  recorded  their  ex- 
]>eriences,  and  these  have  been,  on  the  whole,  favorable.  The  pieces 
upon  removal  arc  placed  inmiediately  in  an  aseptic  salt  solution  until  the 
stage  of  tlie  operation  is  reached  at  which  they  are  to  be  replaced.  If  the 
wound  is  an  accidental  one,  the  fragments  remove<l  are  more  or  less  cov- 
ereil  with  foreign  matter,  hair,  etc.  These  nuist  be  washed  thoroughly, 
and  further  cleansed,  if  nwessary,  by  scraping  with  a  lx)ne-chisel  or 
scal])el.  They  are  then  disinfected  by  means  of  a  weak  mercuric-chloride 
solution,  and  finally  washed  in  an  aseptic  sidt  solution  before  replacement. 
If  only  a  small  amount  of  bone  has  been  saved,  the  pieces  are  to  be  laid 
upon  an  asej)tic  surface  and  choj>ped  into  small  fragments.  These  are  to 
be  evenly  distributed  over  the  dural  surfiice. 

l>()Ni>iM PLANTATION  IN  Defecth  OF  LoNG  BoxES. — When  a  dcfcct 
in  a  long  bone  whosi'  contiiniity  has  been  destroyed  exists,  the  attempt 
is  sometimes  made  to  supply  this  by  j)ro])erly-shaped  bone-grafts  or 
bone-chij)s  taken  from  a  recent ly-ami>uta ted  limb  or  removed  from 
a  living  animal.  In  ununited  fractures  and  shortening  from  loss  of 
lx)ne-substance  the  ends  of  the  l)ones  are  freshened  preliminarily,  and 
a  proper  sulcus  or  groove  prei)ared  in  the  tissues  between  the  frag- 
ments. 

The  chances  of  success  in  the  latter  class  of  cases  are  small.  The 
causes,  intrinsic  in  tlu*  bone  itself,  which  j)revented  union  of  the  original 
fragments  will  be  almost  certain  to  prevent  union  between  the  implanted 
and  original  bone. 

Slidinc;  Opkkations. — Tliese  consist  of  attempts  to  fill  in  defects 
of  bone  by  either  displacement  of  a  bony  ]>ai't  in  its  entirety — such,  for 
instance,  as  dividing  with  the  chis<*l  a  strij)  of  hanl  palate  with  its 
coverings  parallel  to  the  fissure  in  deft-palate,  and  crowding  this  over 
to  tlie  median  line,  and  there  securing  it  to  a  similar  bony  flap  pre|)ared 

'  Vrrhfuulhiiif/tn  dcr  <huiic.lun  (fV.*t7/.Wi^(/V /7/V  (.7j/rj/r7jV,  April  12,1893;  Centralblait Jiir 
('hinir(jli\  July  lii.*,  \>%\. 
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in  the  same  maimer  from  the  opposite  side— or  a  layer  of  bone  may  be 
separated  and  transplanted  with  its  entire  skin-covering,  as,  for  instance, 
horn  the  frontal  bone  in  forming  a  new  nose  (Konig).  J.  WolflF*  pro- 
posed to  fill  in  bony  defects  by  separating  a  layer  from  the  neighboring 
bone  and  sliding  it  into  the  defect  by  means  of  the  loose  fibrous  con- 
nection between  the  periosteum  and  skin.  Wolff  reports,  among  others, 
three  successful  operations  for  "  saddle  nose "  by  this  method.  Curtis 
employed  a  similar  procedure  successfully  in  a  case  of  defect  of  the 
tibia  following  compound  fracture  and  necrosis.  In  this  case  the 
desired  length  of  bone  to  fill  the  gap  was  obtained  from  the  fibula  in 
several  pieces,  owing  to  its  having  been  previously  fractured.  The 
pieces  were  pushed  through  an  opening  made  between  the  muscles  and 
inserted  in  the  gap  in  the  tibia.*^ 

Elongation  of  the  ligamentum  patellse  has  been  successfully  treated 
by  subcutaneous  transplantatiom  of  the  tubercle  of  the  tibia,  with  the 
attached  tendon,  to  a  point  lower  down  on  the  bone.^  In  old  cases  of 
fracture  of  the  patella,  in  which  shortening  of  the  ligament  prevents 
proper  rei)laeement  of  the  lower  fragment  in  the  oi)eration  of  A\dring, 
the  tul>ercle  may  be  displaced  in  an  up\\'ard  direction  by  a  similar 
method  of  transplantation  (Volkmann). 

Bone-grafting  by  Decalcified  Bone. — This  method,  devised 
by  N.  Senn,  consists  in  the  implantation  of  bone-chips  and  bone-plates, 
previously  decalcified,  in  aseptic  bone-cavities  and  defects  left  by 
trephining. 

Preparation  of  the  Bone. — The  compact  layer  of  the  fresh  tibia  or 
femur  of  the  ox  is  used  for  the  purjx)se.  The  periosteum  and  medullary 
tissue  are  removed,  and  the  bone  is  sawn  into  longitudinal. strips  about 
an  eighth  of  an  inch  thick.  These  strips  are  immersed  in  a  liberal 
ijuantity  of  a  10  to  15  i)er  cent,  solution  of  hydrochloric  acid  in  water, 
which  must  l)e  reueweil  daily  for  from  one  to  two  weeks.  Tliey  are 
then  to  be  washed  thoroughly  in  water  or  a  weak  alkaline  solution, 
imnierseil  for  forty-eight  hours  in  a  1  :  1000  mercuric-chloride  solution, 
and  finally  placed  for  permanent  i)reservatioii  in  a  saturated  solution 
of  iodoform  in  ether.  The  pieces  intended  to  he  used  as  bone-chips 
should  be  cut  into  small  pieces  before  immersing  in  the  sublimate 
solution. 

When  the  bone-grafts  are  to  be  used  the  pieces  selected  for  the  opera- 
tion are  wraj)jKMl  in  aseptic  gauze  and  immersed  in  alcohol  to  dissolve 
out  the  ether  and  iodoform.  They  arc  then  ininuTsed  in  a  1  :  1000 
mercuric-chloride  soluticm,  and  just  before  hein^  placed  in  i>ositioii  they 
are  to  Ix*  carefully  dried  with  iodoform  gauze. 

Prejmratioyi  of  the  Cavity  or  Defect, — The  cavity  or  defect  is  to  be 
thoroughly  cleansed  by  curetting,  and  sterilized  by  rei>eated  flushings 
with  a  1  : 2(XX)  solution  of  mercuric  chloride,*  scoured  by  nutans  of 
aseptic  gauze,  and  finally  dusted  carefully  with  iodoform.  H.  Dreesmann 
of  Bonn  secures  asepsis  by  filling  the  ciivity  with  olive  oil  into  which  is 

*  Deutsche  medizinnl  Zeitunfj^  Berlin,  June  5,  1803. 
"  Am.  Journal  Medical  Sci'encesy  July,  1893,  p.  30. 

»  Walsham,  British  Medical  Journal  Feb.  18,  1893. 

*  Deutsche  medicinische  Wochciuschriftj  May  11,  1893. 
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plunged  tlie  glowing  jwint  of  a  tliermo-cautery,  thus  bringing  the  oil  to 
the  boiling-i>oiut. 

FlUiny  the  Cavity  or  Defect. — The  cavity  or  defect  is  now  to  be 
filled  in  with  the  bone-chips  or  plates.  In  case  an  irreguhirly-shai)ed 
cavity  is  to  be  filled,  the  bone-chips  are  packed  in  careiully  until  the 
gap  is  filled.  A  capillary  drain  is  placed  at  the  most  dependent  pointy 
and  the  periosteum  and  soft  parts  are  united  with  buried  animal  sutures. 
If  a  defect  of  the  soft  parts  is  present,  an  iodoform-gauze  compress  is 
placed  over  the  defect  to  hold  the  bone-chij)s  in  position. 

In  cases  of  o])enings  or  giips  in  the  skull,  these  are  to  be  fiUeil  with 
plates  cut  from  decalcified  bone  to  fit.  These  should  be  i>erforated  to 
facilitate  drainage. 

The  sni)eri()rity  of  the  method  of  bone-grafting  by  means  of  deealci- 
fie<l  bone  over  that  of  completely  detached  bone  has  been  attested  by 
instances  in  which  cavities  have  been  treated  by  the  simultaneous  implan- 
tation of  decalcified  bone  and  fresh  fnigments  of  bone  from  the  patient's 
own  body.  Not  only  liave  the  former  been  found  to  be  superior  for 
this  i)urpose,  but  the  latter,  it  is  believed,  actually  hinder  the  healing 
process.^ 

'  A.  G.  Miller,  Luncet,  Sept.  20,  1890. 


MILITARY  SURGERY  AND  THE  CARE  OF 
THE  WOUNDED  ON  THE  BATTLEFIELD. 

By  Lt.-Col.  W.  H.  FORWOOD, 

Deputy  Subgeon-Oeneral  U.  S.  Army. 


L  New  Conditions  arising  fbom  the  Introduction  op  Aseptic 

SURQERY  AND  MoDERN  FiREARMS. 

Since  the  clo5?e  of  the  last  great  war  among  civilized  nations  a  change 
has  tiiken  place,  no  less  radical  and  complete  m  surgical  methods  tlian  in 
the  character  and  efficiency  of  military  weapons.  The  old  treatment  of 
wounds  and  the  technicpie  of  operations  have  been  revolutionized  by 
the  discover)'  and  general  application  of  antiseptic  principles,  while  in 
the  mean  time  the  old  lead  small-arm  bullet,  w^hich  has  made  the  vast 
majority  of  the  gunshot  wounds  in  all  modern  wars,  and  with  the  effects 
of  whicli  militar)'  surgeons  are  so  familiar,  lias  been  replaced  by  another 
totallv  different  missile  of  great  but  still  uncertain  cajmbilities.  The 
gram!  results  which  have  been  acliieved  through  recent  improvement  in 
genenil  surgery  are  well  known.  What  effect  the  introduction  of  the 
new  wea]K)ns  will  have  ujwn  the  character  of  gunshot  injuries  and  on 
the  care  and  limidling  of  the  wounded  is  not  yet  fully  determined.  The 
ex|K»rience  and  the  literature  accumulated  during  former  wars  are  based 
almost  wholly  ujwn  the  results  of  the  old  surgery  with  the  old  weapons 
now  obsolete*. 

The  eff«x»ts  of  the  new  infantry  rifle  ])rojectile  on  animate  and  inani- 
miite  objects  have  recently  been  the  subject  of  most  elaborate  study 
by  surgeons  in  this  country  and  abroad.  Experiments  on  the  cadaver 
show  the  mechanicjd  action  of  the  new  projectile  on  dead  and  more 
or  l«»ss  deterit>nited  animal  structures,  as  well  as  the  effect  of  these 
structuns  on  the  stability  of  the  bullet ;  but  there  are  many  imiK)rt- 
ant  questions  of  the  utmost  interest  to  the  military  sur<i:eon  upon  which 
tliey  can  give  no  evid(»nce.  The  tearing  and  mangling  produced  upon 
decaytnl  nnis<*les  and  putrid  viscera  c»an  hardly  be  the  same  as  upon 
thos<*  orgiuis  in  the  living  state.  The  flaccid  and  inelastic  condition  of 
dead  skin  nuist  certainly  have  an  influence  on  the  size  and  apjK'arance 
of  wound-ojH»nings.  Exix»riments  on  the  cadaver  furnish  no  evidence 
as  to  the  i)en»entage  of  mortality,  imnKnliate  or  remote,  in  any  class  of 
injuries,  nor  as  to  those  important  factors  in  gunshot  wounds,  sh<x*k  and 
heniorrlmge,  nor  of  the  results  of  treatment,  the  occurrence  of  suppura- 
tion or  of  s<j)ti«emia. 

It  is  eviclent  from  present  indications  that  the  small-calibre  bullet, 
which  must  eventually  be  adopted  among  all  nations,  will  be  one 
whirh  is  pnictically  indeformable  agjiinst  animal  structures  and  almost 
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identical  in  ballistic  qualities — alike  in  form,  weight,  calibre,  and 
velocity,  and  alike  for  the  rifle,  the  carbine,  and  the  machine-gun. 
The  factors  which  enter  into  the  causation  of  gunshot  wounds  from 
these  missiles  will  thus  be  so  constant  and  uniform  as  to  product* 
far  more  constant  and  uniform  results  than  have  been  observed  with 
the  old  defornung  lead  l)ullet.  The  difference  between  these  two,  as 
stated  by  Delornie  and  Chavasse,  lies  mainly  in  the  greater  force  of 
penetration,  greater  stability,  and  smaller  diameter  of  the  former.  There 
can  be  no  doubt  that  the  new  bullet  will  exert  a  more  definite  effect  on 
the  tissues  than  did  the  old,  whether  more  fatal  in  the  long  run  or  less. 
There  will  be  fewer  doubtful  cases.  The  great  difficulty  in  determining 
the  prognosis  of  gunshot  wounds  made  by  the  old  bullet  was  the  uncer- 
tainty as  to  what  complications  might  exist.  Even  when  the  wounds  of 
entrance  and  exit  were  clearly  marked,  there  could  be  no  assurance  that 
a  part  of  the  lead,  or  pieces  of  the  clothing  or  other  foreign  matter  were 
not  left  concealed  in  the  tissues.  That  the  small-calibre  bullet  rarely 
remains  in  the  body  when  fired  from  any  distance  within  the  effective 
range  of  the  rifle,  that  it  rarely  deforms  even  on  impact  against  resist- 
ing l)one,  and  rarely  carries  clothing  or  infectious  material  into  the 
wound,  are  new  features  of  the  greatest  importance  to  the  surgeon  and 
the  patient. 

As  the  modern  rifle  projectile  has  a  greater  velocity,  a  flatter  trajec- 
tory, and  consequently  a  wider  range  within  the  ordinary  height  of  a 
soldier  than  the  old,  and  as  it  is  capable  of  jjcnetrating  the  human  body, 
or  even  five  bodies  in  a  direct  line,  without  regartl  to  the  structures 
intervening,  as  shown  in  the  exj)eriment*i  of  Bnms  and  others,  and  as 
a  greater  number  of  the  small  cartridges  can  be  carried  in  the  belt 
and  fired  with  greater  accuracy  and  rapidity  than  formerly,  it  may  l)e 
assumed  that  tlu^re  will  be  a  greater  number  of  men  wounded  on  the 
l>attle-field  within  a  given  time  in  future  wars  than  have  been  in  the 
l)ast.  Tactical  changes  must  be  made  to  meet  the  new  cimditions. 
Lines  of  battle  will  no  doubt  be  greatly  extended,  distances  on  the  field 
will  be  vastly  increased,  and  the  woundwl  will  in  consequence  become 
widely  scattered.  Engagements  will  open  at  longer  ranges,  and,  with 
the  use  of  relatively  smokeless  powders,  they  will  proceed  with  ereater 
accuracy  of  aim  and  more  destructive  effect.  Battles  will  be  sliorter, 
sharjK'r,  and  more  decisive,  and  champaigns  with  all  their  disastrous  con- 
seciuences  of  sickness  from  camp  and  epidemic  diseases  will  be  less 
prolonged. 

The  ratio  of  killed  to  wounded  a])i)ears  likely  with  the  new  weapons 
to  l)e  increased.  The  long,  clean  cut,  non-cM)ntused  tracks  of  the  small- 
calibre  bullet  favor  internal  hemorrhage,  one  chief  cause  of  mortalit}* 
in  the  field.  But,  on  the  other  hand,  for  those  who  sur\'ive  the  imme- 
diate eflx-'cts  of  their  injuries  these  wounds,  with  their  small  valve-like 
oi>enings  that  readily  close,  are  also  favorable  to  healing,  and  thus  the 
ratio  of  recoveries  to  the  number  of  woundcKl  will  likcMise  be  increased, 
while  the  jiercentage  of  secondary  mortality  and  the  number  of  i)er- 
manently  crippled  will  be  reduced,  both  tlirough  the  more  favorable 
chanicter  of  injuries  by  the  new  projectile  and  through  the  new  aseptic 
methods  in  surgery. 

Much  stress  has  been  laid  uj)on  the  effect  which  the  long  range  of 
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modem  firearms  is  expected  to  have  upon  the  facilities  for  removing  the 
wounded  from  the  field.  Professor  von  Bardeleben  has  recently  said, 
in  substance  :  "  The  first  and  most  difficult  task  will  be  to  remove 
without  delay  the  enormous  number  of  wounded  out  of  the  fire-line. 
Who  will  be  able  to  tell  beforehand  where  bandaging-places  will  be  out 
of  reach  of  the  enemy's  fire?  Some  urge  an  increase  of  sick-bearers 
and  wagons,  but  this  also  increases  the  number  liable  to  be  wounded, 
and  in  order  to  effect  an  uncertain  saving  of  one  human  life  ex|X)ses  the 
lives  of  a  number  of  other  men  to  danger."  Battles  are  rarely  fought 
on  level,  unobstructed  plains;  distances  therefore  between  the  line  of  bat- 
tle and  the  dressing  stations  or  field  hospitals  are  not  measured  in  yards  ; 
they  are  determineil  by  the  physical  and  topographical  features,  natural 
and  artificial,  of  the  region  in  rear  of  the  battle-field.  These  may  some- 
times be  very  favorable,  or  they  may  be  in  the  highest  degree  unfavor- 
able, to  the  care  and  removal  of  the  wounded.  Ambulance  wagons  can 
only  be  brought  to  the  front  under  cover  of  some  natural  object  which 
may  offer  protection  against  artillery  and  infantry  fire ;  otherwise  the 
injured,  unable  to  walk,  must  remain  in  sheltered  places  until  oppor- 
tunity offers  for  their  removal.  It  will  be  quite  im|)ossible  with  any 
reasonable  number  of  bearers  to  carry  the  usual  proportion  of  seriously 
wounded  from  the  field  on  litters  to  a  point  beyond  the  reach  of  modem 
artillery  field  or  siege  rifles,  since  these  weapons  are  capable,  with  the 
new  powders,  of  exploding  shells  with  considerable  accuracy  against 
visible  objects  at  a  distance  of  from  three  to  five  miles.  This  seems  to 
indicate  the  necessity  for  plenty  of  surgeons  and  attendants  at  the 
various  collecting  stations  or  nearest  places  of  safety  where  the  wounded 
may  be  held  and  cared  for  during  the  prevalence  of  the  "  traumatic  epi- 
demic "  of  battle,  and  perhaps  for  some  time  after.  It  has  been  sug- 
gested by  eminent  authority  that  under  the  new  conditions,  plans  for 
the  immediate  removal  of  the  wounded  from  the  field  should  be  given 
up  and  efforts  made  to  provide  tem])()rary  hospital  accommodation  fixr 
them  in  such  places  as  may  be  j)nictical)le  near  at  hand. 

n.  Field  Organization. 

A  well-organized  system  for  rendering  prompt  aid  to  tlie  wounded  on 
the  field  now  forms  j>art  of  the  military  establishment  of  every  civilized 
nation.  Thest^  systems  are  i(h'ntieal  in  principh*  mid  differ  only  in  mat- 
ters of  minor  detail.  The  original  prototyp(»  of  all  is  to  he  found  in  the 
"ambulance  volante"  of  Banm  Larrey,  which  Napoleon  siiid  was  "the 
happiest  conception  of  the  age/'  and  in  the  braneardiers  of  Baron 
Percy. 

The  organization  maintained  in  time  of  peace  is  so  constructed  as  to 
W  capable  of  expansion  and  readjustment  to  me(»t  the  necessities  of  war. 
The  medical  officers,  who  have  been  stationed  at  the  barracks  and  hos- 
pitals or  elsewhere,  are,  on  mobiliziition  of  the  army,  assigned  to  the  dif- 
ferent administrative  and  executive  duties  with  the  corps,  divisions,  and 
regiments,  or  to  the  division  lios]>itals  and  ambulance  companies,  for  the 
campaign.  The  hospital  corps,  which  has  been  thoroughly  instructed 
and  drilled  in  the  use  of  the  litters  and  ambulances,  in  the  handling  of 
the  wounded,  and  in  the  care  and  feeding  and  nursing  of  the  sick,  is  now 
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organized  into  two  separate  and  distinct  detachments — one  for  duty  witt 
the  field  hospitals  and  the  other  to  man  the  ambulances  and  litters  for  th^ 
collection  and  removal  of  the  wounded  from  the  field. 

United  States  Army. — The  materials  for  a  very  comprehensive  and 
efficient  field  service  arc  at  hand  in  the  United  States  army,  and  the     -= 
general  plan  of  the  work  is  outlined,  but  many  of  the  practical  details  are — ^ 

left  to  be  arranged  when  the  necessity  shall  arise.     Tne  regulations  pro-  

vide  that  in  time  of  war  "  the  privates  of  the  corps  to  perform  the  duties^^B 

of  litter-bearers,  service  with  the  ambulances,  and  at  dressing  and  ambu 

lance  stations  should  number  at  least  2  per  cent,  of  the  aggregate  strength  .^ 
of  the  command,"  and  that  ''  to  everj'  ten  privates  there  should  be  an  _^ 
acting  hospital  steward,  and  to  every  thirty  privates  a  hospital  steward."  "^ 
As  an  auxiliary  to  this  corps  it  is  further  provided  that  "  there  shall  be  -^s 

in   each  company  four   ])rivates   designated   for   instruction   as   litter 

bearers."     They  retain  their  status  as  combatants,  being  selected  merely    — 
to  "  give  first  aid  to  the  wounded  or  to  carr}-  them  to  the  rear  until 
relieved  by  the  members  of  the  hospital  corps,"  after  which  they  resume  — 
their  arms  and  their  places  with  tlie  troops.     The  ambulance  mid  hos — 
pital  services  of  each  corps  are  under  the  super\  ision  of  its  medical 
director.     Tlie  wounded  are  to  receive  attention — first,  on  the  line  of 
battle ;   second,  at  the  first-dressing  places ;   third,  at   the  ambulance- 
stations  ;  and  fourth,  at  the  divisicm  hospitals.     The  first-dressing  places 
are  to  be  established  at  the  nearest  point  to  the  combatants  where  the 
wounded  and  those  caring  for  them  may  not  be  unnc»cessarily  exposed  U> 


/si  Di I  is  ion 


\JBng\2Brfg\3Briv\ 


VV  V 


>p^. 


y^/' 


\^^rji,7 


Fig.  252. 


Line  of  7?a//Z<'.— Regimental  sur- 
geons— orderlies— dressing  eases— 
<!onii>any  bearers— tiret-aid  pack- 
agfs— stretchers. 


Fir  At  -  Dro^^ing  phifff^.  —  Ambu- 
lance surgeons  —  juiek  animals 
with  light  panniers— surgical  tents 
— stewanls.  cooks  and  litter- 
bearers  of  the  hospital  eorpe. 


A inhuUt n re  Stntiont*. — Su rgeona — 
hosiiiial  corps  men— ambulances — 
niciiici nc  w ag« >ns  —  tents  —  oin'ra- 
ting  tabic— light  cooking  appa- 
ratus. 


I>iri>iiou  Fidd  IFoiipifah  in  three 
sections— one  for  each  brigade. — 
Ilos]»ital  surgetms  —  stewards, 
cooks  and  nurses— army  wagons. 
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.Schematic  diai^^ram  showing  theoretical  arrangement  of  the  several  lines  of  medical  aid  on  the  field. 

fire.  Anihulance  stations  will  ho  established  at  some  place  of  securit)' 
in  rear  or  in  some  convenient  building  near  the  field.  The  division  hos- 
pital will  be  located  by  the  medical  director  after  consultation  with  the 
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oommanding  gciieml*  Two-horwe  ambulance  wagons,  "equipped  with 
such  number  of  ^trctcbers  mid  tjtiier  iipplinu(*es  as  may  Ik*  prc^st-ribed  by 
the  surgeun-genenil,'*  are  pruvicle<l  on  tlie  bnsis  of  tliree  to  each  infantry 
regiment  of  iive  hundred  Jin'n  or  more,  two  to  each  eavalry  n^ginu»ut  of 
like  strength,  and  one  to  eaeli  battery  of  artillery  ;  two  such  anduilances 
to  the  he^idqiiarters  uf  each  corps,  and  tn  each  division  train  of  ambn- 
knees  two  army  wapms.  Corjis  arnbidamn*  medicine  wapins  are  contem- 
plated, but  tlicir  nmulMT,  CHntcnts,  and  distrilmtion  arc  left  fnr  future 
deternn nation.  The  aml)iil:nirc  \va]L!,Tni^:  of  t!ic  cuqis  arc  *n*ganizcd  by 
autliority  of  the  mc<lical  direettir  into  tniins  for  tl»c  diifcrcnt  divisioug 
and  brigades,  and  a  suitable  nuniber  of  oiiiccrj^  of  the  line  ai'e  to  be 
detailed  tu  take  chnrge  and  handle  tlicm  on  the  field  a^  may  be  iTquired 
by  the  medical  otheer^  in  the  collection  and  remtjval  of  the  wouutlcHb 
The  privates  of  the  hospital  corps  in  the  field  in  time  of  war  will  be 
organized  into  a  conqiany  fi^r  en(*h  brigade,  with  tlieir  hospital  stewards 
tind  acting  hospital  stewards,  un<lcr  the  connnaod  of  a  mctlical  othcer. 
They  camp  near  the  division,  brig-adc,  or  WM  hospital  with  the  £imbu- 
lauce  train,  to  Ije  in  reailiness  for  service  when  necilcMl. 

English  Army. — As  at  i>rescnt  laid  down  in  I*ritish  regulations,  an 
army  corps  numbering  'j7,4^]1  of  tdl  nmks  has  with  it  \i\h  medical  offi- 
cers all  told,  and  7f»8  min-cf*mmissioued  oiticcrsaud  men  of  the  ''medical 
staff  corps.*'  With  a  fighting  strength  of  :35,<MX)  men  tliis  gives  1  medi- 
cal officer  to  13^33  combatants,  Tliere  is  one  bearer  company  and  one 
field  hospitid  to  each  of  the  six  brigtides. 

A  bffit'cr  companif  has  8  nuMlieal  officers  and  64  non-commiasioned 
officers  and  private;^  of  the  mcilical  stidf  cor|is,  1  officer  and  Ziy  enlisted 
men  of  the  **ttnny  service  corps/*  with  10  two-liorsc  ambulances,  2  carts, 
and  2  wagcms, 

Thiijidtl  hoHpifttl^  have  KM)  beds  each,  with  4  niwUad  officei*s  and  the 
usual  |X*rsimnel  and  tmnsport. 

In  netion  the  bearer  companies  are  forme*!  into  two  .sections,  nnth'r  1 
medical  officer,  of  1  sergeant  and  1(>  privates  each;  5  cori>onds  and  3 
privates,  in  addition  t<i  the  drivers,  serve  with  the  ambulances  ;  1  sergeant 
is  placed  at  t*ach  brigade  **  collecting  station,"  and  2  medical  officers,  4 
Don^eom missioned  oiKcerSy  1  bugler,  and  tl  privates,  inclutling  a  cook 
and  a  tent  for  surgical  operations,  at  each  ^Stressing  station/*  The 
arabuhinee  wagons  are  likewise  dividetl  into  two  si^etions,  one  of  which 
plies  lK*tween  the  collecting  and  the  ilressing  statituis,  am!  the  other 
between  the  latter  and  the  field  hospitals,  Each  battalion  of  infantry 
and  regiment  of  cavalry  is  ])rovided  with  a  medicine  cart,  which  carries 
to  the  field  the  stretchers  for  the  c^unpany  Ijcarcrs.  A  corjioral  orderly 
remains  with  each  cart  ami  the  two  panniers  and  circtdar  surgical  tent, 
while  the  private  orderly  takes  from  the  ctirt  his  fie!<l  conii»anion  and 
*^urgit:al  luivers;vck  with  the  two  water-ljoitles,  and  at  the  siime  time  the 
cr>nij>any  lx»arers  fall  out,  place  their  kits  on  the  cart,  take  the  stretchers^ 
tind  r€»jK)rt  to  tlie  Ijattalion  or  regiuieutal  surgeon. 

European  Armies* — The  siinitaiy  orpmizations  of  European  armiei* 
Hue  all  constructed  on  the  siime  princijiles  and  are  very  similar.  A 
Oermau  army  corps  of  twenty-four  battalions  of  infiuitry  IHIKI  strong 
has  three  **sjuiitary  detachments  *^  and  two  in  reserve,  with  1  cajitain  and 
2  iieutenaut^  uf  the  line,  7  medical  officers,  3  petty  officers,  159  stretehcr- 
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bearers,  48  non-commissioned  officers  and  privates  of  the  "sanitary 
corps,"  and  31  "  train-men  "  to  each  ;  also  8  ambulance,  2  medicine,  and 
2  baggage  wagons,  all  two-horse,  and  56  stretchers  on  the  ambulance 
wagons.  There  are  1 2  field  hospitals  to  a  corps  and  6  in  reserve,  of  200 
beds  each,  with  1  surgeon  in  chief,  1  staff  surgeon  and  3  assistants,  and 
21  attendants.  Two  medical  officers  are  sup})osed  to  be  with  each  bat- 
talion of  infantry  and  regiment  of  calvary,  and  one  with  eadi  battery  in 
the  field.  Tlie  orderly  knapsiicks  are  brought  to  the  front  on  the  phar- 
macy wagons,  and  are  carried  on  the  field,  with  infantry  and  cavalry 
alike  dismounted.  In  the  Danish,  Belgian,  and  Russians  armies  order- 
lies carry  the  medical  knapsacks  also  on  the  march. 

In  the  Austro-Hungarian  army  each  infantry  division  of  18,000  men 
has  a  "  sanitary  detaclimeiit ''  of  2  line  officers  and  95  men  combatants 
organized  to  form  two  first-aid  stations,  one  dressing  station,  one  "  am- 
bulance "  and  one  ^'  sanitary  material  reserve,''  also  supplemented  by  a 
sanitary  column  of  the  German  order  of  Knights.  The  "ambulance" 
has  3  surgeons  permanently  attached ;  the  other  dressing-places  are 
supplied  during  battle  by  the  regimental  surgeons.  Field  hospitals  are 
organized  one*  for  every  division  of  infantry,  but  they  art*  not  attached 
to  the  divisions.  They  remain  independent,  to  be  assigned  wherever  re- 
quired. Every  non-eommissioned  officer  and  soldier  carries  a  small  dress- 
ing package  covered  with  sheet  metal,  containing  2  pieces  sublimate  gauze, 
2  ])ieces  oiled  silk,  10  grammes  cotton,  2  safety-pins,  and  a  triangular 
handkerchief  or  4  metres  of  bandage.  Each  stretcher-bearer  carries  a 
leather  pouch  on  his  waist-belt  contiiining  10  dressing  packets,  1  tourni- 
quet, some  cotton,  a  small  cup,  2  triangular  bandages,  5  safety-pins,  and 
a  ])oeket-knif(» ;  also  2  water-bottles.  The  "bandage-bearers"  carry  in 
action  medical  or  surgical  knaj)sacks  brought  to  the  field  in  the  wagons, 
containing  medicines,  (h'essings,  and  surgical  instnnnents.  Each  surgeon 
with  the  troops  carries  a  leather  pouch  with  two  jwckets  containing  some 
medicines  and  a  small  case  of  instnunents. 

The  details  of  sanitary  orgiuiization  in  Euroi>ean  armies  are  import- 
ant as  examples  for  comparison  and  study,  because  they  have  in  verj* 
recent  years  un(l(»rgone  thorough  revision  and  improvement,  the  result 
of  experience  in  war  and  to  meet  the  new  conditions  presenteil  by  the 
introduction  of  modern  firearms.  Germany  has  been  the  leading  iwwer 
in  th(»se  advancements,  and  other  nations  have  closely  watched  and 
copied  her  methods,  l)y  which  the  various  systems  formerly  in  vogue 
have  become  more  uniform  in  construction  and  more  practically  useful 
in  operation. 

m.  Preparations  for  the  Field. 

The  principal  things  to  be  considered  hi  preparing  for  the  field  in 
time  of  peace  are  the  training  of  the  hospital-corps  men  and  the  company 
bearers;  the  selection  and  arranging  of  the  most  suitable  instruments, 
medicines,  and  dressings  in  convenient  form  fi)r  use  at  the  different 
])oints  along  the  lines  of  medical  aid  ;  the  prcpanition  of  tents,  bedding, 
cooking  utensils,  furniture,  and  appliances  fi)r  the  field  hospitals;  and 
the  organization  oi'  ellicient  means  of  trans])ortati()n.  All  these  imjwrt- 
ant  matti^rs  have  receiveil  close*  attention  of  late  years  from  the  medical 
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cJepartmC'nt^  of  forri^n  amiios  but,  although  ^roat  advancement  towanl 
j)tTrt-H"tinn  lui?4  Inxni  nuuU*,  there  i.s  .still  rnuui  for  iiuprovfiueiit  in  uumy 
j>nu*ti*i»l   [wiinti?. 

The  /iw/>/V/f/ fv>/'y/j<,  ov|K'mlly  the  iiiniv  intt'llitr^*nt  nKiiil>er.s — strwanls 
ami  acting  h«»^pltal  stewards — should  receivt%  anu^ng  other  things,  very 
a^areful  and  thorfMigh  itLsiriietion  in  the  printn|iles  of  antiseptie  siirgiesil 
methoils  and  they  ^liould  he  so  trained  a.s  to  make  thein  rrlial>le  assist- 
nnUs  in  time  of  o]ienMion8.  In  military  surgiral  pna-tire  on  the*  field, 
whether  at  the  dressing  statitms  or  at  the  hospitals,  it  will  rarely  liap|M?n 
that  more  than  r>ne  or  two  niedit^al  olKeersare  availalile  for  raeh  optrating 
tiilihs  and  tliey  wil!  iiave  to  tk»jH*nd  ujmhi  ttie  liospilal-(*orps  nii-ii  for  the 
m<>!ct  er^ential  and  imjH^rtant  assistance  in  many  trying  I'mt^i'geneies.  Tlie 
members  of  thi^  eorp?*  will  not  all  he  found  to  piss^^'s.s  a  like  aptitude  for 
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PHT«iii  hfM|)tCAt  c'lrpi.  r,  H.  Army,  field  cquif»- 


Private,  hoApJUl  *-*»r|«R.  T.S,  Aimf ,  field  cqultv 
mcut  ifwwr  rlcw). 


[  «m!h  M?r\'ire,  hut  iiu'h  one,  while  being  instrut  ted  in  the  general  duties 
[[Mrrtaining  to  all,  r^hontd  n*<vive  some  special  training  in  the  jK^rformance 
\%%t  ibii^  fnneti(»ns  for  wliich  he  is  by  nature  be>t  arlapted.     8omc  will 
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make  hotter  cooks  than  otliorn,  mme  better  nurses ;  some  can  assist  at 
niH'mtinn.<»  and  others  may  only  he  suitalile  for  litter-bearers  or  arabu- 
lain  e-tl rivers,  Tliere  is  reason  in  believe  that  in  the  va.st  amount  of 
hilua-  and  pains  devoted  tt>  perfceting  these  men  in  the  litter  drill  the 
giH'at  ailvantages  tn  be  deri\  ttl  t'nun  speeial  training  in  otlier  branebes 
have  been  uvrrlnnkeib  Lttter^*arr}'ing  i^^  not  the  only  funetion,  nor  the 
most  ditheult  <aie,  whirh  tlie  hnsj>ital  eorpswill  be  ealleil  upon  to  exercise 
hi  the  tiehb  It  will  be  eqnally  important  to  have  a  few  men  wlio  |>os8eas 
some  iUgree  c>f  >kill  in  tlie  iirepanitiua  of  <liet  for  thi'  sirk,  in  tlie  dressing 
of  wminds  and  the  nnrsing  of  patients  in  the  waixls,  and  in  the  handling 
of  instrnments  and  dressings  in  the  oj>eni ting- rooms. 

Tla^  i^uiiqiitiuj  lican'rH  perform  their  duties  on  the  tit-hl  under  the  ordere 
of  their  own  oitieers,  and  they  should  therefore  be  drilled  and  tniine<l  by 
their  own  (jffieers.  In  order  to  ensure  tlie  jvresenee  at  all  times  of  four 
trained  men  to  art  as  bearers  anil  t*)  he  alih^  to  lill  vacancies  in  case  of 
aeeidents,  the  instrnetions  shtudd  not  be  ronlined  to  any  partieuhir  set  of 
fonrs,  hut  should  lie  given  alike  ttJ  the  entire  eompany.  The  taeties  a8 
[)nblished  for  the  bearer  drill  require  uo  expert  medical  or  supgical 
knowledge  for  their  fnll  comprehension,  and  the  services  of  a  meaical 
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oliicer  at  these  exere^is<'s  are  therefc^re  not  necessary.     No  luiitruetions 
beyon<l  those  in  l>eurer  drill  and  in  the  various  irapn>visiil  memis  and 
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methods  of  transporting  injured  persons  by  hand  will  be  required,  as  the 
company  bearers  have  no  concern  with  the  dressing  of  wounds.  Under 
present  arrangements  in  modem  armies  stretchers  intended  for  the  use 
of  company  bearers  are  carried  on  the  ambulance  or  medical  wagons, 
which  with  large  bodies  of  troops  rarely  reach  the  front  in  time  to  be  of 
service  during  the  early  part  of  an  engagement.  Ordinarily,  the  company 
bearers  will  have  to  do  most  of  their  work  as  best  they  can  without  the 
aid  of  the  r^ulation  litter.  Instruction,  therefore,  in  other  methods  of 
carrying  the  wounded  and  in  the  construction  of  improvised  appliances 
for  this  purpose  will  be  of  especial  ser\'ice  to  them,  and  it  is,  in  fact,  an 
essential  part  of  their  training.  In  the  German  army,  in  addition  to  the 
drill  of  the  sanitary  corps,  a  modified  drill  with  elementary  instructions 
in  a  few  important  methods  of  rendering  first  aid  are  given  to  all  soldiera 
of  a  garrison.  In  the  Swiss  army  the  formation  of  fours  as  a  unit  for 
the  Iiandling  of  wounded  on  the  field  with  the  stretcher  has  been  aban- 
doned as  unsatisfactory  and  impracticable,  and  the  method  of  two  bearers 
acting  together  has  been  substituted  in  its  stead. 

Material  Rfx^uired. — The  important  question  as  to  what  medical 
and  surgical  supplies  will  be  most  needed  for  the  field  must  be  deter- 
mined from  past  experience  and  present  knowledge  after  a  careful  study 
of  all  available  facts  bearing  upon  the  character  and  relative  frequency 
of  the  diseases  and  injuries  to  be  treated.     The  accompanying  Table  I., 

Table  I. 


There  were  — 

Killed  on  the  field 

Slightly  wounded 

Severely  wounded 

Total      

Remained  with  the  troops  after 
being  wounded 


Officers. 


597 
1,881 
_l,:Jo3_ 

3,831 


688 


Men. 


7,138 
28,498 
21,701 


57,337 


5,971: 


Total. 


7,735 
30,379 
23.054 


61,168 


6,660 


Per  cent. 


12.6 
49.6 
37^ 

99.9 


10.9 


extracted  from  Fischer's  statistics  of  the  killed  and  wounded  in  the 
Prussian  army  1870-71,  gives  the  ^ross  results  of  01,168  eases  of  shot 
injuries,  from  which  it  appears  that  in  every  100  men  hit,  12  were 
killeil,  49  slightly  and  37  severely  Avoundcd,  and  that  10  per  cent,  of 


Table  IL 


Severely  wounded. 


Head  and  face    .    . 

Throat 

Chest 

Rick 

A  Women    .    .    .    . 

Side 

Upper  extremities 
Lower  " 


Total 


Number. 


23,054 


Per  cent. 


2,569 

11.14 

514 

2.23 

2,254 

9.77 

793 

3.44 

1,890 

8.20 

988 

4.28 

5,628 

24.41 

8,418 

36.52 

99.9 


the  wounded  remained  with  the  eommand  for  treatment.     The  23,054 
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severe  wounds  were  distributed  over  diflTerent  parts  of  the  body,  as  &ho\ni 
iu  Table  II.     Turning  to  the  records  of  the  War  of  the  Rebellion,  in 

Table  III. 


245,790  shot  wounds,  War  of  the  Rebellion. 


Penetrating  wounds  of  the  cheM    .    . 

"  "  '*     uMonien 

Primary  lesions  to  blood-vessels     .    . 

**        hemorrhage 

Fractures  of  hip-joint 

"         of  long  bones,  thigh    .    .    . 

"         of  the  knee-joint     .    . 

"         of  long  bones  of  the  leg    . 

"        of  ankle-joint 

"        of  shoulder-joint     .    .    .    . 

"         of  long  bones,  arm  .    .    .    . 

"         of  elbow-joint 

**         of  long  bones,  fon^arm    .    . 

"         of  wrist-joint 


Per  cent. 


245,790  shot  wounds  the  sjwcial  injuries  shown  in  Table  III.  were  noted. 
These  statistics  arc  based  on  a  hirgc  number  of  cases,  and  are  therefore 
reliable. 

Allowing  for  some  difference  in  results  to  be  obtained  under  the  new 
conditions  with  the  new  armament,  it  is  thus  shown  what  percentage  of 
men  will  be  killed  in  battle,  what  proportion  w-ill  be  slightly  or  severely 
wounded,  and  the  exact  seat  and  character  of  all  the  graver  injuries. 
Add  to  this  about  1  ])er  cent,  for  the  usual  accidents  and  from  3  to  6 
p(»r  cent,  for  sickness,  and  there  is  all  the  information  necessary  under 
ordinary  circumstances  to  guide  in  the  selection  of  medicines,  instru- 
ments, dressings,  or  other  material  and  transportation  to  be  taken  to  the 
field.  The  necessity  for  some  means  of  immobilizing  broken  bones  will 
be  at  once  apparent.  From  two  to  thnn*  compound  fractures  of  the 
thigli,  three  to  four  of  the  leg,  three  to  four  of  the  arm,  two  to  three  of 
the  forearm,  and  one  or  more  each  of  the  knee-  and  elbow-joint  may  be 
ex])e(^ted  among  every  hundred  of  the  wounded. 

Splints  of  light  wire,  wliich  may  be  carried  in  the  roll  or  in  pieces 
of  suitable  size,  an^  very  convenient,  especially  for  first  dressings.  The 
French  surgeons  speak  favorably  of  this  material.  The  coil  given  to  it 
in  the  roll  imparts  additional  strength  in  the  longitudinal  direction. 
P/((.^f('r  splints  are  of  great  s<?rvice  in  the  field,  but  formal  dressings  of 
this  kind  consume  time  and  rc(iuire  some  skill  and  assistance  in  their 
application,  and  there  is  the  additional  disadvantage  that  they  are  dif- 
ficult to  utilize  in  dami)  or  niiny  weather.  Instead  of  using  the  heavy 
plaster  dressing  alone,  it  is  Ix^tter  to  combine  it  with  some  other  lighter 
material  as  a  basis.  Wire  >|)lints  may  be  cut  from  the  roll,  and  after 
being  adjusted  witli  proper  pudding  beneath  they  may  be  secured  by  a 
couple  of  plaster  rollers,  or  some  other  liglit  sjdint  material,  or  even  ex- 
temporized s]>lints  out  of  reeds,  brush,  or  twigs  may  be  used  in  the  same 
way.  nin  woodni  sj)/infs  are  very  ])ractietd  and  easily  carried.  A  numl)er 
of  these  may  be  brouglit  along  in  the  mule  panniers,  and  when  applied 
und(T  ])laster  rollers  they  mak(»  very  firm  su|)poi't.  Like  the  cf»mbina- 
tion  of  wire  and  plasti'r,  they  arc  lighter  and  (piicker  to  dr)',  and  morc^ 
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rrailily  applied  and  muoh  more  exi^ily  removed,  than  the  onltimr\"  pla.s- 
tiT  ?«pltni8  for  U'nijM>nirily  fixing  liniketi  limh^.  TcK^jirnipli  wirt'  with  tlie 
nid  »»f  n  file  or  a  file-hat'ked  knife  has  alsii  hevu  usimI  fi>r  tliis  piir|M>se. 

Urtt'tnpftrizrtf  Hijiinfi<  art*  not  U)  \n*  rrlinl  npon  too  inm*h  in  thr  firld^ 
for  althont^li  tliere  may  be  <M*casions  and  plaers  where  tlie  rnateriids  for 
ihvir  pn^paniticin  arc  at  han*!,  this  will  cdlen  be  found  diffieult  or 
iriipnietinilile  on  m'ecamt  of   the  time  and  ineonveuienee   involved  m 

IvnHujrinjx  ihem.  When  on  an  active  aimpai^n  the  troops  lisippen  to 
le  in  thr  vietnity  of  swamps  or  thiekets  where  recnls,  rashes,  tid!  seili^es, 
or  thi*  thin^  stmiji;ht  shoots  oJ*  sut^li  shrubs  as  the  red  or^ier  do^wnod  or 
the  euonymus  or  willow  abound,  the  o]i]«irtinnty  may  lie  improved  by 
having  a  few  splint^s  pre[»ared  to  supplenu*nt  the  limited  supj>iy  on 
hand.  (tunfl,  mmnxlH^  and  hayonetH  etmstitute  the  least  ilcsirabte 
material  for  this  pur|jose,  ami  they  are  m^t  always  availalde,  altlion^^li 
31  rirtf*  may  Hmietimes  be  utilized  as  the  lou^  splitit  on  one  side  of  a 
fractnreil  lowf»r  extremity. 

The  apprtc^atinn  of  splints  reipiires  a  eonsiderahte  quantity  of  other 
material  for  paddintrand  liandai^in^,  prineijmlly  jute%  e^itton,  ^nze,  and 
adhi*sive  plaster.  The  latter  may  often  he  used  on  the  outside  to  secure 
dn^ssintrs  iu  place  witli  e<xvnomy  «>f  time  and  material.  All  these  articles 
siioidd  !m^  in  n»adincss  for  ust:  in  convenient  panvls  compressed  into  as 
snuill  a  ludk  as  |K>ssi hie— bandages  cut  and  rollrd,  adiiesive  plaster  on 
SjjMMjb,  and  c(>tton  and  ^r^rnzc  in  small  titrtoons.  Ex  pen  si'  cannot  be 
csiu^idercil  in  the  prejMirations  for  war  until  after  all  other  ixx|ui  rem  cutis 
have  been  sati^fietl. 

Anflfi^jifh^  ant!  Aacpfic  J/r(/f»/vVf/^.^Mcdieines,  instrnrnents,  and  dress- 
ing>a  must  be  seleetetl  to  conform  to  the  latest  advancement  in  mudieal 

Fio-  2m. 
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IS.  urmj  reiTtiljitlcin  pMnnlert,  IWI. 

mad  J*»rjrit^tl  pm<'ti(*(».  The  demand**  of  nntis€»ptie  princij^les  are  to  l>e 
mel  t«  military  surgery  on  the  held  as  far  as  ixi^-ible,  limited  only  by 
the  iii*€eseiiti«s  and  exigc^ncicH  of  warfare*     The  antiseptic  ag<;nt  most 
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extensivtvly  emjiloyed  in  the  present  status  uf  surgical  teclmique  is  heal. 
Fire  aiic]  u  Uniite<l  iiniuniit  tA'  wnivr  can  nsmilly  be  secured  on  the  field, 
and  tliey  ean  always  be  snijplenientefl  by  such  ehemieal  anti^pticj*  as 
thi'  l)ichluride  uf  nierenry,  earl)iilii"  arid,  kresol,  and  uthers.  Tablets 
cumiHisiHl  tA'^  almnt  Uy  grains  i^aeh  of  corrosive  sublimate  and  the 
eldoride  of  sodinni  or  annnoniuni  arc  very  couvcnieut  for  field  use.  < Jnv 
tiihlet  to  :i  pint  of  water  makes  a  1  :  KKMj  solution.  Pure  carbolic  acid 
in  crystals  may  be  carried  in  small  strctng  lx>ttles,  and,  for  c*>nvenience 
of  measuring,  it  may  be  rcdneed  to  a  liquid  by  the  addition  of  a  few 
drops  of  water  when  wanted.  Trikresfil,  Vihieh  aiipears  to  be  a  very 
valuable  surgical  antiseptic,  or  formalin  occupies  very  little  space. 

Fin.  257, 


S4*nu'8  emergency  pockt*!  opcmUiig niiic. 

Cafffitf  lifffjhfrr  for  the  field  should  be  wound  on  sniid!  *rlass  s[ 
and,  after  being  sterilized  by  l)oiling  in  alisoUite  alcoht^l,  may  be  kept 
in  Inittles  of  alisnlute  ak'ohol  secured  l>y  rul)ber  stoppei-s  and  cJip^, 
When  the  ligiittu'e  is  to  be  used,  the  cap  and  stopper  arv  removed  am' 
one  of  the  s|>^lols  lifted  out  with  forceps  and  |)laced  in  the  operatoi " 
hand  or  in  aleolio!,  or  the  thread  may  be  drawn  up  from  the  Ixittle  ai 
cut  as  reipiired,  l)ut  it  is  never  to  lie  <b^.iwn  thro  ugh  a  hole  in  tlie  stop- 
per. The  sMiallest  bottle  of  i^atgnt  ligature  for  ci>nvt»nienee  at  the  from 
niigljt  \k'  abiait  an  inch  Rpiarc  hy  an  inch  and  a  half  higli,  which  wi 
contain  3  yards  of  fiiu\  1^^  yanls  of  medium,  and  1  j^anl  of  coa: 
ligature  on  three  glass  sjjooIs.  SUkwonn  ffiif  may  Ix*  carried  dr}\  a 
sterilized  by  boiling  with  the  instrnnients  or  otherwise,  or  l»v  inunersioa 
in  a  1  :  HKM)  bichloride  sohititm  us  wautLnb  AW// ligature  is  best  carried 
in  the  iuxhIIc  threaded  and  sewed  int4»  lueces  of  linen  or  cotton  stuff  ill 
lots  iA'  from  one  to  three  t«r  four  <lozen.  These  may  be  sterilized  bjr 
lioiling  for  a  few  miuuto  with  the  instruments.  Bichloride  gauze  majT! 
be  carried  in  small  sealed  pickages  with  safety,  but  carbolated  and 
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icvUtetl  dressings  an?  not  reliable  except  when  freshly  prepared,  Dor 
~re  they  iu  the  least  necessary  in  the  fieliK 

IV,  Distribution  of  Material  along  the  Lines  of  Medic aii 

Am, 

On  the  Line  of  Batik, — It   is  obvious   that    niCK^lical   and  surgieal 

AteriaLs  and  applianee.s  f<jr  field  s^erviee  must  be  e.si>eeially  st^leeteil  and 

^€latitc*<l  to  meet  the  nec^tl^  of  eaeli  |mrtieuhn'  p^niit  Mlcm|if  the  lines  of 

inctiical  aid  for  which  they  are  de?iigued,     Tlie  dres.sin^-ease  or  |Ktuch 

ciirn<Hl  by  the  regimental  sur|ieon'??  unlerly  is  for  use  with  ti-oops  away 

frum  all  other  sources  of  fi^upply,  and  it  tihould  be  e^juipped  imd  kept 

Fig.  258* 
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Mediciil  imnnlef  rouutiUnl. 

for  tlmt  purpose*  only.  Sick  au«l  wounded  men  will  be  left  behind 
when  the  troqi**  advan(»i%  and  there  will  l>e  no  demands  upon  its  con- 
Imts  i-zoepl  for  the  trejitinent  of  such  acute  ca^e.*^^  of  illness  or  injury 
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as  may  happen  on  the  mareli  or  in  at'tiun.     As  the  surgeon  is  obligiil 
to  remain  with  his  regiment,    he  will  have  few  oppitinnities  for  the 
periornianee  t»f  o{»emtiims  or  to  atten<l  to  i^iek  or  wountled  men  nmhk  ] 
tci  keep  0]>  with  tin*  erimmaiich     These  eonditions  indieate  at  oiK*e  wlmt ' 
artieles  are  to  hv  siipj>lii'd  to  tlie  renrinieiital  surge<>ii  ami  hU  rnoimted 
orderly,     A  few  siniple  niedieiiies  IVtr  the  relief  of  |>ain,  shock,  fainting, 
nansea,  diarrli<ea,  heat,  exhausti<*ii,  and  the  like;  a  p(K*ket  eu^^e  of  in^tru-  j 
nients  for  small  operations;   antiseptic   tablets,  carbolic  acid,  cocaine,  ( 
cldoroforni,  and  bottle  for  antrsthe.sia  ;  ciitgut,  silk,  and  .silkwomT-pit 
lit^atiire  ;  wire  or  wmxleri  veneer  splints ;   jdaster  rollers  wnipptl  and 
gc*aled  sejumitely  in  paper ;  eoni|iressed  giuize,  jute,  gauze  bamlag^,  a  | 
spool  of  adhesive  plaster,  and  a  2^-ineIi  rubber  bandnge.     By  properly 
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Surgical  puntiler  dldinounUHl. 

n^gulating  the  proportionate  amount  of  these  artielef*,  and  with 
frecpient  oppitrtunitics  to  rc^new  what  has  been  used,  all  of  them 
be  earrie^l  and  made  available. 

At  fhf  fit'sf^tn'j^^ifif/  iffftci's  tiie  iirtieles  nreded  ioebide  all  those  alx>^ 
named,  but  in  mneh  larger  ipiantily,  and  with  the  addition  of  a  nil 
nr  two  of  wt'll-si-hH'ted  and  enmpaetlv  arranged  instruments  for  gcner 
ijj>erati<ms,  inrhiding  the  elevation  of  deprej^sed  fracture  of  the  sku( 
tracheotomy,  amputatiousj  and  the  ligature  of  arteries;  an  oj>eratiB 
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teut^  a  <?fM>k,  iind  some  gort  of  small  portnhle  pm^kinj^  tippuratiis  and  con- 
ilenjyed  Ikjuul  uuiiriiihment.     In  maiw  Eun>|>L*an  armk's  the  littlo  first- 

[drL'*?sing  jiaekages  carried  by  tho  .MjltlitTs  riin>titute  tlio  only  aid  pn>- 
vide<l  for  *^iek  ur  wounded  at  the  front  initil  t\iv  rinMlirine  airts  come  up 

'  and  bring  the  orderlies  witli  their  kiiapsat^ks,  liavcTKiekHi,  and  water- 
Inittles  and  the  stretchers  for  the  eompany  bearers*  In  onr  service  the 
mirgeon'j*  orderlies  are  mounted  and  carry  the  nouehes  with  them  on 
the  march,  but  there  is  notliin^  provided  for  the  firstHh^essin^  places 

,  until  tlie  arrival  of  the  panuier^i,  wliich  are  earrieil  on  tlie  amlailanees; 
iuhI    this    may  not,  and    UNually  does    not,  oeeur   until    Ioiim;  after  the 

►  enpigement  is  in  prf»^^re.ss  and  the  Held  is  strewetl  with  the  wfinrided. 
Whefknl  transportatitm  cannot  be  dependcMJ  upon  to  reach  the  scene 
«)f  conflict  until  some  hours  after  a  considerable  nuinlx-r  of  men  have 
hi\*u  injnre<l  and  in  uet^tl  of  a.^istarice.  To  meet  this  necessity  the 
I'V'ncii  have,  instead  of  the  liattalion  medicine  carts,  paek-muitH  carry- 
ing jKiuniei^s  whitOi  keep  well  closed  up  with  the  troojj>.  This  arnin^;!'- 
nient  is  greatly  ncctled  in  our  army,  not,  however,  to  take  the  place  of 
the  brigade  medicine  wagtins  whit4i  scM've  as  a  base  of  sup])lics  for 
ditftributiun  to  other  points,  but  in  iidilitif>n  and  auxiliary  to  them. 
At  lea!^  one  [lack-mule  with  two  liglit  ]>annlers  should  lie  jimvided 
to  eaeli  lirigade  to  supply  material  lor  the  fii*st -dressing  places  in  the 
interval  between  the  eommenceineut  of  hostilities  and  the  arrival  of 
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the  ho-^pital-t?orps  uk^u  witli  tlic  ambulance  train.  The  surgical  tent 
and  at  lea>st  two  or  three  even  of  our  present  heavy  stretchers 
might  also  !>e  bnuight  up  on  tlie  nude.  A  light  form  *»f  stretcher, 
with  perhaps  liamboo  poles  ov  one  that  folds  and  has  a  joint  of  se|)- 
nmtion  tnmsverscly,  is  much  neede<l  for  this  particuhu'  purpose. 
The  fianniers  ser\*e  fi»r  an  opemtiug  table.  The  cook  may  ite  nmunted 
ntid  titilizeil  to  bring  np  the  nuile.  St*arcity  of  water  is  often  a  serious 
dtflicultv  nt  thesi*  places,  but  the  snrgtMUis  may  s(mietinies  be  able  to 
loctit4.^  tiiem  on  tht*  borders  of  a  stream  of  near  a  well  or  spring. 
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Ambulance  Stations. — Tlie  equipment  of  an  ambulance  station 
comprises  some  tents,  which  when  practicable  are  pitched  in  connection 
with  such  local  buildings  or  shelter  as  may  be  found  available ;  a  light 
field  cook-stove  and  commissary  stores ;  stimulants ;  concentrated  food 
for  the  preparation  of  hot  coffee,  soup,  and  other  nourishment;  and 
the  brigade  medicine  wagons  supplied  with  instruments  and  appli- 
ances necessary  for  permanent  or  emergency  dressings,  and  for  such 
operations  as  circumstances  require  or  as  time  and  opportunity  may 
jK?nnit.  These  stations  should  be  so  organized  as  to  supply  their  o\m 
transportation  in  the  ambulances  entirely  independent  oi  the  army 
wagons,  in  order  that  they  may  get  to  the  field  and  into  operation  as 
early  as  possible  after  the  trouble  begins,  and  without  waitmg  for  the 
heavily-laden  trains,  wliich  nuist  necessarily  be  delayed.  The  value  of 
medical  aid  on  the  field  is  often  dependent  upon  the  promptness  with 
which  it  is  rendered.  Tlie  fate  of  many  cases  is  determined  by  the 
earlier  or  later  arrival  of  these  light,  quick-moving  vehicles  with  needful 
assistance.  Ambulance  stations,  like  the  division  hospitals,  are  always 
to  be  located  where  there  is  a  good  supply  of  water,  fuel,  and,  when 
practicable,  hay  or  straw.  There  should  be  at  least  three  medical  officers 
and  a  sufficient  number  of  hospital-corps  men.  The  wounded  are  often 
obliged  to  renuiin  at  the  ambulance  stations  during  the  first  night  and 
sometimes  longer  after  a  battle,  and  in  case  of  victory  the  field  hospitals 
may  be  located  then*,  or  when  defeat  is  sustained  the  disabled  may  be 
C(>llect(Hl  and  left  there  with  a  medical  officer  under  the  supposed  protec- 
tion of  the  Geneva  articles  of  agreement. 

FickJ  Ilospita/s. — In  our  army  a  field  hospital  is  organized  to  meet 
the  reciuirements  of  each  division,  but  it  may  be  separated  into  its  integral 
parts  and  distributed  to  the  brigades  or  regiments  when  they  are  operating 
as  independent  commands.  It  is  transported  on  army  wagons.  The 
tents,  furniture,  and  most  of  the  appliances  apj)ear  by  com{)arison  to 
])ossess  (jualities  which  in  point  of  practical  utility  are  fully  up  to  if  not 
ahead  of  those  of  any  foreign  ])ower.  The  light  folding  cots,  chairs, 
and  tables  are  especially  noted  for  excellence  and  suitability  to  their 
pur]>ost\  The  most  <lesiral)le  location  for  a  field  hospital  during  hot  or 
even  moderately  cool  weather  is  in  the  vicinity  of  large  bams  with 
adjoining  sheds,  which  can  be  thrown  open  so  as  to  furnish  shelter  over- 
head and  a  free  circulation  of  air  throughout.  Around  this  the  tents  may 
be  ]>itclied,  and  with  the  sides  raised  conditions  are  obtained  which  admit 
practically  of  an  out-door  treatment  for  the  wounded,  under  which,  not- 
withstanding many  a]>parent  discomforts,  they  do  far  better  than  in  close 
quarters. 

It  is  a  matter  of  the  utmost  importance  that  the  field  hospitids,  when 
they  are  to  be  estal)lished  at  all,  should  be  got  into  operation  in  time  to 
receive  the  wonndcd  soon  al'ter  they  are  injured,  and  before  many  liave 
])crishiKl  or  sutlcred  >crious  im])airnient  of  the  chances  of  recoverj*  for 
want  of  aid  which  can  only  be  sup])lied  at  some  permanent  place  of 
rest.  The  Surf/icd/  Ilistori/  of  ihc  War  of  the  liebellion  recorcts  many 
cases  of  gunsh(»t  fractures  and  other  injuries  to  soldiers  who  received  the 
first  serious  attention  only  after  journeying  over  long  distances,  during 
several  days,  from  tin*  field,  sometimes  to  the  general  hospitals.  For- 
warded  fnjni    place   to   place  for   one   reason   or  another,   and  jolted 
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about  until  their  wounds  began  to  suppurate,  the  treatment  which  came 
at  last  was  often  too  late  to  save  them,  and  was  only  followed  by  the 
addition  of  another  specimen  to  the  Army  Medical  Museum,  where  the 

fhastly  evidence  of  numerous  instances  of  this  kind  may  be  found, 
t  is  rarely  possible  to  hurry  up  the  heavy  wagons,  but  the  medical 
staff  detailed  for  hospital  duty  should  come  on  the  field  with  the  troops, 
and  as  soon  as  the  engagement  becomes  settled,  or  even  earlier,  they  can 
usually  select  a  site  for  the  field  hospital,  and  with  a  little  assistance 
b^in  work  at  a  place  where  the  wounded  may  be  sent,  and  where  they 
may  remain  at  rest  for  some  time  after  operatipns  and  dressings.  In 
order  to  carry  this  plan  into  effect,  it  will  only  be  necessary  to  organize 
an  advance  or  flying  detachment  of  the  field  ho»pital,  consisting  of  a 
medicine  wagon  and  one  or  two  light  ambulance  transport  wagons  carry- 
ing about  three  tents  and  three  operating  tables,  with  such  instruments, 
dressings,  and  appliances  as  will  enable  the  three  opcniting  surgeons, 
their  assistants,  and  a  few  non-commissioned  officers  and  nurses  to  begin 
and  carry  on  their  labors  while  the  heavier  wagons  and  material  of  the 
train  are  coming  up. 

V.  Transportation. 

The  enormous  trains  of  ammunition,  provision,  and  baggage  wagons, 
artiller)',  ambulances,  horses,  and  nmles,  that  accumulate  in  the  rear  of 
an  army  form  encumbrances  to  its  movements  which  should  be  under- 
stood and  appreciated  by  those  who  are  preparing  supplies  to  take  the 
field.  In  1862,  when  McClellan's  army  of  about  100,000  men  moved 
back  from  the  Chickahominy  to  the  James  River,  there  were  4000 
wagons,  500  ambulances,  350  field-pieces,  50  siege-guns,  40,000  horses 
and  mules,  and  2500  head  of  beef-cattle  in  its  train,  "  following  a  single 
road,  a  mere  woodland  ])ath,  constantly  occupied  by  troops  on  the  march 
or  obstructed  l)y  infantry  or  cavalry,  amid  the  din  of  battle,  which  was 
heard  simultaneously  in  front  and  rear  and  on  the  flanks."  ^  The  one 
object  of  solicitude  was  this  train,  which  was  kept  together  in  front  and 
closely  guarded.  No  part  of  it  was  available  for  the  benefit  of  sick  or 
wounded  exce])t  a  few  light  flying  ambulances,  and  many  of  the  more 
severely  injured  in  all  the  battles  had  to  be  left  on  tlic  field.  The  longer 
the  marches  undertaken,  the  farther  from  railroads  and  bases  of  supply, 
the  greater  the  train  of  an  army  becomes  and  the  more  difficult  it  is  to 
handle  and  protect.  The  narrow  country  roads  winding  through  forest 
and  thicket  and  over  streams  and  hills  are  beset  with  ruts  and  bog-holes 
which  increase  in  depth  with  every  vehicle  that  passes.  On  a  dry, 
sjiltrv  day  men  and  animals  are  enveloped  in  clouds  of  dnst ;  when  it 
rains  the  streams  are  swollen  until  everj^  little  dit(^h  becomes  a  formid- 
able obstniction.  AVlieels  sink  into  the  soft  ground,  wagons  break  down 
or  stick  fast  in  the  niud,  their  continits  arc  distributcil  to  others  already 
overloaded,  mules  give  out,  roads  become  blocked,  trains  are  delayed,  and 
freight  often  has  to  be  abandoned  or  destroyt^d.  The  ambulances  are 
on)wded,  especially  if  the  weather  be  inclement  or  there  has  been  much 
fighting,  and  numerous  sick  and  wounded  straggle  along  by  the  wayside. 
The  jolting  of  wagons,  the  braying  of  mules,  the  sharp  cracking  of  whips, 

*  Civil  War  in  America,  Compte  de  Paris. 
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Fig.  261. 
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lU'j;ulati«)U  two-horse  ambulauci.',  iwltcni  of  1692. 
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At  the  battle  of  Chaneellor^ville,  Va,,  May,  1863,  the  trains,  iDcludiDg 
the  ambuliincei?  and  mcHlieiue* wagons*  were  parked  six  miles  from  the 
field  tin  the  uppo^iite  bank  of  the  Kappa lianiic^ck.  Later  ou,  authority 
wa.s  given  to  take  a  very  lew  ambulances  only  to  tlie  frrtnt.  Medical 
supplies  braiight  up  in  jmnniert^  on  pack-mules  constituted  the  einef 


Fig.  2fi^, 


Dr,  N.  Semi'a  bamboorod  Btretcher. 


.i^^i,.^^^. 


resources  of  the  medieid  department  from  ilay  1st  to  the  5th,  when  the 
troops  recrossed  the  riven 

At  Gettysburg,  on  -July  Ist,  the  commanding  general  ordered  that  all 
trains  except  anunnniti*in  ami  ambulanre  wagons  be  sent  back  and  parked 
several  miles  away.     On  the  2d,  wliile  the  battle  was  in  progrt*ss,  the 


Fin,  267, 


Hi.  N.  Siiiiii's  i^tretchyr  foUlcU  for  t miisi:w:>rtBtion. 


tmins,  inckidiirg  the  hospital  wagons  and  the  esj>ecial  train  i>f  medic 
supplies,  were  si'ut  still  farther  back  to  a  pr»int  alxvut  twenty-five  miles 
from  the  iield.  In  most  of  the  corps  the  medicine-wagons  wx*re  takcfU 
to 'the  front  with  the  ambulances,  and  thus  sonic  supplier  were  available 
for  immeiliate  use.     Medical  Director  Lettermau   in  his  reeoUeotion^  of 


Fig.  268. 


Dr.  X.  Senn^i  field  operating-tatile. 

the  Anny  of  the  Potomac  says  :  "  The  want  of  tents,  coi^king  apjiaratus, 
etc»  occasioned  by  the  recent  orders  w*as  to  me»  in  eomnion  witli  all  the 
medical  officers,  a  cause  of  the  dcej)est  regret  and  to  the  wounded  of 
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much  uaneoessarj^  suffering.  Withimt  proper  menus  the  uiediail  depart- 
ment ean  no  mi>re  take  ciUH?  of  the  Moiuided  tlnni  the  army  can  %ht 
without  animunitirm.  The  medieval  department  hafl  these  means,  but 
militiiry  nece^^sity  deprive*!  it  of  a  portion  of  tliem,  and  woukl  not  j>er- 
init  tiu^  remainder  to  eome  upon  the  tivM,  As  soon  a.s  the  battle  termi* 
niited  I  reuuested  the  eommanding  general  tu  alk>w  me  to  order  to  the 
hoi^pitnls  tne  wagoiLs  containing  the  tenti?,  etc.  aud  the  extra  yupplie^. 
After  nnieh  persuasion  he  gtive  me  authority  to  order  hull'  tlje  number 
of  wagon??,  I  at  t»nee  gave  direetions  to  send  tor  them,  and  also  for  the 
rf?mamder  sls  s<.Min  as  I  eonld  obtain  permission  to  do  i?o.     These  were 

Fio,  269. 


Dr«  N.  genu's  field  opemiiiijf'tJible  when  (billed. 

of  much  service  when  tliey  arrived,  but  they  cnuhl  not  iTueh  the  field  in 
time  to  pnHeet  the  wtiunded  from  the  <lrenehing  rain  which  fell  after  the 
battle."  The  ex|K»sure  of  the  whole  field  oi'cnpied  liV  our  ti-oops  to  the 
tire  of  the  enemy  made  it  impo^isible  to  place  the  hospitals  in  rear  of 
tlieir  divisions.     Most  of  them  were  ejitirch^  out  of  the  euelosiure  formed 


Fto.  270. 


by  the  bon*e?$lu>e-j^hat>ed  line  of  battle.  Even  the  tenijioniry  lialting- 
plart*^  in  the  rear  of  the  culumn  were  so  unsafe  that  they  had  to  be 
abamloneiL  Hou^^s  aud  Ijanis,  but  eliieily  the  woods,  were  used  ai$ 
hiL^pItnli^. 

Transport  for  the  sick  and  woundcM^  genenilly  is  amp]e»  and  supplies 
are  furnished  in  abiuidance,  l>ut  in  time  <if  battle  they  are  seldom  to  be 
hail  when  most  wanted.  In  oixler  to  get  assistance  to  the  wounded  with 
more  punctuality  and  nioi*e  certainty,  a^  well  as  more  promptly,  in 
future,  les8  ilepeudence  must  be  placed  upon  the  lit-avy  wagons,  and  some 
material  nmst  be  brought  to  the  fnjut  on  pack-mules  and  in  advance 
detacbments  of  the  field  liospibds. 


VI.  The  Army  Medical  Officer  and  his  Work. 

The  raetlical  department  of  minlern  armies  now  stands  about  an  a 
footing  witli  the  other  staif  departments.  The  indept^u deuce  of  ilm 
meiHnjd  corps  and  the  supremacy  of  its  anthf>rity  in  all  matters  alVecting 
the  ht^ltli  of  the  trmips  have  been  at  length  prarticidly  coueedefh  This 
tH)nees.«iion  Ims  (*f»me  about  gmdually  as  the  coni|>eteney  of  tlie  medical 
ottic<*rs  inij)ri>vi*d  and  the  value  of  their  serviws  was  more  and  more 
appnM*iat«iL  VVlien  they»  as  a  class,  were  of  little  or  no  account,  they 
received  liltle  or  no  consideration.     That  they  now  occupy  a  high  i>ogi- 
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tion  in  the  estimation  and  confidence  of  the  military  authorities  is  the 
direct  result  of  their  success  in  organizing  and  extending  the  Uisefulness 
of  the  military  medical  service.  The  honors  conferred  upon  them  are 
due  alike  to  their  own  scientific  attainments  and  to  the  immense  improve- 
ment in  the  health,  morale,  and  efficiency  which  has  been  wrought  among 
the  troops  of  all  nations  through  their  efforts. 

In  Camp  and  on  the  March, — The  surgeon  is  the  sanitary  officer  of 
his  command.  Under  modern  army  administration  his  advice  is  sought 
and  given  in  all  matters  that  relate  to  the  physical  or  mental  character 
of  the  men,  to  the  location  of  camps  and  garrisons,  the  construction  of 
buildings,  ventilation,  heating  and  lighting,  quality  of  food  and  clothing, 
cleanliness,  and  general  ix)lice  and  sanitation.  The  army  medical  officers 
have  entire  charge  of  the  care,  feeding,  nursing,  treatment,  and  transpor- 
tation of  the  sick  and  wounded.  It  is  their  task  not  only  to  provide  for 
the  woundal  on  the  l)attlo-field,  where  hundreds  and  sometimes  thousands 
of  men  are  shot  down  within  a  few  minutes,  but  to  meet  and  keep  back 
the  enemy  in  the  rear — to  i)rotect  the  troops  against  attacks  of  scurvy, 
diarrhoea,  dysenterj-,  and  malaria,  the  invasion  of  cholera,  yellow  fever, 
and  typhus,  and  to  ward  off  numerous  other  more  or  less  serious  troubles 
w-hich  carry  on  a  i>er[)etual  skirmishing  about  ever}-  militarj'  camp. 

In  times  of  peace,  in  the  (juietude  of  garrison  life,  with  comfortable 
quarters,  good  food,  n^gular  exercise,  strict  discipline,  and  proper  sanitary 
surroundings,  it  is  no  more  difficult  to  maintiiin  a  state  of  health  among 
soldiers  than  among  citizens  of  the  same  locality.  The  constant  care  and 
training  to  which  tlieyare  subjected  under  the  super\'ision  of  experienced 
offi(!ers ;  the  habits  of  cleanliness,  obedience  to  onlers,  and  methodical 
rules ;  the  insj)irati()n  of  military'  pride,  martial  music,  and  warlike  dis- 
play ;  wholesome  recreation  and  congenial  com^mnionship, — all  have  an 
elevating  influence  on  the  manhcKKl  of  a  soldier  and  tend  to  promote  his 
monil  and  physical  health.  But  in  the  field  and  in  camp  the  oonditions 
are  different.  Sudden  changes  in  the  mode  of  living,  in  the  kind  and 
quality  oi'  food,  means  of  cooking,  irregular  meals,  exposure  to  the  weather, 
nervous  excitement,  loss  of  sleej),  defeat  and  depressing  influences,  invite 
and  are  soon  followed  by  diseases  in  some  form,  es|)ecially  among  the  un- 
seasoned recruits.  Macle<Kl  says  :  "  It  is  not  the  numbers  who  fall  in 
action  that  constitute  the  greatest  loss;  they  are  but  a  small  proportion 
to  those  who  in  the  course  of  every  cam})aign  sink  under  n^lected 
M'ounds,  want,  fatigue,  and  disease." 

Tli(»  rapid  ])rogress  made  during  recent  years  in  sanitary  science  and 
preventive  meclicine  has  caused  the  true  value  and  im})ortance  of  army 
nygiene  to  be  appreciated  by  all  classes  of  military  men.  Through  the 
advancements  in  ])atliology  and  bacteriolog}'  some  of  the  diseases  and 
injuries  wlii<*h  most  interest  the  army  surgeim  are  now  better  understood, 
and  therefore  better  nietli(Hls  of  j)r(?vention  and  treatment  have  become 
available.  Medical  oflicers  everA'where  have  been  prompt  to  take  ad- 
vantajre  of  this  knowledges  and  to  make  j)ractical  application  of  it  for  the 
benelit  of  troo])s  in  the  field.  The  favorable  results  of  these  measures  are 
shown  in  the  nuMlical  and  surgical  rtvonls  of  recent  wars,  and  of  our  own 
campaigns  on  tiie  frontier,  as  comj)ared  with  those  of  former  times. 

Sick  and  wounde<l,  unable  to  keep  up  with  their  commands  on  the 
march,  are  carried  on  the  ambulance  train,  and  those  injured  or  taken  ill 
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during  the  day  are  allowed  t^)  fall  hack  to  it,  where  at  Imst  one  medieal 
fiffiei*r  to  each  hri^atle  h  |m^s<.4it  to  i*eeel\  e  tlieni  and  tn  render  sneli  tiid 
as  may  l>e  practieahle  until  the  eatn|rin^-|jhiee  is  reached,  when  they  are 
iLsiially  quartered  with  dieir  eomiwudes,  hut,  when  neee?ssiry,  the  regi- 
mentiil  or  a  [xirt  of  die  hrigade  or  divi.siou  liospital  may  he  teiinKirarily 
organized  for  their  henefit.  There*  in  u.snally  a  morning  siek-eall,  at 
which  the  ejise^  rei|uiriiif^  ainbulanee  assistance  are  selected  and  dcsii^nated 
for  the  mairh.  But  the  exiK.'ricneed  sin'u:enii  will  socm  find  tluit  it  is 
much  wiser  to  simply  make  an  iidV>rmal  inspection  ol*  such  eases  its  may 
\}€  prt»sented,  extending  his  aid  to  the  mcxlest  and  dte  auibitinus,  instead 
of  offering  a  general  invitation  to  men  to  give  up  lor  slight  ailments  and 
overcrowd  the  amhnlanee  train  early  in  the  day*  One  of  the  most  dif- 
ficult ancl  ilisjigreeahle  duties  of  tlie  regimental  surgeon  is  tci  ride  in  the 
rear  of  the  command  tm  a  long  fatiguing  march  and  keep  up  the  strag- 
glers, deciding  pmmptly  and  resolutely  who  aui  etditinuc  his  exertions 
and  who  munt  he  allowed  to  fall  out. 

On  the  Battlt- field. — Surgery  learned  in  the  colleges  and  witnessed  at 
the  hospitals  and  in  the  well-apiMiintwl  and  thomughly  equii>jKd  ojie- 
rating-iiKMus,  though  the  siuue  in  j>rinei|ik%  is  cpiite  diiferent  in  practice 
from  that  whieh  is  presented  at  the  theatre  i*f  war.  The  ecniditions  and 
cin:iniistanees  unth*r  which  the  military  surgeons  have  to  [)crf(*nu  their 
work,  the  j>eeuliiir  class  of  injuries  to  be  treated,  and  the  nwessarily 
limiteil  resources  available  for  the  pnrjmse  are  its  distinguishing  features. 
TJie  h'gatiofi  of  an  artery  or  tlie  am|>ntation  of  a  limb  may  be  a  simple 
matter  where  there  is  ample  time  and  plenty  of  competent  assistants,  and 
where  all  the  necessary  means  and  applian(*cs  are  at  hand  tt»  atld  to  the 
convenience  and  success  of  the  operatirKu  ;  l>nt  wlien  this  lias  to  be  done 
on  the  held  with  hast ily-jirepa red  and  ih'ticient  arrangements,  with  inad- 
emmte  help  or  mnw,  in  the  midst  of  confusion  and  Imrry,  and  the  clamor 
of  wounded  men  suffering  on  all  sides  from  w^ant  of  attention — in  the 
night*  most  likrly,  with  4»nly  the  flickering  light  of  a  candle  or  two  for 
illumination — in  the  rain  and  mud,  witli  ciild  liands  and  bemnnl>t  il  tingers, 
tirtMl  and  exhaust c<l  from  overwork,  it  is  <pntc  another  thing* 

On  the  niglit  after  a  battle  the  surgc4ais  *iud  no  time  for  rest.  They 
mn^t  tiike  advantage  of  the  opportunities  ottered  by  darkness  and  the 
ct*ssation  of  hostilities  to  gjither  in  the  wounded  ami  attend  to  them. 
These  an*  often  widely  scattered,  ami  must  he  srmght  after  in  wchkIs, 
thiekets,  and  Hehls,  and  collected  together  under  many  ditheulties.  For 
two  fir  three  consecutive  days  ami  niglits  the  demands  upon  the  strength 
and  emlnmncc  af  ttie  surgecms  frnni  these  exhausting  lalM>rs  may  be 
almost  tMintinuous.  The  sultry  heat  and  rlnst  of  the  day  are  nitt  unfre- 
quently  followed  by  a  drenching  rain  witli  its  unpleasant  acc^jm^Kiniments 
of  wet  clothes  and  deep  mud.  The  wounded  will  he  iound  lying  in 
nt vines  ami  on  nxrky  hillsides  where  the  access  of  amhulauce  wagons 
i:^  ilifKcidt,  or  they  may  l)e  out  on  the  open  ]>lain  exposed  t(»  the  cnciuy^s 
(m\  where  the  least  appearance  of  a  light  i^  sutli»  ient  to  attract  a  sht^wer 
of  hidlet«« 

On  the  first  line  of  a^sristance  one  medical  fttlicer  for  each  reginK»nt 
remains  with  his  commaml  during  the  action  to  give  aid  and  e<imfort 
to  the  woun<leil  and  to  superintend  tlieir  collectiiin  and  removal  by  the 
company  In^irers.     Lines  i»f  battle  sway  back  and  forth  or  swing  round, 
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and  men  mjiy  full  and  lie  for  hours  or  days  betsveen  the  two  contending 
forces.  Skirmishers  and  reconnoitering  parties  advance  from  time  to 
time  in  diiferent  directions,  and  thus  the  injured  become  separated  and 
sometimes  difficult  to  reach.  They  must  be  found  and  supplied  iivith 
water  and  such  renunlies  as  may  l>e  suitable  for  the  relief  of  pain,  shock, 
syncope,  et<*.,  pnjvided  with  a  diagnosis  card,  and  sent  or  carried  to  the 
rear.  The  aj>pIication  of  dressings  is  not  often  practicable  under  such 
circumstances.  It  is  of  far  more  importance  to  hasten  the  removal  of 
the  wounded  to  a  j)laee  of  greater  safety.  While  one  wound  is  being 
dressed  another  may  be  made. 

Th(»  identity  of  the  IkkUcs  of  men  killed  on  the  field  is  often  lost. 
The  evidence  of  this  is  to  be  seen  in  the  long  rows  of  tombstones 
marked  **  ITnknown  ^'  in  our  national  cemeteries.  To  avoid  in  future 
the  many  distressing  c()nse(|uences  that  arise  from  this  circumstance, 
every  soldier  going  into  battle  should  be  provided  with  a  small  metallic 
tag,  and  required  to  wear  it  about  his  neck  .next  the  skin,  bearing  his 
name,  c()m])any,  and  regiment  and  the  date  and  place  of  his  birth. 

At  the  collecting  or  tirstnlressing  jdaces  the  dangers  are  less  and  the 
conditions  more  favorable  for  offering  the  woumlwl  some  attention. 
There  they  are  to  be  divided  into  thrtK*  classes  and  designated  accord- 
ingly :  First,  those  who  are  able  to  walk  to  the  ambulance  stations  or 
to  the  field  hosj)itals ;  second,  those  who  require  transjwrtation  ;  and 
third,  those  whose  condition  or  injuries  are  such  that  they  must  remain 
temj)onirily  wh(»re  they  are.  The  surgery  to  Ix^  done  at  the  first-dress- 
ing places  will  (U^jwucl  very  largely  on  circumstances.  If  the  hospitals 
are  already  established  or  nearly  so,  and  the  ambulance  train  is  in 
jK)sition,  then  nothing  more  should  be  undertaken  than  just  what  is 
necessiiry  to  pre})are  the  wounded  for  their  journey  to  the  ambulance 
station  or  to  the  hospital.  Attention  to  the  wounds  in  that  case  should 
be  limited  to  such  measures  as  will  suffice  merely  to  protect  them  agsiinst 
inflection  through  the  medium  of  dust,  dirt,  soiled  clothing,  or  handling, 
to  immobilize  broken  bones,  and  to  arrest  hemorrhage,  until  the  imtients 
can  be  brought  to  a  place  where  better  preparations  have  been  made 
for  taking  care  of  tiiem. 

The  frc^h  surface  of  wounds  should  be  guarded  against  the  touch 
of  septi*'  in>tnnnents  or  fingers  on  the  battle-field  as  strenuously  Jis  thev 
are  on  the  oper.it  ing-tabh's  of  the  best-api>ointed  hospitals.  Although 
it  ap})ear  that  loose  fnigmeiits  of  bone  are  present  which  may  have  to 
be  removed  from  a  wound,  it  is  better  to  let  them  rt^main  temjK>rarilv, 
lest  by  disturbing  the  ])arts  s<ane  further  extensive  interference  might 
become  neeosiiry  for  which  the  surgeon  is  not  then  pn»j)iire<l.  They 
can  do  no  s<rious  harm  until  the  wound  comes  to  be  examinc»d  under 
])roper  antiseptic  precautions.  Kven  foreign  b(Klies,  such  as  fnigments 
of  clothing,  mis>iles,  <'te.,  should  not  be  sought  after  beyond  the  surface 
of  the  wound   for  the  sinie  reasons. 

With  a  few  bichloride  tablets,  a  pie<'e  of  soap,  and  some  appliance 
for  boiling  water  the  field  surg<'on  can  sterilize  instnunents,  cu*an  his 
han<ls  and  the  region  of  wounds,  apply  dressings,  and  do  minor  opera- 
tions, su<*h  as  ocen]>y  hut  little  time  and  recjuire  but  verj'  limited  meims 
and  assistance.  During  lu'avy  engagements  the  woundeil  often  accumu- 
late at  the  first-dressing  i>laces  so  rapidly  that  neither  time  nor  material 
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can  be  had  for  elaborate  dressings,  but  as  many  as  practicable  of  the 
slighter  injuries  may  be  permanently  dressed  to  relieve  the  labors  of 
those  at  the  ambidance  stations  and  hospitals.  In  exposing  a  wound 
it  should  be  remembered  that  clothing  in  the  field  is  very  limited,  and 
sometimes  very  difficult  to  replace  when  destroyed.  Have  the  thought- 
fulness  and  consideration  to  open  it  along  the  seams  when  practicable, 
so  that  it  may  be  laid  back  over  the  limb  or  body  again  when  the  wound 
is  dressed.  The  surrounding  parts  can  be  quickly  scrubbed  with  soap 
and  water  and  a  1  :  1000  solution  of  the  bichloride  poured  over  them, 
washing  away  at  the  same  time  any  particles  of  sand  or  dirt  that  may 
be  on  the  wounded  surface,  but  the  protecting  clot,  if  any  happen  to  be 
present,  should  not  be  disturbe<l. 

Some  military  surgeons  then  prefer  to  dust  the  wounds  with  iodoform 
and  apply  a  dressing  of  dry  gauze.  The  aseptic  character  of  dry  dressings 
is  not  so  reliable  in  the  field  as  in  hospital,  where  they  come  direct  from 
the  sterilizer.  It  would  be  better,  perhaps,  not  to  depend  too  much 
upon  so-called  aseptic  and  antiseptic  dressings  for  field  use,  but  rather 
make  arrangements  to  boil  or  otherwise  sterilize  them  on  the  spot.  It 
will  usually  be  practicable  at  the  first-dressing  places  to  have  hot  water, 
to  which  a  few  corrosive-sublimate  tablets  or  1  per  cent,  of  soda  may 
be  added  if  desirable,  and  to  iimnerse  the  gauze  in  this  and  wring  it 
out.  The  difficulties  and  inconveniences  of  carrying  and  liandling 
sterile  gauze — except  in  small  quantity  in  sealed  tin  jars  for  some  specif 
purpose — would  thus  be  avoided.  The  objections  raised  by  many 
European  surgeons  to  the  first^lressing  packages  carried  by  soldiers  and 
attendants  might  thus  be  overcome,  and  the  materials  contained  in  them 
utilized  to  advantage  and  with  safety. 

Dr.  Jos.  Bogdanik  of  Biala  says  on  this  point :  "  I  would  rather 
wounds  were  brought  to  nie  for  treatment  which  had  been  ex])osed  for 
hours  to  the  influences  of  air  and  sunshine  than  those  to  which,  with 
luiclean  hands,  the  sweat-covered  materials  of  these  dressing  packages 
had  been  apj)lieil.'^  It  will  not  do  to  condemn  these  packages,  for  with 
])ro|)er  precautions  they  may  be  turned  to  good  account.  Esmarch 
mentions  a  number  of  instances  where  in  the  (lerniaii  service  they 
furnished  the  only  material  available  for  dressing  wounds  during  and 
for  some  time  after  battles. 

Dressings  can  only  be  applied  by  the  surgeons  themselves,  or  by  the 
few  hosj)ital  corj)s  men  who  have  been  trained  to  assist  at  operations,  and 
who  are  reliable  and  competent  to  take  prop(4'  antis(»ptie  j)rec4Uitions. 
The  importance  of  having  a  number  of  hos])ital-corps  men  thoroughly 
traincil  to  assist  in  this  work  under  the  supervision  of  the  surgeons 
will  be  apparent.  It  is  said  that  the  fate  of  a  wounded  soldier  often 
depends  upon  the  first  person  who  attends  to  his  wounds.  The  unclean 
touch  of  attendants  or  of  so-called  surgeons  who  venture  to  handle  a 
wound  without  being  thoronghly  prepared  to  do  so  is  more  dangerous 
than  the  original  injury.  Dirty  fingers  and  j)rol)es  in  past  wars  have 
pmbably  caused  more  deaths,  more  crip]iles,  and  more  agony  than  the 
rifie  bullet.  Ignorance  then  was  a  suilieient  excuse,  but  tliis  am  never 
again  be  pleade<l  in  bar  of  trial.  The  one  great  thing  which  the 
new  surgery  has  made  i)ossil)le  on  the  battle-field  is  the  prevention 
of  wound-infection.     Every  unauthorized  person — including  the  soldier 
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himself  and  the  company  bearers — should  be  strictly  prohibited  from 
touching  the  wounds  under  any  pretext  whatever,  and  surgeons  or 
their  authorized  assistants  who  are  found  guilbr  of  doing  so  without 
pn)per  antiseptic  precautions  should  be  promptly  punishra. 

Henwrrhar/c  is  often  claimed  as  an  excuse  for  handling  wounds. 
Erroneous  ideas  seem  to  prevail  in  the  popular  mind  as  to  the  danger 
of  hemorrhage  after  gunshot  wounds,  and  some  misleading  accounts  and 
very  unsurgicnil  rocommendations  have  been  given  about  it  even  in 
quite  recent  literature.  The  popular  apprehension  may  have  arisen 
from  confounding  that  which  is  immediately  and  necessarily  fatal  on 
the  field  and  that  which  (»omcs  on  secondarily  with  primary  hemorrhage 
proper  among  the  wounded,  (iunshot  hemorrhage  either  does  its  fatal 
work  at  once  and  under  circumstances  where  surgical  aid  is  impractica- 
ble— often  in  wounds  of  the  head,  chest,  or  alxlomen — or  it  is  so  slight 
as  to  be,  usually,  of  little  consequence  until  the  time  when  secondary 
or  delayed  primary  hemorrhage  may  sometimes  be  apprehended  and  the 
patient  has  already  reac^hcd  the  hospital. 

Parties  interested  in  the  manufacture  of  tourniquets  might  be  ex- 
jwcted  to  work  upon  the  i>o])ular  fwirs  for  the  side  of  their  patented 
wares,  but  it  is  unfortunate  that  any  respectable  medical  authority 
should  countenance  the  general  issue  of  them  in  op})Osition  to  the 
ex|)erience  of  so  many  eminent  American  and  foreign  military'  sur- 
geons, who  have  exj)resse<l  their  belief  that  ])rimary  hemorrhage  among 
the  wounded  on  the  battle-field,  recjuiring  the  ai>pliciiti<m  of  a  tourniquet^ 
is  a  very  nire  occurrence.  Of  245,790  shot  wounds  during  the  War  of 
Rel)cllion,  110  cases  of  primarj'  hemorrhage  are  recorded,  prolwibly  less 
than  half  of  which  were  in  the  extremities,  where  a  tourniquet  could 
have  been  applied.  Notwithstanding  these  facts,  it  has  been  recom- 
mended that  every  soldier  shall  i)rovi(le  himself  with  a  stout  piece  of  rub- 
ber tubing  or  a  pair  of  rubber  susjKMulers,  which  in  case  of  wound  in  the 
extremities  with  any  hemorrhage  are  to  be  wound  around  the  limb  and 
drawn  up  tight  by  the  aid  of  a  comrade.  If  the  bleeding  still  continues 
(as  it  often  will,  for  the  constriction  may  be  on  the  wrong  side  of  the 
wound),  one  or  both  openings  are  to  be  pluggcnl  by  thnisting  a  handker- 
chief or  some  such  material  into  them  with  the  fingcT.  In  this  condition 
the  unfortunate  man  ])asscs  into  the  hands  of  others,  who  will  not  dare 
to  interfere  lest  tlu^  hemorrhage  (which  probably  never  was  of  the  slight- 
est eonse(|uen('e)  sliouM  be  renewed,  until  finally,  after  several  hours,  he 
reaches  the  hospital  with  tlie  limb  strangulat^l,  the  main  vessels  con- 
tused, the  ]>rin('ipal  nerve-trunk  paralyzed  and  permanently  injunxl,  and 
the  wound  infected.  It  is  better  that  one  man  should  jwrish  quietly 
an<l  painlessly  on  tlie  battlc-ficiM  from  hemorrhage  than  that  several 
men  should  sutter  a  lingering  <leath  from  infected  wounds  in  the 
hospitals. 

When,  in  case  of  serious  hemorrhage,  the  surgeon  is  not  prepared  to 
tie  the  vessels  at  both  ends  in  tlie  wound,  the  limb  may  be  elevated  and 
a  ban<lage  applied  from  the  toes  or  fingers  uj)wanl  witli  an  aseptic  com- 
press on  each  opening  and  one  over  the  line  of  the  main  arterj'.  Every 
surgeon  should  have  at  hand  a  good  two-inch  rubber  bandage  for  use  in 
case  of  opemtion,  and  when  a  tonrnicjuet  becomes  necessary  this  l)andage 
may  be  used,  suj)})lemented  by  the  a|)plicati()n  of  a  roller, bandage  to  the 
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whale  limb  and  an  aseptic  compress  over  the  wound.  The  portion  of 
the  rubber  roller  not  unwound  h  tucked  under  the  last  turn  to  make 
pre^e^ure  over  tlie  main  arterial  trunk,  and  urt^ent  attention  called  to  tl»e 
case  on  the  diagnosis  card.  When  serious  internal  hemorrhage  is  going 
on^  a  quantity  of  blood  may  be  saved  by  eon.stricting  one  or  more  of  the 
extremities  with  the  rubber  bandage  pending  operative  iLssistunee,  but 
this,  like  all  other  applications  of  tlie  tournitiuct^  can  only  be  properly 
done  by  expert  hands. 

At  the  and>ulaiit'c  stations  the  surgeons  are  etpjipped  to  ilo  ttjrmal 
operatioas  and  dix'ssingi?.  As  nuich  of  this  work  as  [jnicticable  is  done 
there  to  relieve  pressm-e  at  the  luis|>itals»  and  as  many  us  possilde  of  the 
slighter  iujuries  are  permanently  dressed.  Tlie  woundecl  are  received^ 
aau  after  ctireful  ins[>eetion  sc»me  are  sent  to  the  opemting-nM^m,  some 
to  liave  tlieir  wounds  dressed,  and  others  are  held  to  await  tlie  establish- 
ment of  the  hospitals.  lu  Kuropean  armies  the  severely  and  the  slightly 
Wf>iitHletl  arc  sc^jmnttcil  at  this  jMiint  au<l  sent  to  different  swtions  of  the 
fiehl  hospitals.  Hundreds  of  men  with  slight  iujuries  may  be  treated 
and  returntHl  to  their  conunaods  without  leaving  the  field,  whereas  if  they 
onc4*  get  away  it  is  difficult  to  gc*t  them  hack  again. 

Among  the  nmst  important  tpiestinns  likely  to  arise  will  lie  wdiat 
course  to  pursue  in  certain  east\s  of  coniptnuul  fractures.  Now  that  the 
means  of  avoiding  wound-infection  are  known,  ronKtrnttire  surf/rn/  will 
be  practised  much  more  than  was  possible  lieretofnre.  Gnushot  fractures 
of  tlie  long  bones  and  joints  may  be  treattHl  conservatively  when  the  main 
trunks  of  ner\*e^  and  bliKMbvessels  have  sustain* k1  no  serious  injury,  when 
the  wojmd  is  aseptic^  anrl  when  the  soMier  r<'niiains  with  his  friends* 
Even  though  he  should  Imve  to  wait  a  day  or  more  and  be  moved  about 
before  tinding  a  place  of  i*est  where  treatment  may  In^gin,  if  his  wounds 
remain  unintecteil  rec^ivery  without  amjnitation  or  resection  may  be  ex- 
IK*cted.  But  when  the  c^se  has  to  be  left  in  the  hands  of  the  enemy, 
where  neglect  and  infection  are  certain  to  follow,  the  ehances  of  the  suf- 
ferer may  be  more  favoraldc  with  a  gtKHl  primary  stinup  permanently 
ilresscil  tlian  with  a  severe  eompuund  fnietnre  wliieh  will  probably  result 
in  suppuration  and  sccondaiy  amputation  at  the  best. 

Ij(iparolomt/for  (jnnHhoi  irotttnh  of  the  ahfJominal  viscera,  unlike  many 
other  operations  in  military  surgery,  will  always  be  greatly  restricted  in 
itfi  application  and  usefnlness  by  the  very  exacting  conditions  neeessjtry  to 
success.  Woimtls  of  the  visi^em  do  not  adniit  fif  delay*  There  is  no  way 
to  prevent  sepsis,  as  in  external  wnmids.  Tlie  tinie  that  may  elapse  betV*re 
an  opt*mtion  nmst  be  done  is  limit*Ml  to  fntm  tlu-ee  to  five  honrs,  after 
which  the  chances  of  success  diminish  very  rapitlly.  I'lic  operation  nuist 
be  ihme  at  the  hospital  in  a  warm,  quiet  n»om  proteeted  from  wind  and 
dust,  with  goixl  light,  comjx^tent  assistants,  plenty  of  time,  and  the  ad- 
vantage of  the  strictest  antise|>tic  precautious.  Very  excejitional  qualifi- 
i'Ulions  are  demanded  of  the  surgeon.  X«tne  but  those  having  skill  and 
esj>ecial  training  in  this  line,  antl  who  have  had  considemble  experience,  at 
least  on  the  cadaver  and  on  living  animals,  should  dare  undertake  it.  The 
mortiiUty  fnm\  laparotomy  for  gunshot  wounds  of  the  int*A^tines  done  by 
inexperienceil  openitors  will  be  much  greater  than  that  utidcr  the  expect- 
ant plan  of  treatment.  Except  in  siege  o[Mn"at[ons  ihe  hospitals  will 
rarely  be  establi>»hed  in  time  to  otler  the  l*enelits  of  this  ojx'ration  to  those 
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wounded  in  the  early  part  of  an  engagement.  Very  few  of  the  severely 
wounded  will  l>e  able  to  reach  the  hospital,  under  ordinary  circumstances, 
within  five  hours  after  the  receipt  of  their  injuries.  Men  with  penetrating 
wounds  of  the  abdomen  sufter  from  shock  and  hemorrhage,  and  often 
have  to  remain  for  a  time  on  the  field,  and  they  usually  have  to  be  carried 
long  distances  on  litters.  Such  cases  are  brought  to  the  hospital  in  the 
evening  or  during  the  night,  when  the  difficulty  of  operation  is  increa.«e(l 
by  the  want  of  proper  light,  or  more  frequently  not  imtil  the  following 
day,  when  it  is  too  late.  An  oi>er*itor  with  tne  requisite  skill  and  experience 
will  rarely  be  available,  and  wliere  there  are  many  wounded  the  services 
of  two  or  three  of  tlie  best  surgcH)ns  and  an  hour  or  two  of  precious  time 
can  seldom  be  given  to  tlie  doul)tful  benefit  of  one  among  a  number  of 
men  urgently  needing  assistance.  Battles  result  in  defeat  just  as  aften 
as  in  victory  for  one  side  or  the  other,  and  among  the  wounded  prisoners 
the  benefit  of  laimrotoniy  will  hardly  be  realized,  although  some  ante- 
mortem  abdominal  sections  may  be  made  by  well-meaning  surgeons  Mith 
more  zeal  than  discretion.  On  the  whole,  the  outlook  for  future  opera- 
tive interference  in  cases  of  penetrating  wounds  of  the  viscera  on  the 
battle-field  is  not  very  j)romising.  But  still,  there  will  be  exceptional 
mses  and  especially  favonible  circumstances  where  this  procedure  may 
become  j)raeticable. 

After  every  great  battle  all  the  more  severely  wounded  ought  to  re- 
main and  be  taken  care  of  as  near  as  ]>ossible  to  where  their  wounds 
were  received.  Instead  of  Ix^ing  moved  from  place  to  place  and  hauled 
about  on  niilroad-cars  and  steamboats  for  ten  days  or  two  weeks  to  hos- 
pitals in  the  cities  already  crowded  and  infected  with  diseasecl  wounds, 
tents  and  teni])()rarv  lios])ital  accommodations  should  be  promptly  brought 
to  the  wounded,  and  they  should  be  left  at  rest  and  ])ermanent  treatment 
begun  at  once.  They  should  be  turned  over  to  volunteer  aid  societies  in 
order  to  relieve  the  military  surgeons — who  must  goon  with  the  anny — 
an<l  the  best  surgeons  from  civil  life  should  come  to  attend  them.  The 
twenty-on(»  thousuid  wounded  after  Gettysburg,  and  those  from  other 
great  battles  during  the  War  of  the  Kebellion,  included  many  serious 
cjises  that  certainly  would  have  done  better  if  they  had  been  treated  in 
tents  j)itchcd  on  frames  near  the  field,  where  they  could  have  remained 
for  a  time,  instead  of  l)eing  moved  at  once  to  the  general  hospitals. 


DISEASES  OF  THE  BONES. 

By  NICHOLAS  SENN,  M.  D.,  LL.D. 


The  osseous  system  is  an  important  part  of  the  human  body,  as  it 
constitutes  the  framework  for  the  origin  and  insertion  of  muscles  and 
furnishes  protection  for  all  the  vital  arid  important  organs,  while  the  long 
bones  form  a  complicated  system  of  levers  for  locomotion  and  prehen- 
sion. The  injuries  and  diseases  of  the  bones  have  from  time  immemorial 
been  r^arded  as  surgical  lesions,  and  their  treatment,  by  common  con- 
sent, has  been  assigned  exclusively  to  the  surgeon. 

Bone  affections  are  prone  to  extend  from  one  part  to  another.     The 

Progressive  involvement  of  the  different  tissues  by  the  same  disease  can 
e  readily  explained  by  the  intimate  relationship  of  the  nutritive  con- 
ditions and  vascular  connections  between  the  different  organic  constituents 
of  bone.  The  periosteum,  bone,  and  myeloid  tissue  receive  a  common 
blood-supply,  and  the  venous  blood  is  returned  through  the  same  chan- 
nels. The  epiphyseal  and  articular  cartilages  receive  their  nourishment, 
at  least  in  part,  from  the  adjacent  bone.  The  myeloid  tissue  is  of 
interest  to  the  physiologist  and  the  physician,  as  it  is  now  generally  con- 
ceded that  it  is  one  of  the  blood-producing  organs  and  the  seat  of  serious 
pathological  changes  in  myelogenous  leukaemia.  The  different  anatomic 
constituents  of  bone  manifest  a  special  j)redilection  for  certain  conditions 
of  malnutrition  and  infective  lesions. 

In  osteomalacia  quantiUitive  diminution  of  the  earthy  salts  charac- 
terizes the  disease,  while  in  fragilitiis  o.^^siuni  the  reverse  is  the  case. 
Rickets  attacks  in  preference  the  bones  of  tlic  skull  and  the  epiphyseal 
extremities  of  the  long  bones.  The  virus  of  syjihilis  attacks  more 
frecjuently  the  |Hiriosteum  than  bone.  Acute  suppuration  begins  almost 
exclusively  primarily  in  the  myeloid  tissue.  Tuberculosis  is  found  most 
frecjuently  in  the  epiphyseal  extremities  of  the  Ioujj:  hones,  and  in  the 
short  and  flat  bones,  seldom  as  a  primary  j)eriosteal  affection  excei)t  in 
tul)erculosis  of  the  ribs.  The  bone-tissue  ])roper  is  almost  inniiune  to 
any  kind  of  infection,  playing  a  passive  role  in  all  acute  and  chronic 
inflammations  of  bone. 

To  the  author  has  been  assigned  the  task  of  discussing  the  affections 
of  bone  resulting  from  malnutrition  and  infection. 

Diseases  of  the  Bones  caused  by  Local  or  General 

Malnutrition. 

The  effects  of  local  malnutrition  are  familiar  to  every  surgeon,  because 
this  condition  appears  almost  const^intly  as  one  of  the  results  of  chronic 
joint  affections,  particularly  those  of  a  tubercular  character.    The  atrophy 
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involves  more  or  le^sall  of  the  tissues  of  the  afleeted  limb,  but  is  especially 
well  markiinl  in  the  contiguous  lH>nei^.  The  atrophy,  osteijporosis,  and 
increased  fnigility  of  thi*  hones  Ibllow  the  joint  affection  in  eonseijuenee 
of  a  combination  of  €aur^'.s,  the  mo.st  important  of  them  being  inactivity 
auit  tropin >-ncurotic  inHncnces. 

iScrious  uiistakcs  have  often  been  made  by  competent  .surgeons,  in 
operating  for  chronic  joint  affections  by  resection  or  amputation,  by  mis- 
talc  in  i^  tlic  atrophy  for  an  extension  uf  the  disease  from  the  juint  to  the 
bones,  removing,  cunseipicntly,  ton  much  tissue,  often  substituting  an 
ampntatii^n    for  an  intended  artlircct<nny  or  resection. 

The  effect  of  n  genera!  malnutrition,  which  makes  itself  manifest  by 
well-marked  pathological  processes  which  afiect  nearly  idl  of  the  1  Mines 
of  the  skeleton,  is  well  shmvn  by  racliitis,  osteomalacia,  and  fragilit;i8 
OHsium,  tlie  tlvree  diseases  of  bone  caused  by  defective  or  faulty  nutrition 
which  will  now  he  discussed. 


RACIIITia 

Rachitis  (rliacliitis,  rickets,  En^^lish  disease)  is  a  disease  of  infmicy 
and  early  cbildtioo4h  Oct»asiiinally  it  appears  as  a  congenita!  atfeetion 
(fotal  rickets),  I'ninflnenccd  by  treatment,  it  pursues  a  self-limited 
course,   its  dnmticai   varying  tVnm   om*  to  three  years. 

Etiologry^^KickcLs  mairifc^t>  a  predilection  for  the  tinuM*f  life  nuted 
for  the  activity  of  the  physiolugical  jiroccsscs  in  gcucnil,  and  those  nf  the 
part  affectt*d  in  particular.  The  clisease  is  precetltN:!  an<l  attended  by 
many  life-threatening  coincident  ctuuplications,  such  as  diarrhoea,  bron- 
chitis, catarrhal  [Uicnnionia,  pertys^-^is,  rubtHila,  etc,  which,  owing  to  the 
general  debility  c»f  the  chihl,  are  atti^nded  liy  an  alarming  mortality. 

The  principal  farfttrs  in  the  causation  uf  rachitis  are  insiitlicient  or 
improper  i\u»\,  and  diseases  of  the  gas! ro-iutc^tinal  canal  whi^'h  impair 
digestion,  absurption,  ami  nutrition.  It  isi  most  prevalent  in  large  cities, 
badly- ventilated  and  over-crowded  tenenient-hraises,  and  in  orphan 
asylums.  From  jwrsonal  obsf'rvation  it  se^^'Uis  that  it  is  much  more 
fretpicnt  in  this  conntry  than  we  have  been  led  to  suppose.  Very 
recently  four  cases  i>f  genu  valgmu  of  rachitic  origin,  in  children  from 
three  tr>  six  ycai-s  of  age,  wcri^  brought  at  one  time  tfi  tlie  St.  Joseph's 
Hospital  in  this  city  from  an  orphan  asylum  in  a  neighboring  city. 
This  nundjer  constituted  only  one  of  the  (M^riodical  instalments  fnim 
the  same  instituti(UK  I  have  reastoi  to  believe  that  in  this  conntry  many 
eases  of  rickets  are  not  recognized,  and  the  little  jwitients  an^  treated  for 
the  complicati(nis  and  not  for  the  (*riginal  discasi^  As  onr  cities  bi»come 
larger  nnd  mure*  i  rowilcd,  and  the  strnggle  for  existence  more  severe, 
this  disease  will  heeome  more  prevalent,  and  the  surg*'(tns  and  gynecol- 
ogists will  l>e  made  more  familiar  with  its  remote  cfinscfpienees.  The 
majority  of  cases  of  rachitis  are  bottle-fed  cfiildrcn,  and  this  is  the 
reason  why  tlie  dini^ase  is  so  eomintui  in  our  orphan  asylums,  Occiision- 
ally  the  di^^ase  develops  in  children  nnrsing  at  the  breast,  but  in  such 
cases  it  will  nsually  be  fonnd,  ujion  examination  of  the  milk,  that  while 
the  quantity  may  be  adequate  tlie  quality  is  defective.  In  such  in- 
stances a  change  to  artificial  feetliug  is  often  followed  by  a  s|ie€*dy 
improvement  in  the  rachitic  symptoms  ami  in  the  gencml  health  of  the 
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ebild.  We  are  foroecl  to  accept  the  fact  that  rachitis  is  produced  by  no 
single  cmise^  but  ihiU  its  true  etitjlfi^^y  consists  in  a  eonil>inatic:in  of  cir- 
cuiu.Htanc(*^  and  cimditiuns  wluch  inipair  genenil  nutrition  at  a  time  of 
life  when  the  tissues  make  a  special  (leuiaud  on  the  nutritive  resources. 
It  h  fstateil  that  the  intra-uterine  iunu  uf  rachitis  lias  Ijcen  priKhieed  by 
adniinLHt ration  of  lactic  acid  tlirou^h  the  mother  (Heitzmann). 

Symptotns  and  Diagnosis. — If  au  infant  or  youn^  child  subjected 
tw  the  influences  which  we  recognize  as  the  most  ]>utent  etiological  factors 
in  the  pHKluction  of  rickets  presents  the  geueml  a|i[>earauee  ijf  ill-liealth, 
and  at  the  8ame  time  manifests  a  cliangcd  disposition,  if  it  is  peevij^li 
and  restle««,  a  careful  examination  for  rickets  sfionld  be  promptly  insti- 
tiitc*th  A  more  careful  imjniry  into  the  clinical  history  of  the  rast'  will 
usually  elicit  the  fiiet  that  sleep  is  disturbed ;  the  cliild' s  foreheail  and 
:^nali>  nre  cfjvered  by  a  pr^vf^^^e  j>erspi ration,  especially  during  the  night; 
the  little  patient  kicks  off  tlie  eov^ering  during  the  night ;  more  or  less 
dii*tnrbance  of  digestion  accompanies  these  sy luptiuns.  If  the  dis- 
egksMd  hiis  existed  for  some  time,  as  is  generally  the  ease  when  the  physi- 
cian's services  nre  sf>ught,  unmistakable  ovidenees  of  its  t*xistence  are  pre- 
liented  by  the  characteristic  changes  which  it  has  produecHl  in  ecrtaiu  jKirts 
of  the  skeleton.     The  bones  of  the  cranium  are  soft  and  n'adily  vield  to 

!>n?^ure  from  without  (emniotabes).  The  anterior  part  of  the  skull  is  often 
bund  changtMl  in  tiggravated  cases,  assuming  somewhat  of  a  tiuadrangii- 
lar  sliatje.  The  fontauelles  are  large,  and  their  closure  is  often  dt4ayed 
for  a  long  time.  At  the  junction  of  the  ribs  with  the  cartilages  an 
etilargement,  wimething  like  the  provisional  callus  in  a  green-stick 
fracture  of  the  ehivide,  is  reatlily  detect ed  :  tliese  enlaiyements  consti- 
tute the  wxulh^d  **  ra<»hitic  ro>^iiry/*  The  eht»st  is  often  inun<l  flattened 
fruni  side  t^>  side  with  u  corr«->|n>udiug  prf»jectiiiu  *>f  the  steruuMh 

If  the  child  is  iild  enoygli  ti»  sit  in  an  upright  position,  pusterior 
riirvature  of  the  spine  is  often  present,  which  has  l»cen  repeatedly  niis- 
Uken  for  tulien'ukir  spondylitis.  Lateral  curvature  is  also  often  trace- 
able to  yielding  of  tlie  softt^'UtMl  !)odies  of  the  vertebne.  The  most 
characteristic  elmnges,  however,  are  found  in  the  long  iwmes  at  a  point 
correal  Minding  t<»  tlie  epipliysi*al  cartilages.  Here  the  bone  is  decideilly 
enlarginl  and  tender  on  pn'.ssure  tluringthe  active  stage  of  the  disease. 
The  imetjuat  ilevehipment  of  the  nmdyies  of  the  firniur  gives  rise  to 
aa  mbiiormal  direction  of  the  articular  suHaee  of  the  femur,  resulting 
cithrr  in  genu  valgum  or  genu  varum,  the  former  iK'ing  much  more 
frtfjuent  than  the  hit  ten 

The  ligaments  of  jrnnts  are  relaxed »  permitting  an  abnormal  range  of 
motion.  Owing  to  the  general  H^ftcniug  of  iht-  bones  the  shafts  i>f  the 
loni^  tnines  yieUl  to  muscular  traction  or  tlie  su|H^rimiKJsed  weight  of  the 
bcMiy,  and  bending  or  even  infniction  upon  slight  application  of  fi>ree 
taki»  jitaee^  resulting  often  in  material  shortenini;  of  the  limbs  and  per- 
nufioit  deformity.  The  rachitic  pelvis  is  an  object  of  great  interest  to 
every  obstetrician. 

Progno^B. — The  intrinsic  tendency  of  the  disease  is  to  recovery  in 
the  eonrsf  of  from  one  to  three  years.  Many  children  succumb  to  inter- 
carrem  affect ii>ns»  The  pnjgnosis  is  favorabh^  if  the  disease  is  rei»og- 
nijsed  in  its  incipiencv  and  an  early  nitional  treatment  is  instituted. 
Il  is  astoni^liing  to  wliat  extent  the  deformities  caused  by  rachitis  nre 
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Fig.  271. 


Lonpitudlnal  s«M'tion  of  ..>sityiiiir  in:ir;,nn  of  a  lon^  hone  in  rickctf:  a,  proliferating  cartilaffe-c«lli, 
the  aren  of  j»n»lift'rfitioii  very  irrrHtly  e.xten<le«l  and  the  arrangement  quite  irregular:  O.ft.  cal- 
cifii'ation  or  tlie  eartihiirinon's  matrix  at  ditlerent  levi-ls.  but  not  followed  by  formation  of  me- 
thiUarv  cavities.  Tin-  f.irnijiti<.n  uf  nuMlullurj*  <'avities  (<*.  e)  and  of  bone  is  occurring  quite 
irrepniarly,  the  level  hcinsr  hii;ht  r  nt  llu*  riulit  in  than  at  the  left  (c).  At  <ithe  osteoblasts  are 
forminjr  h»»ne.  In  various  i»ljnfs.  e^IH•(■iJllly  Ht  (/.  pieces  of  cartilage  are  seen  In  the  midst  of 
bone,  and  an  api»arent  t^an^ition  of  the  one  into  the  other  is  seen.    X  90  (Thlerfelder). 
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often  corrected  spontaneously  after  the  subsidence  of  the  acute  symp' 
toms. 

Pathologry  and  Morbid  Anatomy. — Sections  of  rachitic  bone  under 
the  microscope  show  everywhere  errors  and  defects  of  ossification  (Fig. 
271).  The  most  conspicuous  feature  of  the  microscopic  picture  is  the 
enormous  exa^eration  of  the  zone  of  multiplication  of  the  cartilage- 
cells.  Among  them  we  find  no  definite  histological  purpose,  and  no 
r^ular  arrangement  as  seen  in  normal  bone-growth.  The  bone  through- 
out, but  especially  in  the  immediate  vicinity  of  the  epiphyseal  cartilages, 
is  exceedingly  vascular.  The  osteoblasts  under  the  influence  of  a  rich 
blood-supply  secrete  masses  of  osteoid  substance,  but  deposition  of  earthy 
salts  fails  to  take  place,  resulting  in  osteoid  tissue  and  bone-cartilage 
without  lime  salts.  This  imperfect  ossification  accounts  for  the  softness 
and  osteoporotic  nature  of  rachitic  bone.  In  a  similar  manner  are  the 
growth  and  development  of  the  periosteum  and  perichondral  tissue  inter- 
fered with  :  we  find  here  also  a  rich  vascular  supply  and  osteoid  tissue. 
The  new  caucelli  of  bone  do  not  present  a  normal  arrangement,  but  are 
disposed  of  in  an  irregular  manner,  without  a  definite  architectural  plan, 
as  is  the  case  in  normal  growth  of  bone.  Myeloid  spaces  form  in  the 
cartilage,  still  more  increasing  the  osteoporosis  and  diminishing  the 
resistance  of  the  bone.  That  the  earthy  salts  destined  to  complete  the 
ossification  are  not  thus  utilized,  but  are  eliminated  through  the  kidneys, 
is  evident  from  their  presence  in  large  quantities  in  the  urine  of  rachitic 
children. 

Upon  the  cessation  of  the  active  symptoms,  either  spontaneously  or 
under  appropriate  treatment,  a  change  is  observed  in  the  tissues  of  the 
bone-growing  centres.  The  osteoid  tissue  is  promptly  converted  into 
bone  tissue  by  the  deposition  of  the  inorganic  constituents,  and  bone  is 
now  produced  in  excess.  Osteosclerosis  tiikes  the  place  of  osteoporosis. 
The  rachitic  bones  are  heavier  than  normal  bones,  their  compact  layer 
being  abnormally  thick  and  dense.  With  the  process  of  ossification 
vascularization  is  diminished,  as  well  as  the  myeloid  tissue,  rendering 
the  bones  heavy  and  exceedingly  dense.  Excessive  ossification  of  the 
bones  of  the  face  and  skull,  known  heretofore  as  leontlasis  ossea,  is 
occasionally  observed  as  one  of  the  results  of  rickets.  Sutton  re^rds 
leontiasis  ossea  as  a  modification  of  rickets.  He  n^ports  a  case  in  a 
young  man  aged  twenty-four.  The  pathological  changes  of  the  skull  in 
this  case  are  shown  in  Fig.  272. 

Treatment. — The  general  treatment  of  rachitis  consists  of  the 
employment  of  such  measures  as  arc  calculated  to  restore  normal 
nutrition.  A  proper  diet  and  the  enforcement  of  hygienic  instructions 
are  the  most  imix>i'tant  part  of  the  general  treatment.  Pure  sterilized 
milk,  eggs,  oysters,  oatmeal  gniel,  cracked  wheat,  raw  or  rare  roast  beei*, 
according  to  the  age  of  the  child,  are  the  most  appropriate  articles 
of  diet.  Plenty  of  sunlight,  fresh  air,  and  salt  baths  will  materially 
hasten  recovery.  A  change  of  climate  will  often  do  more  than  anything 
else  toward  the  improvement  of  the  geiiend  health,  and  in  obstinate  cases 
should  always  be  recommended.  If  digestion  is  impaired,  this  condition 
must  receive  special  attention.  Contrary  to  expectation,  the  adminis- 
tration of  lime  salts  has  proved  of  little  avail.  The  researelies  of 
Kassowitz  have  established  the  therapeutic  value  of  minute  doses  of 
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of  deformities.     If  ilfformity  is  found  present  fhiririjn:  this  stap^,  fiirtho 
a^TOvatioii  ciui  he  i>reventecl  .siiceessftiUy  bv  an  ftiieieiit  nieehaiiieal  suj 
port.     P!aster-of- Paris  dressing  and  plastic  splints  answer  an  excel lenl 
purpose  in  such  eases. 

Tlie  treiitment  of  eoniirnied  deformities,  after  the  disease  is  under  con 
trol  and  ossiticiition  has  taken  place,  must  he  in  acc^jrdanee  with  estaV 
lished  rules  fif  orth(*piedir  surirery.  Systematic,  welt -regulated  gA^nina 
tic  exereise  is  indicated  in  deformities  of  tlte  chest.  Cun'atnre  of  tb 
long  bones,  Buificient  in  decree  to  warnmt  surgical  interference,  should 
be  treated  hy  osterx'lasis.  Supra-crindyloid  linear  osteotomy  shoidd  he 
resortcil  to  in  cases  of  genu  val^rum  lievfrnd  the  rcacli  of  manual  redress 
ment.  I  have  invariably  optnitiHl  on  both  limbs  at  the  same  time,  aiw 
have  never  observed  any  ill  results  from  the  openition.  The  fracture? 
always  united  ]>romptly  by  bony  callus,  witliout  any  disturlxinee  in  the. 
adjacent  knee-joint  and  without  any  superabundant  amount  of  callii 
A  small  incision  is  made  through  the  in  tern  uiscidar  septum  over  the  pr 
pose<l  line  of  osteotomy,  down  to  tlic  Ijone,  wlicn  the  soft  tissues  ar 
retracted,  and  the  section  through  the  l>one  made  with  a  Macewen  chisel" 
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sufficiently  far  to  complete  the  fracture  by  manual  force.  Some  care  is 
required  in  avoiding  injury  to  the  popliteal  vessels.  The  little  wound  is 
closed  by  a  row  of  buried  and  superficial  catgut  sutures,  when  the  limb 
is  brought  into  proper  position  and  immobilized  in  a  circular  plaster-of- 
Paris  dressing  extending  from  the  base  of  the  toes  to  the  groin.  Between 
the  limb  and  the  plaster  splint  a  thick  layer  of  antiseptic  cotton  should 
be  interposed  to  guard  against  localized  decubitus  and  harmful  circular 
constrictions.  This  dressing  is  not  removed  for  six  weeks.  At  this  time 
the  process  of  repair  is  nearly  completed,  and  the  union  is  firm  enough 
to  render  further  mechanical  support  superfluous.  Genu  varum  is  cor- 
rected by  osteoclasis,  supra-condyloid  linear  osteotomy,  or  a  cuneiform 
osteotomy  of  the  tibia  from  two  to  three  inches  below  the  knee-joint, 
according  to  the  d^ree  and  location  of  the  curv^ature. 

Osteomalacia. 

Osteomalacia  (malacosteon,  mollities  ossium)  is  a  disease  affecting  the 
adult  skeleton,  and,  as  the  different  names  indicate,  characterized  by 
softening  of  the  bones.  It  differs  from  rachitis,  however,  in  that  it  pro- 
duces softening  of  normal  bone,  while  the  latter  prevents  temporarily 
ossification  of  the  soft  foetal  bones. 

Etiologry- — Osteomalacia  is  met  with  most  frequently  in  childbearing 
women,  either  during  pregnancy  or  lactation.  Op|)enheimer  states  that 
91  per  cent,  of  cases  of  this  disease  are  met  with  in  women,  70  per  cent, 
in  tliose  pr^nant.  It  is  seldom  found  in  the  male  or  the  non-puerperal 
state.  Statistics  show  that  it  is  more  prevalent  in  some  sections  of  a 
country  than  others.  In  Germany,  for  instance,  nearly  all  cases  occurred 
in  the  western  part.  In  this  country  it  is  exceedingly  rare ;  only  a  few 
well-authenticatetl  cases  have  been  reported.  In  some  cases  it  has  been 
shown  to  be  hereditary.     The  essential  cmise  is  unknown. 

Symptoms  and  Diagrnosis. — The  actual  development  of  the  disease 
— that  is,  the  bending  and  fracture  of  bones — is  ])reeeded  by  certain  pre- 
monitory symptoms.  Failure  of  the  general  health  and  wandering  pains 
in  tlie  affected  bones,  usually  attributed  to  rheumatism,  arc  among  the 
first  symptoms  to  appear.  The  urine  contains  a  great  abundance  of 
phosphate  of  lime,  which,  as  shown  by  Mr.  Solly,  is  removed  from  the 
lx)nes  and  eliminated  through  the  kidneys.  Another  abnormal  element 
of  the  urine  is  hydrated  deutoxide  of  albumin,  which  Dr.  Bruce  Jcmes 
found  present  in  one  case  in  the  |)roportion  of  &y.d7 :  1000.  In  the 
pregnant  and  nursing  woman  the  disease  begins  in  the  bones  of  the  pel- 
vis ;  in  the  male  and  in  the  non-pucq)eral  woman,  in  the  s])inal  column 
and  bones  of  the  chest.  Bc^nding  or  fracture  of  the  long  bones  occurs 
acconling  to  the  existing  pathological  conditions.  If  the  softening  is 
limited  to  the  interior  of  the  bones,  and  only  a  thin  shell  of  the  com- 
pacta  remains,  fracture  results.  These  fractures  are  produced  by  the 
slightest  application  of  force,  as  lifting  the  patient  out  of  bed  or  shifting 
the  jx)sition  in  bed.  The  fractures  in  advanced  cases  are  usually  multi- 
ple. Mr.  Tyrrell  rejwrts  a  case  with  twenty-two  fractures,  and  Mr. 
Arnott  another  with  thirty-one.  If  the  comjiacta  of  the  long  bones  is 
likewise  softened,  the  bones  bend,  the  limbs  become  shortened  and 
tvristed  in  all  possible  shapes.  The  bones  of  the  head  usually  remain 
Vol.  11—15 
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intact — another  point  of  importance  in  the  differential  diagnosis  between 
this  disease  and  rachitis. 

Rheumatism  and  malignant  disease  of  the  bones  are  the  affections 
most  likely  to  be  mistaken  for  osteomalacia.  Carcinoma  and  sarcoma 
seldom  involve  more  than  one  bono,  and  in  the  former  the  primarj' 
tumor  in  another  organ  can  usually  be  discovered.  The  pain  in  osteo- 
malacia is  always  referred  to  the  seat  of  the  bone  lesions,  and  not  to 
joints.  The  exclusion  of  rheumatism  is  a  matter  of  no  great  difficulty. 
Multiple  osteomyelitis  is  attended  by  fever,  and  not  infrequently  by 
joint  comi)lications. 

Prognosis. — In  the  puerperal  form  a  spontaneous  cure  has  been 
observed  after  the  ex|)imtiou  of  the  puerperal  period  and  cessation  of 
lactation.  In  the  non-puerperal  form  no  such  favorable  cliange  is  to  be 
exj)ecte<l.  Life  is  often  prolonged  for  many  years,  when  death  finally 
results  from  exhaustion.  The  fractures  evince  little  or  no  tendency  to 
bony  (consolidation,  and  spontaneous  correction  of  the  deformities  caused 
by  bending  of  the  hemes  never  oceurs. 

Pathology  and  Morbid  Anatomy. — The  essential  pathological  pro- 
cess in  osteomalacia  consists  in  decalcification  of  the  affected  bones  (Fig. 
273).     By  an  unknown  chemical  process  the  earthy  salts  are  dissolve<l, 

Fio.  273. 


A  fratmit'iit  «»f  b.mr  fn»jn  a  ra^f  <if  osteoma Inria.  Tho  central  part  •ihows  the  usual  appearance 
of  Imiu'.  whili'  tlio  inarL'inal  iiarl>  are  traiisi»arent,  beinjr  <l*-'Voi*l  of  lime  salts,  although  silll 
^howiiii;  l>4>in.--corinj<<'l«.'.      •  I"'. 

n^moved  from  the  ]>nrts  by  tlie  blood-vessels,  and  eliminated  through  the 
kidneys.  The  soluticm  of  tlie  lime  sidts  occurs  jmmarily  in  the  |K>rtions 
of  the  bone  next  the  me<lullary  spaces  and  Haversian  canals,  so  that  if 
the  bone  is  examined  the  eeiitnd  parts  of  the  tnibeculte  are  seen  to  l>e 
o])a(jue  like  luirmal  bone,  while  the  peri|)heral  ])arts  are  decalcified.  The 
medullary  tissue  also  undergoes  alteration  ;  the  fatty  tissue  is  replaced  by 
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round-cells.     This  change  in  the  myeloid  tissue  undoubtedly  accounts  for 
the  absence  of  callus  at  the  seat  of  fracture. 

Treatment. — The  general  treatment  should  aim  at  the  removal  of 
the  primary  cause.  In  pr^nant  women  it  would  appear  to  be  justifiable 
to  interrupt  gestation.  Lactation  should  be  arrested  upon  the  api)earance 
of  the  first  symptoms.  Whether  the  internal  use  of  phosphorus  is  of  any 
value  in  arresting  the  disease  has  not  been  sufiiciently  ascertained  by 
clinical  experience.  A  generous  diet  and  hygienic  measures  are  always 
indicated.  In  severe  cases  the  patient  should  always  be  placed  upon  a 
water-bed  and  handled  with  great  care.  Fractures  should  be  treated 
upon  general  principles,  and  bending  of  bone  prevented  by  the  use  of 
light,  comfortable  retentive  dressings.  In  three  cases  Fehling  has 
removed  the  ovaries,  and  recommends  such  operation  in  the  non-pregnant 
state,  and  Porro's  operation  when  the  uterus  is  gravid.  Fchling's  ope- 
ration has  found  a  numl>er  of  warm  advocates,  and  has  yielded  encourag- 
ing results.  Whether  castration  in  man  would  exert  the  same  influence 
in  arresting  the  disease  remains  to  be  determined  by  future  experience. 

Fragilitas  Ossium. 

Fragilitas  ossium  (osteopsathyrosis)  is  a  bone  affection  in  which  the 
pathological  conditions  are  the  reverse  of  those  descril>ed  as  cliaracteristic 
of  osteomalacia ;  that  is,  the  pro|K)rtion  of  inorganic  to  the  organic  con- 
stituents is  in  favor  of  the  former,  rendering  the  affected  bones  abnor- 
mally brittle.  The  nutritive  disturbance  manifests  itself  by  an  apparent 
increase  of  the  earthy  salts,  with  elimination  of  the  cellular  elements  and 
diminution  of  vascularization.  The  essential  cause  of  this  disease  is 
unknown,  but  many  clinical  facts  point  to  disturbed  or  imperfect  inner- 
vation. The  gross  appearances  of  the  bones  do  not  indicate  any  well- 
marked  jmthological  clianges.  In  a  case  mentioned  by  Mr.  Stanley  "a 
portion  of  the  recently- fractured  femur  exhibits  a  thinning  of  its  walls 
from  the  absorption  of  its  inner  lamina?,  but  without  s(3ftening  of  its 
texture ;  it  retains  the  hardness  of  healthy  bone." 

The  fragility  varies  greatly  in  degree.  If  the  disease  is  well  estab- 
lished and  far  advanced,  fractures  occur  from  the  most  trivial  causes ; 
multiple  fracturt»s  of  the  long  bones  constitute,  therefore,  the  most  con- 
si>icuous  clinical  feature  of  this  diseasc\  It  affects  males  and  females  of 
(lifferent  ages.  Landerer  re|K)rts  the  case  of  a  man  twenty-three  years 
of  age  who  had  suffered  eight  fra(*tures,  in  eaeh  instance  the  fracture 
being  the  result  of  an  insignificant  injur\\  Planehard  mentions  a  girl 
twelve  and  a  half  years  old  who  came  under  his  observation  who  had 
sustained  forty-one  fractures.  Heredity  is  acknowledged  as  one  of  the 
eti(»logical  factors.  An  instance  is  mentioned  by  Pauli  in  which,  for  three 
generations,  certain  individuals  of  a  family  have  suffered  from  extraor- 
dinary' fragility  of  the  b(mes. 

Fragilitas  ossium  has  been  observed  as  a  complication  in  some  forms 
of  insanitv,  and  as  the  result  of  long  confinement  in  bc»d  incident  to  other 
chronic  ailments.  The  general  health  is  usually  not  much  impaired  unless 
the  disease  is  associated  with  antecedent  or  intercurrent  affections. 

The  increased  brittleness  of  bone  is  not  incom|)atible  with  prompt 
and   perfect  reimir   of   a   fracture.      In   some    instances   it   has   been 
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observed  that  bony  union  occurred  in  a  shorter  time  than  under  ordinary 
circumstances.  In  other  cases  general  nutrition  is  so  much  impaired 
that  calhis-formation  is  imperfect  or  entirely  wanting.  The  usual  treat- 
ment for  fractures  should  therefore  ahvays  be  instituted  in  such  cases 
with  a  view  of  obtaining  bony  consolidation  of  the  fracture  ^nth  the 
limb  in  gootl  j)08ition.  Long  confinement  in  bed  should  be  avoided  by 
the  use  of  plastic  circular  splints,  which  will  enable  the  patient  ^vithiii 
a  few  days  after  the  accident  to  avail  himself  of  the  benefits  of  out-door 
air  and  exercise.  The  general  health  of  the  patient  should  be  improved 
by  appropriate  diet  and  favorable  hygienic  and  sanitary  surroundings. 
Markoe  advises  the  internal  use  of  iodide  of  potassium  in  cases  of 
defective  callus-production. 


Fig.  274. 


Osteitis  Deformans. 

This  bone  affection  was  first  described  by  Sir  James  Paget  in  1877. 
The  clinical  aspects  and  patliological  changes  of  this  form  of  non-sui>- 
purative  inflanimation  of  bone  are  w^ll  given  in  this  author's  own 
language  :  "  This  form  of  chronic  osteitis  begins  in  middle  age  or  later, 
is  very  slow  in  |)rogross,  may  continue  for  several  years  without  influ- 
ence on  the  genenil  health,  and  give  no  other  trouble  tlian  those  which 
are  due  to  the  changes  of  sliape,  size,  and  direction  of  the  diseased  bone. 
Even  when  the  skull  is  largely  thickened  and  all  the 
bones  exceedingly  altered  in  structure,  the  mind 
remains  unaffec^ted.  The  disease  affects  most  fre- 
quently the  long  bones  of  the  lower  extremities  and 
the  skull,  and  is  usually  symmetrical.  The  l>ones  en- 
large and  soften,  and  those  bearing  weight  yield  and 
become  unnaturally  curved  and  misshapen,  suggest- 
ing the  proposed  name,  osteitis  deformans  (Fig.  274). 
Tlu;  s])ine,  whether  by  yielding  to  the  weight  of  the 
overgrown  skull  or  by  change  in  its  own  structures, 
may  wilt  and  seem  to  shorten,  with  greatly  increased 
dorsid  and  hiinhar  curves;  the  jxjlvis  may  become 
wide ;  the  necks  of  the  femurs  may  bectmie  nearly 
horizontal.  But  the  limbs,  however  misshapen,  re- 
main strong  and  fit  to  supiwrt  the  trunk.  In  its 
cjirlier  periods,  and  sometimes  through  all  its  course, 
tlic  dis('as('  is  att(»n(l(»d  with  |>{iins  in  the  affected 
boius — ])aiiis  widely  various  in  severity  and  variously 
<les(ril>e(l  as  rhouniatic,  gouty,  or  neuralgic — not  es- 
IM'cially  iiootiirnal  or  |>erio(lic{d.  It  is  not  attended 
with  lever.  No  chanicteristic  c(mditions  of  urine  or 
fiiMM's  have  been  found  in  it.  It  is  not  ass<XMatid 
witli  any  eonstitiiticmal  diseas(»,  unless  it  l>e  cancer. 

'*  The  bones  examined  after  death  show  the  con- 
se(iU(Miees  of  an  inflammation,  affecting  in  the  skull 
the  whole  thickness,  in  the  long  Inmes  chiefly  the 
compact  structure  of  their  walls,  and  not  only  the 
walls  of  their  shafts,  but  in  a  very  characteristic  manner  those  of  their 
aiiicular  surfaces. 


Ostrilis  <lflt>rinMii*- : 
stH'tiiiiis  <»f  tibia 
and  ]iate1la. 
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"The  changes  of  structure  prrKhiced  in  the  ejirliest  periods  of  the 

li^^'a^e  have  not  Ix^en  oliservc<I,  liiit  it  may  he  l:M:^ieve<1  that  tliey  are 

tinflamimitory,  fur  the  s(»ftening  is  a8i5*>ciatod  with    enlargement,   with 

lexceissive   pHxlnetinn    of    iTni>erfectly   developed   structures,   and   with 

increa.'^ed  bl wxl-su  p[ >ly , 

"Whetlier  inflammation,   in  smy  degree,  continue?*  to  the  lairt,  or 
rhether,  after  many  years  of  prt»gres;s,  any  rp|mnitive  changes  ensue, 
fler  the  manner  of  a  8*^-111 1  let!  eunseeotive  harden  in  ji;»  is  uncertain/' 
Thii=i  litelike  <Ies<'ription  vf  the  most  important  eliniaJ  features  and 
pithological  clmnges  of  this  disease,  given  hy  one  ttf  the  pirnieers  (»f 
mr^iejil  jiaihology,  would  indicate  that  thisdiseast^  is  more  closely  allied  to 
he  cla.NH  of  l>c»ne  di.seases  ciuisetl  hy  nutritive  changes  than  to  iutJamma- 
>ry  procea8e>s  as  they  are  untler8t4:K>d  at  the  present  time.     The  absence 
jf  high  temperature  and  other  symptoms  of  inflammation  would  cer- 
tainly tend  to  cKjinfirm  such  an  origin.    That  the  di&ciise  may  remain  hm- 
|uhI  to  one  €ir  two  l>ones  has  Ix-en  shown  by  a  number  of  clinical  <^bser- 
(rnttons.     Bowlby  <?alU  attention  to  a  case  lasting  ten  years,  in  wliich, 
mntTaiy  to  the  rule,  hut  a  single  heme — the  femur — was  atlecteih     The 
itic*nt  was  a  sufferer  from  gout,  and  there  was  asscx'iated  osteoarthritis 
if  the  hijv  and  knw-joiuts.     Humphrey  deseril)es  a  ease  in  which  the 
t'  the  upj»er  limbs  were  afleet<:Kh  while  the  bones  of  the  kiwer 
iH's  shtnve<l  very  little  tnice  of  tlie  disease*     The  disease,  like 
Htber  l>one  affections  c3His4x1  by  faulty  nutrition,  is  sometimes  heretlitaiT, 
\(aguire  mentions  the  fact  that  one  of  Paget's  original  tive  c^iuses  lived 
>  bl?  over  sieventy  years  of  age,  an«l  that  two  sisters  of  this  jwiticnt  began 
show  sigUf*  Of  the  siime  disi>asi\     Hutchins*m,  in  sjieaking  of  this 
Ii^rm  of  bone  disease,  says  that  it  is  a  disease  chiefiy  of  senile  jwritxls  of 
ife  ;  tlmt  it  may  cx^nir  in  either  sex,  but  is  more  frctjuent  in  men  ;  that 
often  hapi>eus  to  tht^se  M'ho  have  a  gcaity  family  history  ;  that   it  is 
probably  more  common  in  England  than  elsewhere ;  tliat  it  consists  of 
prtici?*s  i>f  ot^iteitis  and  periostitis,  attendetl  by  the  abundant  formation 
ill-develofjed  new  Ixme  and  the  breaking  to  some  extent  of  the  old  ; 
it  b  often  in  the  early  stages  restricted  to  one  bune ;  that  it  tends  in 
cast:^  to  become  geneiidized,  involving  all  the  Ixmes  of  the  brxly  ;  that 
\m»  no  eonneetion  \%itli  syphilis,  although  it  may  be  simulated  hy  it ; 
Eit  ii  pursues  a  chn>nic  e^airse. 

The  treatment  of  Paget's  disease  of  the  bones  in  the  absence  of  an;? 

fipeeial  cause  must  be  directe<l  mainly  toward  the  improvement 

tiie  general  health  of  the  patient*     As  osteitis  deformans  res(^ml>ics  in 

IX  respects  rickets,  it  is  fn^ssible  that  the  internal   adrninistnuinn  i>f 

Jl  diiM^  of  phosphorus  or  arsenic  may  pmve  of  value  in  it^  trtiatnient. 


EXOSTI^IS. 

tnottier  aflret*tton  of  bone  eause<l  by  li>cal  errors  of  nutrition  is 
K<Mto<«t}iw  By  this  term  is  meant  a  hx^ilize<I  liypertrophy  of  bone  to 
Sitttngut^h  it  fnun  <»sti-«mia  or  bune  tumor,  Osteomata,  or  true  l>one 
imon*,  arc  mf»st  fre^jur'ntly  met  witli  in  eounection  with  the  bones  of 
tie  cmniuni  and  face,  while  exostosis  affect**  in  preference  the  epiphyseal 
itnti*^  of  the  long  Vwrnes.  In  these  loc*aHtics  the  exostosis  api>ear8 
fomi  of  swellings  which  spring  fmm  tlie  epiphyseal  line,  ana  are 
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composefl  of  cancellatcKl  tissue  eoveretl  by  a  very  thin  layer  of  coni])act 
tissue.  Vireliow  a|jpli*'d  to  thi?;  affection  the  term  "  enchondrosis  0!>j^i- 
fifans/*  Fuvoritt^  lunilitit'i^  aro  the  iiiiiiT  8nHa(*e  just  above  the  condvle 
of  tlio  tliniir,  the  hi'ail  <»f  tin-  tihin,  t>r  pliahuiges  t>f  flie  finders  and  u>esN 
Mucous  hursie  soiiiutiiui's  furoi  nil  the  siiHliee  of  the  swelling,  whieh  has 
given  rise  to  still  aiiotlier  name  by  whieh  siieli  swellings  are  known — 
viz.  exostosis  hiirsitta.  Aeeording  to  liiiidHeiseh»  sueh  Inirsa?  ai-e  jinv 
longatioiis  from  the  artieular  synovial  membrane.  While  in  some  in- 
stances such  a  direct  c<»nimuniwition  exists  betwetni  bursa?  and  adjaeent 
joints?,  in  the  inajority  *if  eases  the  bursa  flevelops  as  a  new  i?trueture  on 
the  surface  tif  tlie  swelling,  in  whieh  event  no  direct  eonniiunication  exists 
l>et\veen  it  and  the  a<ljacent  joint.  Frequently  the  surface  of  such  *<well* 
ings  is  covered  by  a  tliin  layer  of  eaitilage.  The  surface  is  often  very 
irreguhir,  showing  the  cfTect  of  pressure  n|K)n  their  gro>\th  (Fig,  27->), 

FiG.  275. 


i, :% 


EjcosIoaIs  of  head  of  tibtu. 


This  affection  is  often  multiple.  Clark  imports  a  case  in  wliieh  aJl 
bones  of  the  IkhIv,  with  the  exce|»tion  of  the  Imuics  of  the  skull,  were 
affected.  Pick  describes  a  case  with  VM  exostoses;  Leidy,  with  126; 
Ijiigroux,  with  50 ;  Cliarhonx,  with  40  ;  and  in  ('ampbell's  ease  they  are 
said  to  have  been  inmimeralde.  I  have  observtMl  a  eas4_'  in  which  Iwitli 
upper  ends  uf  the  leinoni  were  affected  to  such  an  extent  as  tu  interfere 
materially  wnth  the  free  motion  of  the  hip -joints. 

Many  authors  regard  this  form  of  exostosis  as  a  cireum scribed,  mod- 
ified form  iif  rickets  in  the  adult,  It  appears  to  be  liertnlitary  to  a  certain 
extent.  CliarlMnix  calls  attention  to  a  ease  of  transmission  of  this  affec- 
tion fnmi  fatlier  to  s<ai  and  fo^m  the  son  to  four  gmndehildren.  Maeh^an 
describes  six  cases  af  muhiple  csuicellons  exostoses  occurring  in  the  same 
family.  Heredity'  was  manifestly  present,  but  there  was  nothing  to  sup- 
port the  idea  that  t!ie  disease  was  of  syphilitic  or  rheumatic  origin  or 
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liat  it  WBu*  due  to  tlit*  efitH?ts  of  int4?rniHrriuirc'.  There  were  srnne  evidences 

f  riekeU.     Be^sel-Hii^^n  clainiti  tliiit   rmilti|ile  exostoses  wiiist*  dlstiirl*- 

iu?fs  in  the  growth  of  imuo,     Kubhistein,  liowever,  is  ni>t  iiu-liiu'd  to 

ecepf  tin*  view  that  a  direet  rrhitioii  rxists  betwt'en  the  '^ize  of  the  exos- 

►si Si  ajid  tlie  decrease  in  the  ^rowtli  of  b^nies.     Sehiiller  1  Relieves  that  the 

>nditum  w  not  one  of  primary  retardation  of  growth,  l>iit  one  of  priniarv 

>verirrt>wth,  in  whieh  all  irrowth  eeases  hkhkt  than  nnder  ordinary  eir- 

mnisianees,     Orlow  maintains  that  exostosis  bursata  spruiL^s  froiu  the 

fjiiidivrieal  eartila^e^  tlie  bursa  lieing  of  seeHinlary  origin,   Lat^roux  ati;rei*8 

riih  Vix  that  these  exostoses  may  be  the  result  of  exaggerated  Ixine- 

pryclnction  ineitk'nt  to  a  recovery  from   rickets,     Exf>stfKsis  often  results 

■in  im|>airmefit  of  fnnetion  l>y  tfie  swelling  interfering  with  frtT^  motion 

of  adjacent  jv>ints  or  the  action  of  important  muscles;  in  other  more  rare 

istiinces  the  prcsisure  upon  important  vessels  may  resnlt  in  graugivne. 

Hill's  n»port,s  a  case  in  whieli  exnst^isis  of  the  head  of  tlje  tibia  (Fig.  5) 

*l  g-angrene  of  tlie  foot  and  leg  by  pressing  on  tlie  arteries,     lirann 

ii[>|mrent  complete  ankylosis  of  tlie  hip  caused  by  an  exostosis  nine 

I'heij  in  length  extending  downward  from  the  anterior  superior  spine 

"of  the  ilium. 

Treatment, — Ab  exogtosi8  of  the  rane^llons  variety  is  preee<le<l  V>y  a 

fc4  lions  and  osteoid  stage,  it  wouhl  ajiixnir  that  any  thei*:iiHnitic  agent 

\\  onhl  fav<»r  ossiticati<m  would  exert  a  tendency  U*  the  limitation 

of  the  growth.     This  disease  in  its  active  stage  almost  exclusively  atfects 

^'oung  adultvs  lx»fore  o.ssitication  has  been  completed.      For  these  rttis<»ns 

am  ineline«l  to  lK4ieve  tliat  antirachitic  rcmwlies,  notal>ly  pliosphonis 

ml  aixmic,  would  prove  useful   in  limiting  thi*  growth  t»f  the  swelling 

fhy  causing  an  early  transition  of  innnatiirc  into  mature  tissue, 

C>[>erutive    removal    is   <mly  indicated    when  the   growths    lutcrfiTe 
with  joint-function  or  prmlnce  harmful    pressure.     In  either  of   these 
^''entft  **«implete  removal  must  l>e  effected  by  oiK^rative  nieusurt^s.     Fivviu 
fiict  that  these  swellings  are  in  veiy  clos<'  [n^oximity  to  joiut>,  aufi 
sionaliy  at  least  are  in  comrmmii*ation  with  tlu-m  tlirou^li  an  cnerlying 
Citirsa,  liseptic  prt*cantions  must  lie  followed  out  in  j>erforming  the  o|>era- 
iiin,  aj4  otherwise  a  serious  and  often  tife-thrwitening  suppimitive  atlliritis 
rht  follow.     After  free  exposure  of  the  base  of  the  swelling  it  isi  sev- 
tred  fmm  the  shaft  of  the  bone  by  a  chisel.     After  careful  lia^n^ostasis 
be  wound  is  closed  l>y  suturing  thnaighout.     lunnobilization  and  abso- 
pest  of  the  limb  miL'$t  be  secured  until  the  wound  is  heak^l. 


Infective  Diseases  of  the  Periosteum  and  Bone, 

The  list  of  infective  diseases  of  the  periosteum  and    bone    is  con- 

aily  growing  limgt*r.     Sime  of  the  affections  M'hich  I  have  includiHl 

ag  th^  disea,sc»8  resulting  from  abnorujal  or  defective  nutriti<ui  will 

'  '      "    sticm  have  to  be  includfHl  under  this  htinling,  as  their  niiero- 

I  ill  lie  demonstrated  by  future  observation  and  res*^irch.     The 

3inmtor\*  affections  of  tin*  Ixine  and  its  envelo|>e  nrv  eliameterized  by 

Itn  pathological  processes  which  tlistinguisb  tliem  from  the  diseases 

miBed  ny  nialnutritiim  antl  regenerative  pr«»cesscs.     In  all  inflaninvatory 

\  more  or  less  of  the  new  material  is  destroy eil  and  lost,  while  in  all 

JVC  pn»ces«es  the  new  cellular  elements  are  utilized  in  the  formatit>n 


232  DISEASES  OF  THE  BONES. 

of  new  tissue.  In  all  infective  lesions  of  the  bone  and  its  fibrous  invest- 
ment^ unless  caused  by  an  infection  through  an  open  wound  communicating 
with  the  periosteum  or  bone,  the  microbes  reach  the  seat  of  the  disease 
through  the  circulation,  localize  in  the  part  predisposed,  and  produce  there 
their  pathogenic  action.  The  microbes— or,  rather,  their  toxic  products — 
destroy  more  or  less  of  the  exudate  which  then  constitutes  tne  specific 
pathological  product,  and  the  macmscopical  appearance  of  which  often 
furnishes  an  indication  of  the  character  of  the  microbial  invasion.  The 
microbes  which  are  known  to  be  the  direct  cause  of  infective  diseases  of 
the  bone  and  its  envelope,  the  periosteum, are — 1,  pus-microbes;  2,  bacillus 
of  tuberculosis  ;  3,  unKuown  microbe  of  syphilis ;  4,  actinomyces.  The 
pyogenic  microbes  produce  suppurative  lesions,  while  the  remaining  mi- 
crobes, when  present  in  a  pathogenic  quantity,  possess  the  intrinsic  power 
of  converting  mature  into  granulation  tissue.  The  pathological  product 
of  the  latter,  being  com|)osed  primarily  largely  of  granulation  tissue,  was 
termed  by  Virchow,  years  ago, "  granuloma,"  The  pus-microbes  produce 
an  acute  suppurative  inflammation,  while  the  aflTections  caused  by  the 
remaining  microbes  are  clinically  characterized  by  their  chronicity. 

Periostitis. 

Inflammation  of  the  periosteum  should  be  classified  according  to  its 
microbic  cause  into — 1,  suppurative;  2,  tubercular;  3,  syphilitic;  4, 
actinomycotic. 

Suppurafire  Periosflfis, — Primary  suppurative  periostitis  is  an  exceed- 
ingly rare  disease.  It  usually  occurs  as  a  secondary  afiection  in  the 
course  of  osteomyelitis.  Traumatic  periostitis,  without  invasion  of  pus- 
microbes,  does  not  occur.  The  regenerative  processes  in  the  periosteum 
followiug  an  injury  are  constantly  being  mistaken  for  inflammation,  and 
are  treated  ujion  this  wrong  supposition.  Without  microbes  there  can 
be  no  periostitis.  A  jjroat  deal  of  harm  has  followed  the  practice  of 
surgeons  who  persist  in  regarding  suppurative  i)eriostitis  as  a  common 
primary  disease.  The  treatment  adopted  upon  this  ground  is  not  adapted 
for  the  primary  osteomyelitis  which  precedes  it.  Extensive  necrosis, 
serious  joint-complications,  ])ya?mia,  and  death  are  some  of  the  conse- 
(luences  which  follow  such  a  wrong  diagnosis  and  the  treatment  adopted 
to  meet  tho  indieations  of  a  secondary  disease  in  place  of  the  original 
affection — the  osteomyelitis. 

In  tlie  (exceptional  cases  in  which  suppurative  inflammation  of  the 
periosteum  occurs  as  a  j)rimarv  affection  the  periosteum  becomes  exceed- 
ingly vascular ;  ])ns  accumulates  between  it  and  the  underlying  bone. 
The  compact  layer  of  the  denuded  bone  is  implicated  in  the  infection, 
and  superficial  necrosis  is  a  frequent  result.  Swelling  ap])ears  almost 
in  the  beginning  of  the  dis(»ase,  while  in  secondary  periostitis  it  is 
a  later  manifestation.  Pain  and  tenderness  correspond  in  extent  to  the 
area  of  infection.  Botli  the  local  and  general  symptoms  are  less  intense 
than  in  cases  of  osteomyelitis.  Early  and  free  incisions  under  strict 
antisei)tic  precautions  will  not  only  promj)tlv  remove  pain,  but  will  also 
limit  the  extension  of  the  dis<»ase  along  the  j)eriosteum  and  adjacent 
structures. 

Pcriosiitifi  Alhuminosa, — Oilier  describes  a  form  of  acute  periostitis 
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which  from  the  ehamcter  of  the  iurtiininiatorv  prtKluet  he  wished  to 
diatingtii^h  fmm  the  ordinary  siippunitive  form,  iiiul  giive  it  the  name 
liosfitis  nibuminom.  Instead  ui'  pus,  the  ititiamniatorv  material  wtis 
l>f  a  sen>us,  visciil,  or  albnminotis  ap|x'amnce.  Mmlern  writers,  [low- 
e'er,  by  more  extender  I  elinieid  ol)Mervatioiis  and  careful  biieteriolog- 
sl  inve^igtttions,  are  iiiclintHl  to  disregard  the  pathological  distinc- 
|ion  €?3tablij?heil  by  Oilier*  Sc^hlatigt^  reported  four  cases  of  alhiuiiiuous 
crio&ttti:^  in  addition  to  eleven  previously  uliserved  liy  ilifferi-nt  authors. 
All  of  the  ixitients  were  young,  l:M?tween  fifteen  an<l  twenty  years  old. 
There  was  no  pus,  but  a  serous  synovia-like  Htiid  with  evidences  at' 
Inflnmnintion  in  and  around  the  bone.  He  rt^rds  the  dist»ase  as  a 
jTonii  of  aimte  suppurative  osteomyelitis,  of  less  intensity  than  ordi- 
^rily  s*x*n,  Ri>S4^'r  regards  it  as  a  mistake  to  create,  with  Oilier,  a 
Bew  Vfiriety  of  ijerrostitis  on  account  of  the  presence  (tf  a  known  exu- 
atioti,  inasmuch  as  he  has  found  such  exuaatinn  in  eormection  with 
usteomyelitis  ami  tubercular  jteriostitis,  and  thinks  that  the  prcsi-nce 
certain  tmses  of  s<.'rum  or  bliMxly  serum  containing  lat-glyl>nlcs  is 
not  **tiffieient  to  place  on  a  |H?rnianent  basis  the  diX'trine  of  a  s]>ecial 
athological  or  etiological  form  of  jxriostitis,  as  is  claimed  by  Oilier 
For  the  albuminous  vari<'ty, 

Jaksch  dcserilK»s  a  cas€»  of  periostitis  albuminijsii,  which  the  clinical 

|€ourst%  as  well  as  the  bacteriological  iuvestigatiun,  proviHl  to  be  a  nioditiid 

form  of  liCMte  osteomyelitis.     Schninck  collectc*!  32  casc»s  of  soi*aIleil 

rriti^titis  albuminosa.     In    the   albuminous  exudate  were    found,  on 

^i<'r*.i^?opic  examination,  Hmvuli  of  fibrin,  and  in  its  meshes  white  and 

b]«MKl-eoq>n>i*les,  globules  of  fat,  nnclcateHl  cells,  and  detritus  ;  also 

les  of  granulation  ti.s^ne  cnnijwiscHl  of  round-cells  in  varying  stages 

of  fatty  ik^eneration,     Ik>th   layers  of  iK^riosteiuu  weiT  thickened  and 

«lerEUitims.     In  Ijoth  of  Schrank*s  cases  pus-e(»rpnseles  were  [iresent, 

fit  in  Ismail  tpiantity.     In  this  variety  the  symptoms  are  less  acute  and 

iiten<«e  than  in  the  onlinary  form  of  seeondarj'  suj>pnrativc  [)erir>stitis  tnl- 

>wing'  acute  iiriteomyelitis.     In  one  of  his  eases  lie  had  reason  to  In-lieve 

liat  the  |K»rif»stitis  was  primary.     The  temjicrature  is  rarely  very  high, 

[id  the  general  disturbance  is  companitivcly  mild.     It  has  been  obs<.*rvt^il 

i  frtHpiently  in  the  diaphyst*s  of  the  long  bones,  and  in  preference  in  the 

of  the  lower  extrennties  near  the  ei>iphyseal  cartilages.     As  eom- 

irtnl  with  onlinar)'  suppurative  jieriostitis,  the  swelling  is  at  first  difiPuse  ; 

Iter,  more  eireumscribe<l.     The  skin  is  at  tirt^t  unchanged  ;  later  it  pre- 

fnls  a  reddish  or  bluish  dist*t»hmition.     The  disease  terminates  in  a  few 

tt-ek:*  or  it  may  be  prolonged  for  several  years.     If  necntsis  of  the  bone 

nxnirs  the  sefpiestrnm  is  of  a  greenish  color,  and  the  cavity  in  which  it 

'^  y  lim^l  with  gold-yellow  gmnulations.     All  the  eonditions  ret^mble 

every  resiieet  ordinary  suppurative  periostitis,  only  pus  is  absent.     In 

*  case  All>ert  examintnl  the  exudate  clieioically  and  fianid  nmcin.  Garr^, 

E^hianjre^  and  I^*girlm  found  in  the  exudation  the  sta|>hylm'occus  ]>yogencs 

ureas  and  ma*le  cultivations.  Si-hmnck  cultivnttHl  jHis-microbes  from  the 

extulaie  of  both  of  his  cases.    Vollert  believes  that  in  these  eases  sujipu- 

mtioo  is  present  at  tirst,  but  that  tlie  exudate  later  iinderg<x*s  a  change^ 

CAaned  by  deeenenition  of  its  histological  elements.    tSc^hlange  rcgfird*^  the 

rlit^ea^e  o-  lified  form  of  osteomvelitis.     He  l:ielieves  the  diffen*Jiee 
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uiti's  is  not  one  in  kind,  but  one  of  degree.     Rosenbaeh 
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produced  such  a  form  of  osteomyelitis  artificially  in  a  rabbit.  A  diminished 
virulence  of  the  pus-microbes  furnishes  the  most  plausible  explanation. 
Suppurative  osteomyelitis  shows  great  differences  in  reference  to  the 
virulence  of  the  infection.  I  have  seen  numerous  cases  of  osteomyelitis 
in  which  later  infection  of  additional  bones  in  the  same  individual  did 
not  give  rise  to  suppuration,  tlie  exudate  Ixiing  of  a  serous  or  albuminous 
character,  while  in  other  instances  the  final  infection  resulted  in  the  pro- 
duction of  new  bone  without  loss  of  tissue,  a  plastic  taking  the  place  of 
a  destructive  osteomyelitis. 

I  have  observed  several  cases  of  osteomyelitis  in  which  the  secondary 
jMjriostitis  answered  to  Ollicr's  description  of  periostitis  albuminosa.  All 
of  the  jxitients  were  young  persons,  and  in  most  of  them  the  jwsterior 
surface  of  the  femur  was  the  seat  of  disease.  I  fully  concur  with  those 
authors  who  regard  albuminous  jx^riostitis  as  a  secondarj'  i)erio8titis  fol- 
lowing in  the  course  of  a  nuKlified  mild  form  of  osteomyelitis. 

Tubercular  Perioxfiti^, — Periosteal  tuberculosis  of  the  long  bones  is  a 
comparatively  rare  ai!cK»tion,  being  far  less  frequent  than  the  syphilitic 
variety.  As  a  primary  disciise  it  involves  most  frequently  the  vertebre, 
ribs,  cranium,  and  bones  of  the  face.  In  the  last  locality  it  attacks  the 
orbital  border  of  the  malar  bone  most  frequently.  As  a  secondary  affec- 
tion in  tubennilosis  of  the  long  bone  it  <ievelops  most  frequently  in  con- 
nwtion  with  the  diffuse  infiltrating  form  of  osteotuberculosis.  In  tul)er- 
culosis  of  the  ribs  the  disease  starts  most  frequently  in  thcperiosteuni, 
and  the  bone  is  gmdually  destroyed  from  without  inward.  Tlie  compact 
layer  of  tlu»  ril)s  at  points  ('orres]H)n(ling  to  the  disease  in  the  i)criosteuin 
shows,  at  first,  minute  eireumseribed  defwts,  which  gnidualiy  enlarge, 
im])arting  to  the  hone  a  honeycomb  a})})earance.  The  disease  often 
destroys  the  continuity  of  tlu;  bone,  giving  rise  to  a  jxithological  fracture. 
It  not  only  s|)rejuls  in  tlie  direction  of  the  bone,  but  also,  by  continuity, 
along  the  periosteum,  terminating  frequently  only  with  the  destruction 
of  the  entire  p<'riostcal  envelope.  The  jH»riosteum  being  the  primary 
starting-point  of  the  disease,  extension  of  the  process  to  the  tissues  out- 
side of  the  ])eriosteuni  is  an  early  oeenrrenee.  In  this  locality  the  disease 
is  usually  a  painless  atlcction.  The  patient  often  neglects  to  seek  medical 
advice  until  he  is  alann^Ml  by  the  appearance  of  a  swelling,  which  upon 
examination  is  fonn<l  to  be  a  tubercular  abscess  in  connection  Mitn  a 
tubercular  ])eriostitis  and  osteomyelitis  of  (me  or  more  ribs.  In  the 
adult,  tubercular  sjxjndylitis  is  most  commonly  the  result  of  extension 
of  the  <lisease  fnnii  the  periosteum.  A  numlHT  of  vertebne  are  attacked 
simultaneously  or  in  rapid  succession,  and  the  formation  of  a  tul>ercular 
abscess  sooner  or  later  must  be  exjM'cted.  Curvature  of  the  spine  is 
frequently  absent,  an<l  when  ])resent  it  is  not  as  angular  as  when  the 
<Iisease  attacks  ])rimarily  the  body  of  one  or  more  of  the  bones. 

Primary  tuberculosis  of  i\w  ])eriosteum  of  the  cranial  Ixmes  often 
lea<ls  to  extensive  necrosis  of  the  external  table  of  the  skull,  while  in 
primary  tuberculosis  of  the  cranial  bones  the  entire  thickness  of  the 
bones  is  involved  from  the  begimiing.  As  a  s(HM)ndar}'  disease  in  tuber- 
culosis of  the  long  bones  it  is  rare,  except  in  the  difliuse  variety.  When 
the  dry,  granulating  focus  reaches  the  periosteum,  a  small,  soft,  elastic, 
limited  granulation  swelling  forms,  lirst  under,  later  outside  of,  it.  It 
is  characterized  by  slow  growth,  comiKiratively  little  jMiin,  slight  tender^ 
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and  a  tendeucy  to  I'ernain  8tatioiiarv  for  a  long  time.     If,  liowcver, 
il  focu.K  has  become  i»hees\%  un<l  tlif  litjUcHfd,  diwsy  material 

contact  with  the  {K-riosteiim  and  parapcriastoal  tis?^uc.s,  a  tuber- 

Sil'ar  abscess  forms  in  a  .shfui  time.  As  .smui  as  tlie  peritisteinn  has  l>een 
E-rforated  the  ehee??y  material  inf'erts  the  eoniieetive  tissue,  which  then 
an  active  n«iit  in  the  f^irmation  of  the  tiil^ereular  ahscc-s.  The 
io&teura  niptures  ^jMjntaneously  ;  the  skin  overlying  it  lienniies  tuber- 
jlar,  and  presents  subsequently,  at  the  point  of  perfonition,  the  appear- 
of  lupus.  The  bnncs  of  the  pelvis  are  oeeasicmally  the  seat  of 
primary  tnlx*rcuh*sis  of  tlie  periosteum,  whieli  is  usually  fc»llowed 
the  tVirmation  of  largt^  tubercular  aiiseesst^s,  wbieli  %vlicn  ineisc^d  (tr 
laiWr  s|Nmtaneous  rupture  are  fnllowctl  by  mixctl  infection,  profuse*  sup- 
jpuration,  hectic  i\'\t*r,  aiul  t^ften  ilcath. 

In  tlie  dirtereutial  diagnosis  bet  wee  Ji  tul>ureular  and  .syphilitic  peri- 
)4ititJs  the  eliaracter  of  tlie  swelling  is  of  great  iniportanee.  In  tlie 
fonner  central  st>ftening  is  of  fiv^pient  occur reurc,  and  takes  )>kee 
earlier  than  in  the  hitter;  at  the  same  time  pain  an*!  tcudcrncss  are  not 
as  well  marked  as  in  syphilitic  gumma  of  the  |XTiost(Hnn. 

Treatment. — The  general  treatment  in  tubcreuhtr  jteriostitis  is  the 
nine  ae$  in  cases  in  wliieh  the  same  disc»a,^^  is  lix^tted  in  other  organ^^ — 
vix,  the  impn)venient  of  the  general  heaUli  by  a  liberal  and  nutritions 
|<liet,  api>n>pnate  hygietiie  measures,  diangc  of  climate,  and  the  employ- 
it  ot^  remedies  wliich  ai'e  known  to  ])ossess  antitubermlar  properties, 
>ly  gnaiueol  and  syrup  of  iodide  of  inju*  If  the  peri(»stitis  has  led 
tlie  funnatit)n  of  a  subcutaneous  abscess,  the  same  should  be  evacuated 
by  tapping,  the  d6t>ris  in  its  interior  washed  out  by  irrig-ation  with  a 
Munite^I  solution  of  boric  acid^  after  which,  according  to  the  age  of  the 
wit,  fri»in  two  to  eight  drachms  of  ID  jier  cent,  iodoform  in  glycerin 
injecti.*<h  This  little  oiwral ion  sliould  be  maile  imder  strict  aseptic 
j^recautions,  and  rep<^atea  every  week  or  two.  If  the  tnbercnhir 
ik^c:^  li^t^  Ui'n  i>|i4*neii  intentionally  or  aeeidentally,  and  a  listuhms 
[opening  liaj*  formed,  the  employment  of  iodoform  injections  wil!  no 
prtJVe  of  value.  In  such  cases  the  dist^ased  part  should  l>e 
uhI  Ijy  an  incisit>n  if  accessil4e  to  treatment,  anil  all  diseas*»d  tissue 
jved  by  the  use  of  a  sharp  Volkmanu*s  spoon.  It  nnist  be  rcmem- 
'  that  the  dls^^ase  invariably  has  attacked  the  nndcrlyiiig  b^me  more 
■}  hence  a  thin  hiyer  of  the  osteoporotic  bone  shf*uhl  1r^  remove<l 
Iritti  the  sharp  spixjn  at  the  simie  time.  After  rendering  the  cavity 
JioniUirhiy  jise(»tic,  it  should  be  <lried  and  covered  with  a  thin  film  of 
ff  '  'wderrHl  iiKhifonn  or  jtaintcd  over  with  a  1(>  [kt  cent,  emulsion 
*riu  in  gly(H*rin.  l*acking  for  a  few  days  with  iorloform  gauze  is 
^n'fcnible  to  immc<liate  suturing  of  the  wouml.  The  s<x'ondarv  sutures 
in  be  intriKJuccd  at  the  time  of  o|M:'nition  and  tietl  upon  removal  of  the 
Iof*>mi-gau3ee  tampon*  In  seei^mlary  tubercular  periostitis  the  primary' 
^  ai  sh<iuld  of  course  receive  prompt  and  efficient  treatment. 
PvrinHlith, — Syphilitic  periostitis  ajtpciirs  as  one  of  the 
it  ions  of  syphilitic  infcrtion.  It  tK?Iongs  to  the  tertiary 
atif^  ,  i        ^      I^  is  often  met  with  in  chihlren  as  an  herediuny  ailec- 

Jt  attacks  m<»st  tWpiently  the  1  wines  of  the  cranium  and  the  shnftis 
'the  long  l>«>nes>  A  favorite  lot*ality  Is  the  anterior  as|>ect  of  the  tibiie, 
Ikj  pain  and  tenderness  are  more  marked  than  in  tubercular  pi^riostitis. 
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Nocturnal  exacerbation  of  pain  is  one  of  the  characteristic  clinical  fea- 
tures of  this  disease.  From  a  pathological  point  of  view  two  forms  of 
syphilitic  periostitis  can  be  distinguished:  1,  ossifying;  2,  gumma.  In 
the  ossifying  variety  the  granulation  tissue  is  transformed  first  into  osteoid 
material,  and  later  into  bone.  The  affected  bone  becomes  heavier,  the 
compact  layer  thickened,  and  the  new  bone  becomes  sclerosed.  The 
gummatous  variety  apixnirs  in  the  form  of  swellings  of  varying  density 
attached  to  the  bone.  In  some  instances  the  granulations  are  so  son 
and  pulpy  that  fluctuation  can  be  distinctly  felt  on  palpation,  and  such 
swellings  have  often  been  incised  under  the  belief  that  they  were  abscesses. 
If  secondary  infection  with  pus-microbes  takes  place,  the  granulations 
break  down,  an  abscess  forms,  and  more  or  less  destruction  oi  the  under- 
lying bone  is  sure  to  take  place. 

A  careful  differential  diagnosis  between  tubercular  and  syphilitic 
periostitis  is  essential  before  adopting  a  sj)ecial  form  of  treatment.  If 
any  doubt  remains  in  the  mind  of  the  surgeon,  the  patient  should  be 
given  the  benefit  of  the  doubt  by  placing  him  upon  active  antisyphilitic 
treatment. 

Treatment. — If  the  disease  is  recognized  in  time  and  subjected  to 
appropriate  treatment,  the  relief  is  prompt  and  its  further  extension  is 
arrested.  The  most  useful  therapeutic  agent  in  the  treatment  of 
syphilitic  periostitis  is  the  |>otiissic  iodide,  aclministered,  according  to  the 
age  of  the  i)atient,  in  doses  of  from  five  to  sixty  grains  four  times  a  day. 
It  has  been  my  custom  to  administer  a  dose  an  hour  before  each  meal, 
and  the  last  at  bedtime.  The  drug  should  be  well  diluted  in  distilled 
water.  In  obstinate  cases  it  may  be  combined  with  small  doses  of  cor- 
rosive sublimate.  In  very  urgent  and  inveterate  cases  mercurial  in- 
unctions should  be  carried  to  the  point  of  slight  salivation,  and  followed 
by  the  potassic  iodide.  Ojwnitive  treatment  should  only  be  resorted  to 
in  cases  in  which  the  gnmniatous  form  is  complicated  by  suppurative  in- 
fection, and  after  the  general  treatment  has  Ixien  thoroughly  carried  out. 
It  is  astonishing  how  s])eedily  large  ulcers  following  sypnilitic  periostitis 
granulate  and  heal  as  soon  as  the  patient  is  fully  under  the  influence  of 
constitutional  treatment. 

Acfinouii/cofic  Periosfifis, — This  variety  of  periostitis  is  observed  most 
fre([uently,  if  not  exclusively,  in  connection  with  the  jaws  as  an  extension 
of  the  actinomycotic  process  from  a  diseased  alveolus.  The  inflammatory 
j)ro(luct  consists  almost  exchisively  of  granulation  tissue,  in  which  the 
minute  yellowish-gray  granuh's,  the  actinomyces,  are  imbedded.  Like 
other  chronic  granulating  processes,  it  is  a  comi^aratively  painless  affec- 
tion. The  granulation  tissue  is  subject  to  st^condary  infection  with 
pyogenic  microbes,  which  when  it  occurs  results  in  the  formation  of  a 
comj)licating  abscess.  The  internal  administmtion  of  potassic  iodide  has 
gained  some  reputation  in  the  treatment  of  this  disease,  but  the  main 
reliance  must  be  ]>laccd  on  a  thorough  removal  of  the  infected  tissues 
with  tile  knife,  sharp  spoon,  and  actual  cautery. 

Diffuse  Acute  Suppurative  Osteomyelitis. 

Osteomyelitis,  medullitis,  endosteitis,  osteitis,  and  pseudo-rheumatism 
(Koser)  are  terms  used  to  designate  inflammation  of  bone.     Acute  sup- 
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liimitive  osteomyelitis  is  an  expression  indicating  an  acute  inflarnniation 
of  the  marrow  of  hone  terminating  in  suppuration.  It  is  an  exceedingly 
fre4|uent  affection  in  children  and  young  adulti<.  As  a  primary  disease  it 
18  seldom  met  with  after  the  skeleton  has  iKninie  fully  developed,  Tlie 
tranmatic  variety  was  familiar  tu  surge(tns  Ixdbre  antisej^tie  surgery  was 
practi^d.  It  rcBulted  from  diret^t  exjx*siire  of  the  lutHiulla  to  infeetive 
microbe.s  through  an  ojxf-n  Avound^  as  in  conip4iuud  fractures,  gunshot 
wounds  of  the  bones,  resection,  and  amputatiHU.  The  so-ciilled  spon- 
taneons  variety,  which  will  be  the  principal  *jl>ject  in  the  discussion  of 
this  subject  here,  occurs  frcmi  the  same  causc^  without  direct  cxptisure  of 
the  metlulla  to  infective  micro-organisms  from  withiuit^ 

The  tniumatic  \iiriety  has  been  recogniitcd  for  a  long  time  by  sur- 
geons as  a  distinct  and  most  serious  wountl-i-oniplieation,  but  the  spon- 
taneous f<»rm,  ueeurring  without  nn  ojH^n  communicatiug  wound,  was  not 
nnderstoml  until  tiuite  recently.  We  Hud  no  mcntitm  of  tliis  acute  atfcT- 
tion  of  b^inc  imtil  1705,  when  J.  L.  Petit  gave  a  description  t»f  an  acute 
disease  of  the  long  bones  which  corresponds  with  what  we  now  uuder- 
etand  by  osteomyelitis.  Similar  allusions  have  bw*n  nuute  to  it  by  Gooch, 
Pott,  CWselden,  Hey,  and  Abernethy,  some  fif  their  <les*.Tiptious  l>eing 
sufficiently  accurate  to  enalile  us  to  recognize  the  cliaraeter  nf  tlie  lesion. 

Cruvcilhicr  alludes  to  tlic  remote  consc<|Ueuces  of  tins  alfection  when 
he  says:  **The  phlebitis  of  the  bones  is  iine  of  the  most  fre(|oent  causes 
of  visceral  absc^*sses  tbilowing  wonuils  or  siirgittid  operations  in  wliieh 
the  bones  are  involve<i."  Nelatou  suggested  for  this  disease  the  term 
•'osteomyelitis"  in  1834.  In  1 849,  Stanley  gave  an  accurate  account 
of  the  s[K»ntanetius  variety  under  tlie  title  *' Suppuration  in  Boue.''  In 
1855,  Chassaignac  applie<l  tfie  term  **  osteomyelitis'*  for  <he  lirst  time 
to  the  spontaneous  variety.  Among  the  sni-geous  wlio  stu<lied  the  tnui- 
matic  variety  may  be  mentioned  Vallette,  Koux,  I^rrey,  Pirogotf, 
Lidelly  Allen,  and  Otis,  R<^»ser,  in  1865,  on  account  of  the  multiplicity 
of  the  biine  affection  and  tlie  frc<|uency  with  which  the  joints  are  in- 
volved, called  the  fliseast*  **  psinido-rlieuuiatism," 

The  infectious  origin  of  traumatic  osteiimyelitis  has  been  recognized 
for  a  long  time,  but  the  Hpontaueons  form  was  Ix'lieviHl  to  l)C  innvly 
infianunatory  until  Liiec^ke  first  caUed  att<*ution  to  its  inteetions  charac- 
ter* Demme,  Volkmanu,  Si»hede,  and  Hucter  have  added  vaUudjle  con- 
tributions to  the  URxlern  literature  of  non-tnnuuatic  acute  suppurative 
osteomyelitis.  Pasteur  sjwikc  of  *' funuu'le  of  bone/*  iM'i'ause  he  found 
in  osteomyelitie  pus  a  microbe  whif*li  he  i4ainn"d  was  i<k'utical  with  the 
micn>l>e  found  in  fnniucles.  The  l>aeteriologi(yd  res(^arc*bes  of  K<K4ier, 
Roscfubach,  Pa.'^set,  Krause,  and  Kraske  liave  established  the  fact  that 
oon-tmumatic  osteomyelitis,  like  the  traumatic  form,  is  a  suppurative 
inflamnuition  of  the  medullary  tissue,  caused  invariably  by  infection 
with   pus-microl>es. 

Primary  suppuration  in  bone  begins  in  the  medullary  tissue  ;  hence 
it  is  not  correct  to  sjx*i\k  of  a  suppurative  ostitis,  as  is  so  freipicntly  dune 
by  English  and  American  authors.  Primary  suppurative  periostitis  is 
an  excctnlingly  rare  affection  ;  conse(|ueutlv,  osteomyelitis  must  be  con- 
adered  as  the  most  frequent  of  all  infliuumator>'  diseases  of  hone.  The 
medullar)'  tissue  of  lx>ne  in  young  adults  and  children  is  exceedingly 
susceptible  to  iufecttou  with  pyogenic  microbes. 
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Etiolog-y.— The  eaiie^s  of  8iipj>umtive  osteomyelitis  in  both  rho 
acnitt'  unci  ehroiiir  form  are  et^sential  and  exciting.  The  eivS4?ntial  cau.se 
is  the  pre^ifiRT  in  path(*genic  i|iiautity  of  fme  ur  nion*  varieties  of 
pus-Ill iemlies.  Direct  extension  of  a  suppiinitive  lesion  thniiitjh  the 
iiieilhnn  of  lyrnphatie  vess4?ls^-or  nerve-shrnths,  as  Kinne  suggests — 
may  he  possiljle,  l>nt  such  a  (hreet  ronnecti*>n  between  a  jKTiphenil  suj>- 
purating  focus  anil  a  centnil  or^s+Mnis  lesion  of  a  similar  nature  can  R^l- 
tlnm  be  demonstrateiL  Infcetii^n  usually  takes  place  hy  pU8-niierf»bes 
wliicti  have  fuuiitl  their  wiiy  into  the  eirciilatinn  from  a  suppurating- 
w<tuntl  or  througli  tlie  respiratory  or  intesiiual  mucous  meml*rane,  antl 
whicli  loralize  in  the  metlnllnry  tissue  prepared  tor  tlieir  reception  and 
pathugenic  action  by  anatomical  peculiarities  of  the  ca)>illary  vessels,  or 
by  a  iocH^  mitiori^  re^iJifenfitv  ei\^ateil  by  an  injury  or  ante<»edent  jwitho- 
Ic^gical  condition.  A  number  of  well-authenticated  eases  have  been 
rcpia'ted  wiu-re  a  suljcutantMHis  fracture  becuine  tlie  starting-]H>int  of  an 
attack  *>f  osteomyelitis  in  )iatients  wlio  suHered  at  the  Kinie  time  from  a 
suppurating  wound  in  a  part  distant  and  anatomically  iliscfiunected  fixnm 
the  iracture.  In  such  eases  it  is  reasiniable  and  logit^al  to  assume  that 
pus-mierobcs  enter  the  eirenlation  and  are  e(mveyctl  by  the  bl(Hid-i»ur- 
rent  to  the  seat  of  fraetnre,  where  they  are  arrested  and  iind  a  favorable 
stal  for  their  reproduction  and  tlie  exercise  of  tlieir  pathogenic  proj>- 
eities. 

Such  cases  are  sinj])ly  the  eonnteriKUl  «jf  what  lias  been  aecomplisliMl 
by  exiierimentation.  Clinical  experience  anil  exiM^rimental  resean^h  have 
shown  that  pus-microhes  localize  in  preference  near  the  epijihyscal  lines 
c^f  the  long  Ix^nes.  The  anntiimical  peculiaritii?s  of  the  bloiMl-vessplg 
nenr  the  epiphyseal  liui\s  of  tin*  hnig  bones  and  in  the  luyehad  tissue 
also  present  cimditions  favorabli'  to  lircnlization  (*f  floating  niicn>bcs. 
During  the  growth  of  [tone  the  **j)i[ihyseal  regions  are  j^npplied  willi  new, 
growing,  and  imj»erfectly -developer!  ("tpillarv  vessels, 

Xcumann  has  als^^  called  attenlion  to  a  peculiarity  i>f  the  i-apillar}^ 
vessels  in  the  medullary  tissue,  tlieir  calibre  being  femr  times  greater  than 
that  of  tlie  nrterial  l>ninches  that  supjily  them — another  inijiortant 
anatoniicjil  condition  whiclt  prcibspiises  tti  K)caIization  (»f  microl>es  in 
this  tissue. 

Histologii'al  investigation  has  likewise  shown  that  the  small  blood- 
vessels in  the  medullary  tissue  are  devoid  of  a  pro|>er  vessel-wall,  imd 
ap)K*ar  more  like  cliamiels  or  excavatiims  than  nlood-vessels^ — ani>ther 
iiiiniditiou  which  innst  exercise  a  potent  inHuen(*e  in  ileterniiniug  nniral 
iniphiutatiiin  of  infected  leucocytes  uu<ler  the  action  of  an  exciting  cause 
or  causes. 

As  Lneeke  has  showily  ami  Rinne  agsiin  asserts,  the  medullar)*  tissue 
is  prepartnl  for  the  nctitni  iif  pus-uiicmhes  by  the  causes  which  precipitate 
an  attai'k  of  sinne  febrile  alf(»ction,  as  variola,  t)^plu»id  fever,  si-arlatina, 
rubeola,  auil  ili[ilitheria.  Keen  has  given  a  ginwl  account  of  the  Inme 
lesions  which  are  |U*one  to  folhjw  as  se([nehe  tii  ai-nte  infective  iliseiLses. 
lie  found  (>{\  eases,  of  wliich  22  affected  the  head,  7  the  trunk,  *>  tlie 
niiper  and  42  the  lower  ex t remit ie.<**  In  37  cases  the  disease  flillinved 
typhoid  fever*  As  to  the  date  of  occurrence  in  47  vtisef^^  10  w^re  witliin 
two  weeks,  27  fwm  thiTe  to  six  weeks,  and  \0  some  numths  after  tin' 
fever.     Keeu*s  explanation  was  to  the  eSect  that  tlie  earlier  cases  prob- 
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ably  resulted  from  thrombosis,  and  the  later  from  enfeebled  nutrition. 
Trauma,  if  any,  in  these  cases  ^i-as  always  slight. 

Klemm  has  made  some  very  interesting  investigations  concerning 
o^eomyelitis  as  a  sequela  of  typhoid  fever,  giving  at  the  same  time  a 
complete  historical  account  of  this  complication.  Occurring  under  such 
circumstances,  Chassaignac  called  the  bone  disease  "  typhus  des  menibres." 
As  early  as  1835,  Maisonneuve  called  attention  to  suppurative  periostitis 
as  a  complication  of  acute  infectious  diseases.  Freund,  in  1885,  first 
drew  an  accurate  clinical  picture  of  inflammatory  affection  of  bone  occur- 
ring as  a  complication  or  sequela  of  typhoid  fever.  Furbringer  could 
find  only  5  such  cases  among  1600  cases  of  tj'phoid  fever.  The  bone 
affection  usually  appears  from  one  to  two  weeks  after  the  fever  has 
al)ate<l. 

The  osteoHiyelitis  attacks  usually  the  long  lK)nes,  in  preference  those 
of  the  lower  extremities.  Paget  and  Helferich  have  studicKl  with  special 
care  the  clinical  course  of  the  bone  affection.  The  swelling  is  generally 
circumscrilMMl,  the  overlying  skin  discolored,  real  fluctuation  rare.  The 
di:?ea*<e  often  pursues  a  chronic  course.  The  inflammatory  product  is 
fri'Ciuently  removcil  by  absorption,  as  sequestration  seldom  occurs.  Among 
the  other  tenninations  must  l)e  mentioned  aiseation  and  liquefaction. 
These  wmiplications,  from  a  Inicteriological  asixK^t,  are  either  the  result 
of  infection  with  the  Klebs-Eberth  bacillus  of  typhoid  orwitli  pus-microbes 
which  ap)xnr  in  the  circulation  in  consequence  of  a  mixed  infection 
(^5chede)  caused  by  the  entrance  of  the  microbes  into  the  circulation  from 
a  suppurating  fin'us.  In  the  former  case  suppuration  rarely  occurs ;  in 
the  latter  instance  it  is  always  present  an<t  attended  more  or  less  by 
extensive  necnK^^is. 

Children  and  young  adults  who  have  jiassed  through  an  attack  of  any 
of  the  acute  infectious  diseases  are  strongly  predisposed  to  an  attack  of 
acute  suppurative  ost<M«nyelitis.  Excluding  all  such  influences,  there  is 
still  left  a  largt»  number  of  cases  where  osteomyelitis  attacks  jktsoiis 
otherwise  apjmrently  in  j>erfect  health.  My  own  observations  iiuluce  nie 
t4»  attribute  to  ex|K)sure  to  cold  an  inijxutant  role  as  an  exeitinjr  cause. 
I  tlo  not  wish  it  to  Iw  understocKl  that  eximsure  to  cold  alone  could  ever 
nsult  in  an  attac*k  of  acute  suppuration  of  the  nu'dullarv  tissue.  Pus- 
inicn»lK's  inhabit  |K»rs4)ns  in  ])erieet  healtli,  and  they  do  not  (»ansc»  disease 
si<  long  as  the  circulation  remains  normal  or  as  lon<j:  as  the  tissues  are  not 
injure<l  or  <»therwis4»  pre|Kirt»d  for  the  exercise  of  their  ])atho^enie  activity. 
If,  however,  in  such  ]K^rs4)ns  the  circulation  in  the  niednlhirv  tissue  is 
disturbe<l  siuhlenly  in  ccmsequence  of  a  sudden  or  j)rolon^e<l  chilling  of 
the  surface  of  the  IxkIv,  congestion,  mural  ini])lantation,  and  localization 
of  floating  pus-microl)cs  cK*cur  in  a  locality  whi<'h  offer's  the  least  resist- 
anec  in  such  an  emergency,  and  a  supjnirative  inflannnation  is  established 
in  the  myeloid  tissue.  I  have  rc}H?jitcdly  observcnl  eases  <>f  osteomyelitis 
in  l)oys  who,  after  active  exercis<»,  suddenly  Ix^eaine  ehille<I  by  bathing 
in  <"«dd  water,  or  whc»,  after  an  exciting  gjune  of  base-ball,  stretched  theni- 
selvc*s  out  on  the  cold  groiuid  to  rest.  A  disturbance  of  the  eijuilibrinni 
i»f  the  circulation  from  any  csuisc  is  an  iin]K)rtant  factor,  in  ])recipi- 
tating  n<»t  only  an  attack  of  acute  osteomyelitis,  but  many  other  local 
inf<'«-tive  pnx*essc»s  in  jH>rs<^)ns  already  inlirted  with  the  ess<'ntial  cans**. 

On  investigjiting  the  clinical  history  of  rases  of  osteomyelitis  we  are 
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often  able  to  ascertain  the  existence  of  a  suppurating  distal  focus  from 
which  the  pus-microbes  entered  the  ciroulation,  producing  later  the  suj)- 
purative  inflammation  in  bone  under  the  influence  of  one  or  more  exeit- 
mg  cau«es.  This  observ^ation  should  teach  the  profession  not  to  make 
light  of  perhaps  insignificant  suppurative  surface  afiections,  as  they  may 
become  the  essential  cause  of  serious  complications. 

In  the  relapsing  form  of  the  disease  the  micro-oiganisms  have 
remained  quiescent  for  some  time,  and  then  wake  up  to  new  actiWty. 
Rosenbach  has  claimed,  and  for  good  reasons,  that  the  pus-microbes  in 
osteomyelitis  may  remain  in  a  latent  condition  for  t^venty  years,  when, 
under  the  influence  of  provoking  influences,  they  reproduce  the  disease, 
although  usually  in  a  modified  form.  It  is  on  this  account  that  usually 
recurrence  takes  place  in  the  same  bone  and  in  the  same  part  of  the 
bone. 

Symptoms. — The  clinical  picture  of  a  case  of  acute  osteomyelitis  is 
almost  characteristic,  and,  when  once  seen  and  carefully  stucTicd,  can 
always  be  recoguizecl.  It  is  only  in  the  gravest  form,  when  the  local 
symptoms  are  overshadowed  by  the  general  symptoms,  that  a  careful 
observer  meets  with  difficulties  in  making  an  early  diagnosis.  As  an 
early  diagnosis  is  in  the  interest  of  the  {)atient  as  well  as  the  surgeon,  ail 
signs  and  symptoms  should  be  carefully  considered  to  enable  the  physi- 
cian to  make  a  prompt  and  correct  diagnosis.  Mistakes  in  diagnosis 
have  often  resulted  in  the  loss  of  valuable  time  and  indefinite  postpone- 
ment of  eifective  therapeutic^  measures  so  essential  in  limiting  the  exten- 
sion of  the  disease  and  in  the  prevention  of  fatal  complications. 

The  disease  is  usually  ushered  in  by  a  chill  and  other  symptoms 
indicative  of  the  commencement  of  an  acute  suppurative  aifection. 
In  ^nwi'  cases,  even  during  the  earliest  stages,  the  general  symptoms 
are  out  of  all  proportion  to  the  local  lesion,  presenting  a  complexus 
of  symptoms  ty])ieal  of  profound  septic  intoxication.  I  have  ol>ser\'ed  a 
number  of  ceases  of  multiple  osteomyelitis  where  the  |)atients  passed  into 
a  typlioid  (oiulition,  with  muttering  delirium,  dry  tongue,  diarrhoea,  and 
a  continued  form  of  fever,  with  a  high  temperature  and  rapid  pulse,  who 
died  within  a  week,  before  the  local  disc»ase  had  time  to  develop  marked 
sym])toms  of  its  existence.  In  such  aises  the  prominent  general  sjTnp- 
toms  are  those  of  a  malignant  form  of  progressive  sepsis.  In  some 
cases  of  acute  osteomyelitis  the  actual  develonment  of  the  disease  is 
preceded  by  premonitory  sym])toms  which  inclicate  the  route  through 
which  infect i(>n  liiis  ]M*obal)ly  taken  place.  A  premonitory  bronchial 
catarrh  would  sn^trest  the  possibility  that  infection  had  occurred  through 
the  nuicoiis  ineinbnine  of  the  respiratory  organs,  while  infection  through 
the  intestinal  canal  would  ^nve  rise  to  diarrluea  as  a  prece<ling  symptom. 
The  local  symptoms  will  be  considercKl  separatelv,  as  a  a>rrect  early 
diagnosis  can  onW  be  made  by  a  careful  study  of  tfiese  individually  and 
collectively. 

J*f(iii. — Pain  is  one  of  the  earliest  and  most  constant  symptoms  of 
acut(»  osteomyelitis.  It  may  be  absent  in  multiple  osteomvelitis,  where 
the  patient  passes  into  a  condition  of  stupor  almost  from  the  l)egiuning. 
The  pain  is  described  by  the  ])atient  as  being  excruciating,  of  a  boring, 
tearin<r,  or  throbbing  character.  It  is  not  strictly  limited  to  the  area 
involvcil  by  the  disease,  but  is  often  difluse,  extending  to  the  adjacent 
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joint!?  and  over  a  considerable  portion  of  the  shaft.  In  osteomyelitis  of 
the  upper  end  of  the  femur  it  is  often  referred  to  the  groin  and  the  knee- 
joint.  It  is  of  unusual  severity,  owing  to  the  tension  caused  by  the 
inflammator}'  product  in  a  tissue  surrounded  by  an  unyielding  case  of 
«>mj)sict  bone.  Pain  increases  in  severity  as  the  exudation  becomes 
more  abundant,  and  is  diminished  or  subsides  almost  completely  with 
the  esoajM?  of  the  inflammatory  product  from  the  interior  of  the  bone  into 
the  surrounding  yielding  soft  tisvsues.  Sudden  diminution  or  cessation  of 
piiin  is  an  almost  certain  indication  that  perforation  of  the  bone  has 
iK'curred,  and  that  the  pus  lias  escaped  into  the  loose  parapcriosteal 
tissues.  The  location  of  the  pain  should  be  carefully  ascertained,  as  in 
multiple  osteomyelitis  this  symptom  will  indicate,  at  an  early  time,  the 
numlK*r  and  h>cation  of  bones  affected.  In  multiple  osteomyelitis  the 
disease  may  apj)ear  simultaneously  in  several  bones  far  ajwrt,  or  the 
disease  appears  in  one  l>one  first,  and  other  bones  are  attiicked  later  suc- 
cessively. The  secondary  infections  are  usually  of  a  milder  type,  with 
a  corrt^ponding  diminution  in  the  severity  of  this  symptom.  The 
appejiranc^*  of  j)ain  in  a  new  locality  is  generally  an  indication  that 
another  bone  has  become  involved.  The  s(»verity  of  the  pain  in  acute 
t-ases  is  often  proj)ortionate  to  the  temperature,  as  it  is  greatly  increased 
during  the  night,  when  the  fever  reaches  the  highest  point. 

TemlernetiH, — Tenderness  is  a  more  valuable  diagnostic  symptom  than 
siKmtaneous  jmin  in  the  early  recognition  of  the  disease  and  in  locating 
the  primary'  suppurating  focus.  The  patient  is  seldom  able  to  locate 
accurately  the  primary  start ing-jK)int  of  the  pjiin  in  an  inflamed  bone, 
88  the  pain  is  aiffuse,  but  the  pain  caused  by  pressure  will  enable  the 
surgeon  to  locate  the  primary  focus  within  the  bone  with  accuracy,  even 
before  any  external  swelling  has  made  its  appearance.  During  the  first 
few  days  the  arcii  of  tenderness  will  corres]H)nd  to  the  extent  of  the  dis- 
I'ase  in  the  interior  of  the  bone,  and  the  centre  of  this  area  will  (H)r- 
ri»sj>ond  to  the  primary  fcKnis  of  inflammation.  The  an^a  of  tenderness 
axvL  bt*  readily  map|Mxl  out  on  the  surface  of  the  limb  by  digital  pressure, 
and  the  centre  of  this  space  corresponds  to  the  |K»int  of  original  infection. 
Tenderness  is  most  acute  where  the  disease  has  approached  nearest  the 
surface  of  the  l)one,  and  by  this  means  the  surgeon  locates  the  site  for 
early  o|)eration.  The  tenderness  is  caused  by  the  secondary  periostitis. 
In  osteomyelitis  of  the  long  bones  pain  and  t<'ndcriiess  ap])car  first  near 
<me  of  the  epiphyses,  and  extend  later  toward  the  shaft  of  the  bone  as 
the  deep-seatea  inflammaticm  and  the  accompanying  periostitis  ascend  or 
desc*end  in  that  direction. 

Swelling, — The  absence  of  external  swelling  during  the  first  few  days 
of  an  attack  of  acute  osteomyelitis  has  often  given  rise  to  mistakes  in 
diagnosis.  As  the  primary  inflammation  is  located  in  thc^  interior  of 
a  Ixme,  external  swelling  is  absent  until  the  inflammation  has  extended 
to  the  surrounding  soft  structures,  particularly  the  periosteum  and  the 
hK>se  pjira{)eriosteal  connective  tissue.  With  the  appeanuice  of  the 
se<-ondary  periostitis  swelling  comes  on  very  rapidly,  which  at  first  can 
Ik*  felt  as  a  hanl  induration,  s<^K)n  followed  by  extensive  subcutaneous 
cedema  and  dei^jHseated  fluctuation.  The  rapid  local  dissemination  of 
the  process  is  largely  due  to  the  unyielding  nature  of  the  tissues  around 
the  primary  focus,  and  to  the  fact  that  the  blood-vessels  are  dircrtly 
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concerned  in  the  extension  of  the  inflammation  by  the  coagulated  eon- 
tents  becoming  the  channels  for  the  diffusion  of  the  septic  infection, 
their  contents  forming  a  nutrient  medium  for  the  pus-microbes. 

Thromlx>-phlebitis  is  a  constant  and  early  condition  in  everj'  case  of 
acute  osteomyelitis.  The  oedema  of  the  soft  parts  is  caused,  in  part  at 
least,  by  the  det»])-seated  venous  obstruction.  Tlie  external  swelling  sel- 
dom apjx^ars  before  the  end  of  the  first  week,  but  when  it  once  shows 
itself  it  increases  very  rapidly.  The  swelling  usually  extends  for  beyond 
the  limits  of  the  affwted  bono,  very  often  involving  the  entire  limb.  Tlie 
secondary  suppurative  periostitis  results  in  extensive  denudation  of  the 
bone,  a  large  jM)i'tion  of  the  shaft  iKMug  surroundtHl  by  pus.  As  soon  as 
the  suppurative  inflanunation  (»xtends  to  the  ccmnective  tissues  the  disease 
rest^mbles  very  closely  deep-s(.»ated  phlegmonous  inflammation ;  diffui^e 
burrowing  of  pus  takes  place  between  the  bone  and  the  |>eriosteum  and 
among  the  nuiseles.  Within  a  few  days  an  immense  absc<.»ss  or  n  ven' 
extensive  purulent  infiltration  develops  in  this  manner. 

Enhii'fjement  (tf  ASuhniUnicoHfi  VciiiK — Anotlier  evidence  of  deep- 
seatcnl  venous  obstruction  is  presente<l  by  a  marked  enlargement  of  the 
subcutaneous  veins.  The  veins  are  not  only  decidedly  dilated,  but, 
apparently,  have  approached  nearer  the  surface  of  the  skin.  After  ten- 
sion has  been  relieved  by  free  incisi«)n  this  teinjH>nir}'  varictisity  dis- 
appears. 

IMiicss, — The  skin  over  the  affected  bone  presc»nts  a  pile,  normal 
ap])earanee  until  the  ]mis  reaches  the  subcutantM)Us  tissue,  when  it  pre- 
sents a  red  or  brown ish-rcnl  discoloration.  The  inflammatory'  blush  is 
usually  eireiunserilK'd,  and  indicates  the  place  where  s{H)ntaneous  rupture 
would  occur  in  the  absence  of  surgical   interventi<m. 

Loss  (tf  Ftmrfioii. — A  limb  ihv  seat  of  acute  osteomyelitis  is  helpless. 
8us])ension  of  function  is  one  of  the  conspicuous  dinicjil  featun»s  of  this 
disease.  Th(»  liuii>  is  as  useless  as  though  one  of  the  princi|ml  Innies 
had  been  fractured.  The  ])atient  is  unable  to  raise  it  or  to  move  the 
nearest  joiut.  The  limb  is  not  only  useless,  but  the  jiatient  will  not 
])erniit  it  to  be  moved,  and  com])lains  of  a  s^Misation  as  tlunigh  it  would 
l)reak  on  its  being  lifted  or  otherwis(»  manipulated. 

SjtntifdiK'offs  or  P(if/i(Jo(/i('{i/  Fracffirc, — If  the  entire  diameter  of  a 
h)ng  bone  is  destroyed  by  the  inflanunation  and  the  scHpiestrnni  Inn'onies 
partially  or  coni]>letely  sc])arate(l  Ix^fore  the  involucrum  is  strong  enough 
to  provide*  the  neccssiry  resistance,  a  spontaneous  fracture  may  ociMir  (»r 
the  bone  will  break  upon  tlie  slightest  a])])lication  of  force.  This  acci- 
dent tloes  not  occur  lVe(picntly,  but  when  it  d(K»s  hapjien  it  is  n^dily 
recognizetl  and   indicate-  the  extent  of  destruction  of  Ixuie. 

EitijtJnisiitljisls, — Separation  of  an  epiphysis  from  the  diaphysis  in  the 
epipliyseal  line  i>  of  more  ireijuent  occurrence  than  jxithological  fracture 
oi'  the  >haft.  It  i>  anotlier  form  of  pathological  fnicture  which  <x*curi? 
in  conscijucnce  of  necro>i>,  inflanunatory  oste«)]H>rosis,  or  niokK*ular  dis- 
integnition  of  l)onc  in  tlic  epip]iy>eal  line.  It  is  readily  re<'Ognizetl  bv 
the  existence  of  a  fal>c  point  of  motion  and  the  d isplacc»meii ts  whicli 
Usually  attend  fractures  in  sucli  a  locality.  P] pi physeoly sis  seldom  oc<*urs 
before  tlie  end  of  thi"  fourth  or  sixth  week  fnmi  the  bc'ginning  of  the 
attack,  and  is  always  attended  by  involvement  of  the  adjacent  joint  in 
the  iullanunatory  process. 
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Synovitis. — Synovitis  of  joints  situated  in  close  proximity  to  osteo- 
myelitic  foci  is  the  rule.  The  joint  affection  varies  according  to  the 
character  of  the  inflammator)^  product.  Catarrhal  synovitis  appears 
during  the  first  few  weeks,  while  suppurative  synovitis  usually  occurs 
later  as  a  complication  of  acute  suppurative  osteomyelitis.  If  the  effusion 
into  the  joint  is  of  a  serous  character,  it  occurs  not  as  a  result  of  infec- 
tion with  pus-microbes,  but  in  consequence  of  vascular  disturbances  out- 
side of  the  limits  of  the  area  of  infection.  The  serous  effusion  appears 
ni])idly  and  gives  rise  to  pain  and  contraction  of  the  joint,  but,  as  a  rule, 
disappears  spontaneously  after  the  evacuation  of  the  osteomyelitic 
product. 

Suppurative  synovitis  follows  infection  of  a  joint  with  the  same  mi- 
crobes that  caused  the  osteomyelitis,  which  organisms  reach  the  joint  cither 
directly  through  some  j>athological  defect  of  the  ci)iphysis  or  through 
the  lymphatics  or  bl(K)d- vessels.  It  is  jx>ssible  also  that  the  infection 
of  the  joint  in  some  cases  is  referable  to  the  same  source  as  the  l)one 
affection.  The  occurrence  of  an  attack  of  su])purative  synovitis  greatly 
aggravates  the  general  and  local  symptoms — much  more  so  than  if  the 
efiusion  is  of  a  non-septic  character.  If  any  doubt  exists  as  to  the 
character  of  the  effusion,  an  exploratory  puncture  will  furnish  the  neccs- 
sar}'  diagnostic  information. 

Diagrnosis. — In  doubtful  and  obscure  cases  a  diagnosis  should  be 
made  by  a  very  careful  consideration  of  the  history  of  the  case  and 
a  painstaking  study  of  the  general  and  local  sym])toms.  Insteiid  of 
coming  to  premature  and  erroneous  conclusions,  it  is  advisiible  to  reason 
by  exclusion  and  to  enter  deeply  into  the  subject  of  differential  diagnosis. 
Mr.  Holmes  has  well  said  that  acute  suppurative  osteomyelitis  is  more 
frequently  recognized  at  post-mortem  examinations  than  at  the  bedside 
of  the  sick.  It  has  often  Ix'cn  mistaken  and  treated  for  such  affections 
as  |)eriostitis,  ostitis,  inflammation  of  joints,  rheumatism,  meningitis, 
typhoid  fever,  ervsi]>elas,  and  even  ])hlegnionoiis  inflanimation  of  soft 
parts.  When  we  remember  that  periostitis,  ostitis,  synovitis,  and 
phlegmonous  inflammation  are  constant  secondary  l(»sions,  and  intimately 
associatcnl  in  the  (»linical  history  of  every  case  (►f  osteomyelitis,  and, 
fui*th(»rmore,  that  the  fever  attending  the  latter  closely  n^senibles  typhoid 
fever,  it  is  not  surprising  that  mistakes  in  the  early  (liagn(>sis  of  this 
dis<»ase  are  not  infre(juent  even  in  the  practice  of  experienced  surgeons. 
A  (rareful  consideration  of  every  feature  of  the  clinical  picture  ])resented 
by  each  case  only  can  enable  us  to  arrive  at  eonxH-t  diagnostic  conclu- 
sions. There  is  no  single  pathognomonic  symptom  that  would  infallibly 
lead  us  to  a  correct  diagnosis. 

The  fever  in  acute  cases  is  continuous,  with  well-marked  evening 
exacerbations,  but  the  difference  l)etween  tlie  morning  and  evening 
tem|K?ratures  is  less  marked  and  typical  than  in  typlioid  fever.  The 
pulse  is  a  good  indication  of  the  degree  of  intoxication,  as  well  as  the 
ap|xnirance  of  the  tongue.  In  rapidly  fatal  cases  the  ])ulse  is  very  small 
and  rapid  from  the  Wginning,  the  tongue  is  dry,  an<l  the  teeth  are  cov- 
ered with  sordes.  In  such  cas<:»s  delirium  of  a  muttering  ty])e  is  also 
present,  and  the  intoxication  of  the  nervous  centres  masks  the  l(K-al 
symptoms,  rendering  the  diagnosis  exceedingly  difficult.  It  is  always 
advisable  to  make  careful  investigation  as  to  an  existint]:  or  antecedent 
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{XTi[)lu»nil  fwus  of  sii]>pnratioii,  and  the  posvsible  exposure  to  some  acute 
infectious  (lisea.S(\ 

Differential  Diacjnosis. — I  liave  already  insisted  that  in  difficuh 
ciis^'s  a  diafi^nosis  .should  be  made  by  excluding  the  aflections  tliat  luive 
been  mistaken  f<u'  osteomyelitis. 

Typhoid  Fever, — The  acutest  and  most  scTious  forms  of  osteomyelitis 
have  been  most  frecpu'utly  mistaken  for  typhoid  fever.  The  prom- 
inence of  the  ^Yi\\{}.  ^en(»riU  symptoms  and  the*  absence  of  lixail  signs 
are  resjKinsible  for  many  of  the  mistakes  in  diagnosis  that  have  been 
<»ommitted.  (folt(h\mmer  has  reported  a  typical  case  of  this  kind.  The 
general  symptoms  simuhited  typhoid  fever  so  closely  that  the  patient, 
after  an  iUncs^  of  ten  days,  was  s(»nt  to  the  medicid  Avanls  as  a  severe 
cjise  of  typhoid  fever.  The  pulse  nmged  lK»tween  110  and  120;  tem- 
jK»niture,  40°  to  41°  C. ;  tympanites,  dry  tongue,  enlargement  of  splei*n, 
bronchitis,  nipid  respiration,  and  delirium.  On  close  examination  a 
slight  swelling  was  found  over  th(»  h>wer  jwirt  of  the  right  tibia,  with 
tenderness  on  pressure — symptoms  wliich  finally  enabled  the  attending 
physician  to  make  a  correct  diagnosis.  During  the  progress  of  the  case 
pleuritis,  parotitis  duplex,  and  synovitis  of  the  right  shoulder-joint  made 
tlieir  appearance.  The  i)atient  (lied  eight  days  after  admission  or 
eighteen  days  from  the  beginning  of  the  dis(»as(».  The  neen>psy  revealed 
the  existence  of  acute  osteomyelitis  of  the  tibia,  and  pya?mia. 

Many  such  ctises  have  been  rw^orded  where  the  dift'erential  diagnosis 
l>etween  acute  osteomyelitis  and  typhoid  fever  was  difficult,  if  not  impos- 
sible, until  the  local  symptcuns  became  more  prominent.  The  premon- 
itory symptoms  in  typhoid  fever  are  more  constant  and  conspicuous 
than  in  osteomyelitis.  In  the  latter  affection  the  bronchial  or  intestinal 
catarrh  which  o(»casioually  precedes  the  attack  constitutes  the  only  pre- 
monitory symptom,  and,  as  a  rule,  tbe  disease  c»ommences  abruptly  with- 
out any  such  warnings.  A  decided  chill  instead  of  repeated  attacks  of 
<*hillincss  ushers  in  the  disease*.  Chassaignac  l>elieves  tliat  diarrhiFa  is 
present  in  almost  all  cases  in  the  lieginning,  but  this  is  not  in  accord 
with  my  own  observations.  The  lo(»ation  and  cliaraeter  of  the  pain 
have  already  been  described.  Fain,  and  es[KHMally  tendeniess,  should 
receive  careful  attention  in  the  examination  of  the  pitient,  and  these 
symptoms  must  i)e  largely  r(^lic<l  upon  in  hx-ating  the  disease. 

RheinnatlHiii, — Acute  rheumatism  is  a  |K)lyarticular  disease,  and  the 
pain  and  swelling  an*  from  the  first  limited  to  the  affected  joints.  Tlie 
genenil  symptoms  are  not  as  severe  as  in  grave  eases  of  osteomyelitis. 
The  swelling  of  the  joints  comes  cm  nnu'h  earlier  than  in  the  compli- 
cating synovitis  of  osteomyelitis,  which  si»ldom  appeiirs  before  the  second 
week. 

Phh'tpiionous  JiifffuniiKifion, — E.  von  Wahl  makes  the  statement  that 
fluctuation  is  at  first  circumscribed  in  phlegmcmous  inflammation  of  the 
connective  tissue,  while  it  is  dilfusc*  from  the  lx»ginning  in  osteomyelitis. 
This  distinction  is  a  good  one.  The  external  swelling  in  phlt»gmonous 
inflammation  ap]>ears  much  earlier  than  in  osteomyelitis.  The  presence 
of  fat-globuh*s  in  <»steomyelitic  pus  was  regarde<l  as  diagnostic  by  Clias- 
sjiignac  and  Kos<t.  Fat-globules  are  often  found  in  osteomyelitic  pus, 
but  they  arc  not  invariably  pres<'nt,  and  may  also  occur  in  the  pus  of  a 
phlegmonous  inflanunation.     In  osteomyelitis  the  superficial  swelling  is  at 
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first  oedematoiLs,  extends  syninietrically  around  the  entire  bone,  and 
gradually  diminishes  at  a  point  where  tlie  morbid  process  in  the  interior 
of  the  bone  lias  become  arrested.  Phlegmonous  inflammation  is  seldom 
complicated  by  synovitis. 

t^eriostUi^. — I  have  re[)eatedly  called  attention  to  the  fact  that  sup- 
purative primary  periostitis  is  an  exceedingly  rare  aifection.  This  disease 
is  enumerated  here  because  so  many  surgeons  still  i)ersist  in  calling  the 
sec<)ndary  periostitis  following  osteomyelitis  a  primary  aifection.  An 
important  element  in  the  differential  diagnosis  between  these  two  affec- 
ticms  is  the  absence  of  external  swelling  in  osteomyelitis  for  the  first  few 
days,  regardless  of  the  severity  of  other  symptoms ;  also  its  rapid  dif- 
fusion after  it  has  once  made  its  apjx^arance.  In  periostitis  swelling  is 
one  of  the  earliest  symptoms.  The  functional  disturbance  in  periostitis 
is  also  less  marked  than  in  osteomyelitis. 

ErysipelaJi, — Occasionally  osteomyelitis  has  been  mistaken  for  erysijx?- 
las  when  the  disease  had  reached  the  connective  tissue  and  produced 
phlegmonous  inflammation.  Uncomplicated  er}\sipelas  is  a  dermatitis ; 
the  swelling  is  limited  to  the  skin,  and  the  characteristic  discoloration 
of  the  skin  is  present  from  the  beginning,  and  spreads  regardless  of 
r^onal  conditions  which  limit  the  extension  of  osteomyelitis  and 
phl^monous  inflammation. 

Progrnosis. — The  prognosis  depends  largely  on  the  virulence  and 
extent  of  the  disease.  Tlie  benefits  of  early  operative  treatment  must 
also  enter  into  consideration  in  judging  of  the  probable  final  result. 
Modern  aggressive  surgery  has  greatly  diminished  the  mortality  of  acute 
osteomyelitis.  Under  the  old  expectant,  non-antisei)tic  treatment  the 
death-rate  was  great.  Tims,  Demme  lost  4  out  of  1 7  cii^ses ;  Luecke, 
11  out  of  24;  Kocher,  9  out  of  26;  and  Schede,  3  out  of  23  cases. 
Multiple  osteomyelitis,  with  grave  symptoms  of  sepsis  from  the  begin- 
ning, almost  without  exception  proves  fatal  in  less  than  two  weeks. 
Death  in  such  cases  is  caused  by  progressive  sepsis  resulting  from  the 
entrance  of  large  quantities  of  pus-microbes  and  their  toxines  into  the 
circulation.  If  the  |>atient  escapes  this,  the  first  source  of  danger  to 
life,  he  is  still  exposed  during  the  duratiim  of  the  acute  symptoms  to  the 
more  remote  risks  incident  to  the  presence  of  septic  thronibo-phlebitis, 
which  so  often  becomes  the  direct  cause  of  a  fatal  })Vienna.  Another 
fatal  accident  which  may  occur  is  fat-embolism.  The  medullary  tissue  is 
liquefied  by  the  suppurative  inflammation,  some  of  the  free  fat-globules 
are  forced  into  the  circulation  by  the  increased  intra-osscous  pressure,  and 
death  is  preceded  by  the  usual  symptoms  which  attend  this  (^un plication. 

The  clinical  thermometer  is  an  important  prognostic  aid  in  this  as 
well  as  in  many  other  acute  infective  ])rocesses.  If  the  morning  and 
evening  temjierature  remains  continuously  high — that  is  to  say,  ranges 
between  40^  and  40.5°  C.^luring  the  first  week,  it  indicates  a  severe 
case.  The  more  the  general  symptoms  resemble  a  severe  case  of  typhoid 
fever  the  graver  the  prognosis.  The  occurrence  of  decubitus  is  always 
an  unfavorable  sign.  Necrosis  of  the  bone  to  a  greater  or  less  extent  is 
the  rule.  The  extent  of  periosteal  detachment  during  the  acute  stage  is 
no  indication  of  the  area  of  subsequent  sequestration.  Joint  alfections 
and  partial  or  complete  separation  of  one  or  more  epiphyses  are  frequent 
complications^  and  add  to  the  danger  to  life  and  detract  from  the  func- 
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tional  result.  Stiffness,  ankylosis,  and  contracture  of  joints  are  events 
that  cannot  be  avoided  in  all  ceases,  even  by  the  most  skilful  and  atten- 
tive treatment.  If  the  articular  cartilages  are  destroyed  bv  suppurative 
arthritis,  the  best  result  that  can  be  hopwl  for  is  a  useful  but  ankylosed 
joint.  Pathological  fractures  through  the  shaft  of  a  bone  or  epiphvsc- 
olysis  are  complications  which  greatly  increase  the  duties  of  the  attencling 
surgeon,  but  from  which  the  patients  frequently  recover  with  a  useful 
Umb. 

Pathologrical  Anatomy. — The  jisithologj'  of  suppurative  osteomy- 
elitis consists  in  morbid  processes  which  originate  m  the  medullary 
tissue  of  bone,  and  secondarily  affect  the  true  bone  tissue,  the  perios- 
teum, and  finally  the  soft  tissues  outside  of  the  periosteum,  followed  by 
regenerative  [>r(K*esses  in  which  the  jK?riosteum  and  remaining  medullaiy 
tissue  are  most  actively  engaged  if  the  patient  sur\'ives  the  disease. 
Acute  osteomyelitis  is  essentially  a  phlegmonous  inflammation  of  the 
marrow  of  bone.  This  disease  attacks,  preferably,  the  long  bones, 
although  the  scapula,  clavicle,  ribs,  and  ilium  are  also  frequently  affected, 
esjK^cially  in  easels  of  multiple  osteomyelitis.  Of  the  long  bones,  the 
femur  is  most  fre(juently  affe(*ted.  In  this  bone  the  disease  manifests  a 
special  predilection  for  the  lower  epiphyseal  region,  while  in  the  tibia 
the  order  of  fre<iuency  is  reversed.  As  this  disease,  without  direct  ex- 
posure of  the  marrow,  is  caused  by  infection  with  pus-microbes,  which 
reach  the  tissue  through  the  circulation,  the  inflammatory  process  must 
commence  in  the  ca|)illaries  from  mund  implantation  of  microbes  or 
leucocytes  containing  them.  Intense*  alteration  of  the  capillary  wall  is 
always  present,  giving  rist»  to  rhexis.  The  pus  almost  always  presents  a 
reddish  appearance,  which  is  owing  to  the  presence  of  extravasated  blood. 
The  inflammatinn  rapidly  extends  to  the  largtT  veins,  which  become 
blocked  l)y  the  formation  of  a  thrombus.  If  pus-microbes  enter  the 
thrombosed  veins  in  suHicient  ciuantity  to  cause  liquefaction  of  the  coag- 
ulated blood,  pvfeinia  n'sults  Irom  transportation  of  fragments  of  such 
infected  thrombi  t<»  distant  organs.  The  thrombo-phlebitis  is  one  of  the 
imme<liate  causes  of  necrosis.  The  central  medullary  cavity  is  rapidly 
tninsformed  into  an  a bseessn 'a vity  (Plate  I.).  The  pus  infiltrates  the 
spongy  bone  tissue  and  occupies  either  the  entire  mcKlullary  cavity,  a  cer- 
tain section  of  it,  or  is  in  the  form  of  multiple  abscesses.  The  infection 
from  tJie  central  f(M*ns  extends  along  the  bl(K>d-vessc»ls,  and  soon  reaches 
the  periosteum,  which  becomes  the  seat  of  an  inflammation  which  resem- 
bles pathologically  the  primary  medullary  lesi<m  in  evcrv  respect.  Pus 
accumulates  between  the  periosteum  and  bone,  causing  often  very  exten- 
sive, and  iK-casionally  complete,  denudation  of  the  underlying  bone.  At 
some  ]>oints  the  |)eriosteiini  is  destroyed  when  the  pus  reaches  the  sur- 
rounding connective  tissue,  which  then  becomes  the  scat  of  a  phlegmonous 
intlammation.  The  periosteal  defects  are  not  restored  subsequently,  and 
at  these  p(»ints  openings,  called  eloacjc,  remain  in  the  new  lK>ne.  After 
the  active  symptoms  have  subsided  the  sup|>urative  }>criostiti8  gives  way 
to  a  pHK-es-^  of  I'i'pair,  during  which  the  |)eriosteum  forms  a  case  of  new 
bone  around  the  nei*rosed  iwn-tion,  which  case  in  tecJinical  language  is 
called  an  involucrum  (  Fig.  •J7<l).  The  abscess  in  the  soft  parts  heals,  and 
one  or  more  listulons  communications  betwwn  the  surface  of  the  skin 
and  the  dead  bone  in  the  interior  of  the  involucrum  remain.  The  external 
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o})eiiiiigs  are  nftea  «iiiito  distant  from  the  cloaca?,  and  iii  such  eases  it  is 
iHflicult,  if  nc»t  iriipossihle,  to  ilir^eovcr  the  drnd  liono  In-  jirohiiig.  In 
t!ortuiil  iieoHMi^  with  cxtt'ii.^iYc  ilcstniction  *yi'  the  jR>rin>tiMmi  m*  i[i%*iihi- 
criim  forms,  and  the  seniict^tmm  i:^  later  found  inihed<led  in  the  soft 
tis^uei*  in  a  cavity  lined  hy  grannhitit*ns.  The  ncen*.s4.^d  Ixjne  after  its  ^ 
separation  is  calletl  a  seqiiestriini.  If  necrosis  has  oecniTed  at  ditf ertmt  B 
point*%,  s*everal  sec|uehtni  will  hi*  inchided  hy  the  invohierinn.  Seimration 
of  the  ^uef^truin,  like  the  elimination  of  neeror^nl  soft  tissues^  is  ueeom- 
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NtiCTosia  of  tibia. 


Necroffii  of  entire  i haft  of  tibia. 


plishinl  eitlier  hy  snppnration  or»  w  Itat  is  more  common,  hy  granulation. 
The  si/vc  of  a  sei|nestruni  varies  from  a  Mnall  sj>icula  nf  Ijone  to  thewliole 
ahaft  of  a  lione,  Stu'h  pieces  uf  Imtu^  always  ^hnw  nn  irregular  or  <len- 
tat€*d  outline,  whieli  is  due  either  tn  the  tM-iirinal  sh!i[>e  of"  tiie  seijuestrum 
or  to  the  action  of  the  granulations,  which  diniinir^h  the  size  of  the  de- 
tuehe**]  hone  after  its  sepanition*  Necrosis  is  siiid  to  be  eentnd  if  the 
SiL*c|nestnim  is  eompised  of  tissue  from  the  interinr  of  the  shaft,  complete 
if  It  reprt^sents  the  entire  thickness  uf  ila^  hi»ue,  and  Citrtieal  if  it  is  com- 
po^nl  of  the  external  compact  layer  oidy  (Fiir.  277).  , 

In  osteomyelitis  after  amputation,  terminating  in  necn»sis,  the  seques-  j 
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truni  usually  ooiii|>ris(\s  th<*  entire  thickness  of  the  sawn  bone  and  appears 
tubular  in  shajH;  (IMate  II.). 

In  complete  necrosis  a  pathological  fracture  nec^essarily  takes  place  if 
sepanition  (K-cur  before  a  tirni  involueruni  has  formed.  In  such  cases 
restoration  of  the  continuity  of  the  l>one  is  effected  by  the  involucruni. 
Fnictureof  the  involucruni  has  hap|>eniHl  occiisionally  during  a  necrotomy 
or  under  (fin*unistances  which  led  to  fracture  of  bone.  Bending  of  the 
involucruni  is  liable  to  occur  if  the  patient  resumes  the  use  of  the  limb 
before  ossilication  has  been  (^oiu[)lct(Hl.  The  medullar)'  canal  in  the  new 
bone  after  central  or  <*()mpletc  necrosis  is  seldom  restored  to  perfection. 
The  new  bone  is  harder  an<l  heavier  than  normal  bone  (osteoflderofiis), 
but  in  exceptional  cases  it  remains  porous  and  soft  (osteoporosis) — a  con- 
dition described  by  Volkmann  and  Schede  which  may  become  the  cause 
of  various  d(»grees  of  deformity  from  bending  or  infraction  of  the  shafL 
Separation  of  the  stHjuestrum  will  take  place  in  from  four  weeks  to  three 
months,  according  to  the  age  of  the  patient  and  the  location  and  extent 
of  the  necrosis. 

Treatment. — The  jirophy lactic^  treatmeift  of  osteomyelitis  consists  in 
the  timely  tn^atnuuit  of  pcri|)heral  accessible  suppurative  lesions  and  in 
avoidance  of  the  usual  exciting  causes.  As  the  gastro-intestinal  canal  is 
undoubtedly  more  frecjuently  the  route  through  which  infection  takes 
place  than  is  generally  supjuised,  and  as  natun»'s  resources  often  attempt 
elimination  of  the  i)athog(>nic  micm-organisms  in  this  direction,  it  would 
a])|H'ar  rational  to  a<lminister  a  brisk  cathartic  upon  the  appeanmce  of 
the  fii>;t  sym|)toms,  as  such  treatment  might  prove  of  great  value  in 
arresting  fnrtlurr  infc<*tion  from  this  source.  A  large  dose  of  calomel, 
followed  by  a  saline  cathaitic,  would  meet  this  indication  most  efficiently. 
Kocher  has  advised  the  internal  use  of  salicylate  of  soda,  giving  from 
6  to  24  grammes  in  divided  dosi^s  during  twenty-four  hours.  Salol,  beta- 
naphthol,  and  the  sul)»hites  are  valuable  intestinal  antiseptics.  Opium 
must  be  given  in  siilHcient  doses  to  alleviate  pain.  The  affected  limb 
should  be  immobili/tMl  from  the  iK'ginning  to  prevent  joint  contractions, 
and  suspended  in  a  slightly  elevattKj  |)osition.  The  use  of  the  ice-bi^  or 
cold  coil  is  rational,  and  often  relieves  pain.  Blistering  and  the  appEca- 
tion  of  iodine  do  more  harm  than  g<H)d.  If  the  cold  applications  do  not 
prove  agreeai»h»  to  the  patient,  hot  antiseptic  fomentations  should  be 
tried.  In  multiple  osteomyelitis,  with  pronounced  symptoms  of  progres- 
sive sepsis  almost  from  the  beginning  of  the  attack,  it  is  doubtful  whether 
any  surgical  treatment  will  have  any  eifeet  in  preventing  a  fatal  termina- 
tion. In  >ncli  cases  general  infection  tKvurs  almost  from  the  beginning, 
and  at  tli4'  necropsy  very  little,  if  any,  pus  is  found  in  the  inflamecl 
iiKMlnllary  tissue.  The  int^intfio  nf<tHt<  in  these  cases  calls  for  the  use 
of  stinnilants. 

Eftrlji  (/ijrnrfian. — An  early  operation  in  the  treatment  of  acute 
osteomyelitis  is  one  which  is  ])erformed  before  seeondan'  suppurative 
jK'riostitis  has  appeared,  Ikmicc  befon*  any  apprmable  swelling  lias  taken 
place.  The  operative  removal  of  the  infcH'ttnl  marrow  at  this  stage  of 
the  <liscasc  will  not  only  become  the  means  of  greatly  diminishing  the 
mortality  of  this  disease,  hut  will  also  prove  of  the  utmost  value  in 
limiting  its  extension — conse<|Uently,  also,  in  pivventing  extensive  necro- 
sis.    The  early  ri'inoval  of  the  localizeil  j>riKluct  of  infei^tion  and  throm- 
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boeed  veins  is  the  surest  prophylactic  measure  agtiinst  pyaeniia  and  re-in- 
fection from  the  priraar>'  focus.  The  oj)erati()n  should  be  done  as  soon 
as  a  positive  diagnosis  can  be  made  and  utider  strict  antiseptic  precautions. 
Although  operating  for  a  suppurative  affection,  infection  from  without 
must  be  carefully  avoided.  The  primary  location  of  the  disease,  usually 
in  the  vicinity  of  an  epiphyseal  line,  is  accurately  found  by  searching  for 
the  most  tender  point.  Tliis  should  be  done  before  the  patient  is  placed 
under  the  influence  of  an  anaesthetic.  Over  this  |X)int,  or  as  near  to  it 
as  the  nature  of  the  soft  parts  will  j)ermit,  an  incision  is  made  down  to 
the  bone.  The  operation  should  be  rendered  bloodless  by  the  use  of 
Ksmarch's  constrictor,  provided  there  is  but  little  cedema.  After  cutting 
through  the  skin  and  fascia  the  remaining  part  of  the  dissection  should 
be  made  by  the  use  of  blunt  instruments.  When  the  periosteum  is 
reached,  it  is  incised  and  reflected  with  the  attached  soft  parts.  The 
bone  is  then  opened  with  a  small  round  chisel :  in  the  further  steps  of 
the  ojyeration  ordinary  chisels,  such  as  are  used  by  carpenters,  answer  an 
excellent  pur[K)se.  If  no  pus  hjis  formed,  the  osteomyelitic  focus  is 
recognized  by  the  softness  and  great  vascularity  of  the  tissues  and  the 
escape  of  bloody  serum.  If  pus  is  found,  it  will  probably  ap|)ear  at 
this  early  stage  as  an  infiltration.  The  object  of  the  operation  is  not 
only  to  open  the  bone,  but  to  remove  at  the  same  time  all  of  the  infected 
tissues.  The  opening  in  the  bone  is  therefore  enlarged  in  the  direction 
of  the  shaft  to  the  extent  of  the  disease  in  its  interior.  If  the  suppura- 
tive inflammation  is  extensive,  involving  half  of  the  bone  or  perhaps  the 
entire  sliaft,  it  is  advisable  to  make  several  incisions  over  tlie  bone  in 
the  same  line,  instead  of  one  large  incision,  thus  avoiding  a  large  wound 
and  perhaps  injury  of  important  structures  ;  at  the  same  time  the  interior 
of  the  bone  is  rendered  accessible  to  direct  treatment  by  opening  the  bone 
at  the  corresponding  points  from  which  the  intervening  infected  medulla 
and  cancellous  bone  can  be  scraped  out  with  a  sharp  sj>oon.  After  the 
whole  cavity  has  been  thoroughly  curetted,  it  is  disinfected  by  irrigating 
with  a  solution  of  corrosive  sublimate  (1  :  1000),  and  then  drie(l  and 
mopped  out  with  a  12  [)er  cent,  solution  of  chloride  of  zinc.  Peroxide 
of  hydrogen  is  also  an  excellent  remedy  for  disinfecting  the  cavity.  The 
cavity  is  then  packed  with  iodoform  gauze,  which  is  brought  out  of  the 
wound  or  wounds  to  serve  the  purposes  of  a  capillary  drain.  A  copicms 
antiseptic  dressing  is  then  applied,  and  the  limb  immobilized  in  proper 
position  upon  a  splint.  If  on  tlu»  following  day  the  temperature  shows 
no  reduction,  the  dressings  are  removed,  antiseptic  irrigation  is  again 
employed,  and  the  limb  dressed  as  before.  If,  in  spite  of  the  early 
ojK^ration  and  careful  antisei)tic  after-treatment,  the  suppurative  in- 
flammation extends  to  the  periosteum  and  the  connective  tissue,  the 
antis(»ptic  occlusive  dressing  should  give  way  to  warm  compresses  kept 
saturattKl  with  one  of  the  mild  antiseptic  solutions.  Frequent  irrigation 
with  a  5  per  cent,  boric-acid  solution,  a  saturated  solution  of  acetate  of 
aluminum,  or  a  weak  sequeous  solution  of  iodine  or  bromine  should  be 
employed. 

Inteinnediaie  Operation, — An  intermediate  ojK^nition  for  osteomyelitis 
is  one  which  is  resorted  to  after  the  disease  has  reached  the  })e.riosteum 
and  connective  tissue  outside  of  it ;  that  is,  after  it  has  become  compli- 
cated by  phlegmonous  inflammation  of  the  soft  parts.     At  this  stage 
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niultipk*  iiit'i^iioik^  ijiilI  luniuTfuis  tylmlar  dmiiis  are  requireil  to  effect 
coiiiiilute  t'\'ijruiitroii  ami  strurt'  ftvo  ilnHiia^t'.  At  t\u^  liinr  ifa-  atfocted 
bniH'  slioiil*!  Uv  oiioiR'il  at  ditttiviit  |»Hints  \vhirli  will  enable  ihe  ,'^ur^rcm 
to  emjtloy  iiitni-oK^Mnis  aiUi:<eptie  irri>ratiuiLs.  Lur^o  oiK^niu^s  iti  the 
bone  ini<ier  these  ei re umstaneeH  might  lead  to  pathologienl  fraetures.  The 
*iul>sw|iieiit  treatment  is  eondiiett^J  un  the  same  prineiples  a^  a  ease  of 
phle^miHinns  ijiHaiiimatifm  aiitl  purulent  infiltration  of  the  soft  |)art.s. 
Catiorhiil  synovitis  is  tn^atetl  hy  aspiration,  and  sup])urative  synovitis  by 
iiKisit^n,  d ra inai2:e,  anrl  antiseptie  irrigations. 

Keniova!  of  neeros*:**!  l>one  ?^honId  be  postimned  until  tlie  se4|uestruni 
1ms  se[»anitefl,  and,  in  the  a\^  of  the  femur  and  humerns,  until  tlie  iuvi> 
Inernin  is  stron^jr  enough  to  maintain  the  normal  position  of  the  limb. 
When  th(*  cnmtinuity  of  a  bone  has  l>e(*n  destroyed  ( itlier  by  a  jiatho- 
If^tfifal  fraeture  or  the  reniovsd  of  a  part  or  an  entire  diaphysis,  whieh 
has  separated  befMn-  tl*e  involucnnn  lias  beeome  snflieieutly  firm  to  se'rve 
tlje  purpi^se  of  an  eftieient  nieehanieal  supjiort,  a  .-nitable  splint  nnist  1m? 
ajjplied  for  a  lon^  time  to  ^nard  ajyr^iinst  slKUtenin^  and  bending  of  the 
new  Ijoue.  During  the  septie  aente  stage  of  o,steoinyelitis  witlj  supi»n- 
rative  syntjvitis  ani|iutation  may  beeome  neeet^siiry  to  save  the  lite  of  the 
patient.  In  exeejitional  eases  the  same  sad  idteniative  may  beetJUie  a 
neeessity  after  the  aeute  sytnpttims  liave  subsided,  i^^*^  the  purjvose  of 
removing  the  s^niree  of  exiuuistive  siijipurative  diseharges,  Should 
laigns  of  pyaMiiia  arise*,  our  main  reliauei^  nmst  be  plaeerl  on  the  admin- 
istration i»f  large  doses  of  qninine  and  alr*i»hol.  As  stmn  as  the  aeute 
svniptoms  have  subsided,  iron,  espeeially  tinetum  ferri  ehloridi,  should  be 
freely  at  I  ni  i  n  istered. 

Lfih-  (}p4'i'fitit)ii  {Xerrototittf). — Late  oiienitions  are  perfornK-d  jtuv  the 
purpose  of  removing  the  remote  results  nt  tlie  intlaiumation — tlje  neerosed 
fume  and  the  gnnndations  lining  the  involnernm.  This  operation  h 
ealle*!  net^n^toiny  or  secpiestrotomy.  It  eonsists  of  the  removal  by  ivpe- 
nrtive  interference  of  the  dead  detaehed  l><ine.  The  removal  of  deatl 
bone  l>y  luaeeratinn  with  dilnte  nduiTal  aeid>  (Andrews)  en*  by  digestion 
with  j>e|)sin  :nid  other  digestive  agents  has  not  yielded  sati-faetory  re- 
Hults.  The  o] lenitive  removal  of  a  se^mestrnm  slioi dd  always  be  |Kist- 
pine*l  until  eonrplete  ji*e]>amtioii  ha.s  taken  plaee  arul  the  involiK-rum  is 
strong  eu<>ugh  to  support  the  limb.  S^fpu^strotomy,  if  ]jro[>erly  per- 
fc»ruie<l,  is  mie  of  tlie  most  satistaetory  of  all  f*|u"mtions,  as  it  is  attended 
liv  litth*  (tr  no  danger  to  life  and  is  usually  folI(>we<l  by  a  lavorabk*  resnlt. 
Its  performauee  has  been  greatly  simjiliJied  l»y  the  use  of  aniestlieties 
an<l  Esman^irs  ehistie  e4aistrietor.  As  the  (operation  should  have  for  its 
ol)jeet  not  only  the  removal  of  tlu^  se<|nestrum,  lint  also  the  rendering  of 
the  Ixme-cavity  asi^ptic,  it  should  lie  jn-rformed  under  striet  antisi^ptie 
preeantions.  AVlieuever  it  is  safe  t^i  make  the  ineision  in  the  line  of  one 
or  more  fistiilons  o|K uings,  tliis  slmnld  la^rltine;  Imt  when  these  are  in 
Ittealities  where  there  would  be  danger  of  wounding  important  vesM'ls» 
nuiseles,  or  uer^-es,  another  loeation  irom  whieh  the  boiu^  ean  be  rt*iiehed 
safely  must  be  eliosen.  In  operations  upon  the  linmerus  the  exaet  li>«i- 
tion  of  the  museukHspii-al  nerve  must  l>e  remendjered.  and  if  the  ineision 
ne(*essirilv  eomes  elose  to  this  strnetnre,  the  deep  disseetion  is  made  slowly 
and  with  tlie  u<e  of  blnnt  iustrnuu/nts  until  the  nerve  is  found,  Avben  it 
can  be  held  out  of  the  way  by  the  use  of  a  blunt  retractor      In  i>pera- 
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tions  upon  the  lower  end  of  the  femur,  even  if  the  fistiiloiif*  openiiifr 
diould  fie  in  the  jHijiliti/al  --pacv,  tht/  ineisiim  thnvn  to  tlio  l>oiie  ^sIjouUI 
be  aiiicle  in  tho  ruursc  ijf  tlie  intemm8i"ular  si'ptuni,  un  tht- «niter  or  inner 
side*  ns  the  iRiE^terieir  siirfaee  i\£  the  femur  aui  be  rt*acheel  from  either 
ride  hy  imiking  the  inei.sion  Umg  nnd  by  keeping  clost*  to  tlie  bone,  depu- 
rating the  Sfjft  tisi^nes  well,  arnl  keeping  them  ipvit  uf  the  way  by  the*  use 
of  retmetofs*.  Whei'e  tlie  hnw  \^  eovered  Ity  thirk  layers  «vf  niuselusthe 
incision  is  made  in  the  direetiou  of  the  museles  and  at  a  poiut  eori'e- 
gpmding  to  the  interninsenlar  septum.  When  tlje  Ijone  is  reaehed  the 
periosteum  is  ineised  and  retleeted  with  the  soft  tissues  attaehed  to  it 
(Fi^^  271)). 

The  invuhierurn  is  opened  hy  using  eliisels  of  ditferent  sizes  and 
£ilmi)es,  as  shown  in  Fig.  27H.  In  ohl-staudiug  easi>  the  iuvoIuiTum  is 
as  dense  asi  ivory,  and  tl»r  ehist-ling  is  au  exeeedingly  sluvv  and  ialHirit>us 
proeeiis,  as  only  small  chips  ciui  be  removeil  with  r'aeb  eut  uf  the  eliisel. 


Fio.  278, 


Fio.  279. 


Fio.  280. 


Keuber*H  method  nf  trentlog 
B*«?])tlc  lxiue<'ttvitiea, 

Tlie  l)nttlenes8  of  the 
new  Ixrne  shi>nld  warn 
the  stirgeou  to  chisel 
with  eare,  as  otherwise 
a  fmetnre  might  result. 
Formerly  the  extmc- 
tion  of  the  serpiestruin 
ended  the  upenitinii  ;  at 
the  present  time  the  op- 
eration is  made  to  meet 
another  itulieation — n- 
moval  tjf  all  lufieted 
tissu  e*  To  aee(  m  i  p  1  i  s  h 
this  ohjeet  it  is  m-ees- 
sary  to  expose  the  inte- 
rior of  the  involnenim 
freely  in  ui*der  tt»  enable 
the  surgenii  tu  remove 
with  a  >harp  sp*H>n  the 
infeeted granulations  lin- 
ing it.  The  h*»ne-eavity  after  the  e*>mpletirin  of  the  oi>enitinu  shunld 
prest*ut  the  ap|ieaninees  shown  in  Fig»  279.  The  eavity  is  tlieti  rendered 
a'M.'ptie  l>y  irrigation  with  a  sohition  of  earbolie  arid  or  corrosive  snbli- 
mate,  when  it  is  dried  and  lightly  dusted  with  iodofurm.  For  the  pur- 
fMise  of  set'uring  spec^ly  ch-linitive  liealing  of  the  wound  uutnurous 
methods  have  been  suggested.       Nenljer  ujade  Haps  of  the  skin   from 
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each  side,  which  he  fastened  to  the  floor  of  the  cavity   in  the  manner 
shown  in  Fig.  280. 

It  has  been  my  exiKTionce  tluit  nei^rosis  of  the  flaps  is  not  an  infre- 
quent accident  after  this  ()i>eration.  In  other  instances  the  flaj)s  do  not 
attach  th(Mnsclves  to  the  l)onc  surface,  and  the  wound  has  to  heal  by  a 
tedious  j)riK'ess  of  granulation.  E.  Ilahn  made  extensive  undermining 
of  the  skin  on  each  side  for  the  |)urj)ose  of  obtaining  a  cutaneous  cov- 
ering for  the  bone,  'i'his  operation  is  open  to  the  same  objections.  Bier 
has  suggested  ost<M)phistic  res(M?tion  of  the  invohicnim  (Fig.  281).  Vari- 
ous materials  have  been  used  to  fill  the  bone-cavity,  either  to  remain  per- 
manently or  t<»mjx)nn'ily.  D.  J,  Hamilton  suggested  sponge.  Schede 
matle  use  of  the  aseptic  bhwHl-clot.  In  the  clinic  at  Bonn  plaster  of 
Paris  has  Ik'CU  used,  and  recently  Sonncnburg  plugged  the  cavity  iiith 
an  amalgiuu,  such  as  is  used  by  dentists  in  filling  teeth.  For  a  numl)er 
of  years  I  have  usikI  chips  of  deadcitied  lyone  ^n  aiding  the  process  of 
repair  in  su(»h  cases.  Kiinunc^ll  of  Germany  and  thiplay  of  France  have 
extended  this  method  of  treatment,  and  report  ecjually  satisfactory  results. 
Schede's  bl(M)d-<*lot  is  not  sufficiently  i>ermanent  to  furnish  a  satisfactor}' 
temporary  framework  for  the  granulatitms  during  the  time  required  in 
the  treating  of  a  large*  l)on('-<^avity.  The  bont»-chips  when  properly  j)re- 
j)ared  are  not  only  aseptic,  but  antiseptic,  and  sufliciently  durable  to 
sTve  as  a  bridgework  during  the  teclious  process  of 
repair.  The  decalcified  bone  is  removed  gradually  by 
the  granulations  springing  from  the  surfat^  of  the  cav- 
ity and  the  jwriphend  cover,  which  in  due  time  are 
transformed  into  j)ermanent  Ik  me  tissue.  The  more  my 
experience*  increast\swith  this  method  of  treating  a^«eptic 
bone-cavities  the  b<»tter  are  the  results. 

Essential  conditions  for  success  are  asepticity  of  the 
cavity  and  the  ai)sorbable  material  employcKl  in  filling 
it.  The  great  advantages  of  this  methocl  of  dealing  with 
as('|)tic  l)one-<*avitics  are  that  the  external  woumf  heals 
I)y  |)rimary  intention,  and  that  the  bone  tissue  lost  by 
disrii>e  and  operation  is  rt^placed  by  new  tissue.  In 
ideal  results  the  prcKVSS  of  re|)air  is  so  complete  that  no 
defect  remains  at  the  site  of  the  operation,  which  is  in- 
dicated only  by  a  linear  scar.  After  the  cavity  has  been 
|)ro|)erly  prepartnl,  iexlofomiized  decalcified  Ixme-chiiis 
are  poured  into  it  until  this  is  j)acketl  with  them  to  the 
level  of  the  p(»riosteum.  After  removal  of  Esmarch's 
constrictor  blood  escaj)es  between  the  l>one-chips  and 
eoagnlates  at  (uice,  thus  forming  a  desirable  and  useful 
eemeiit-substance  which  permeates  the  entire  packing, 
and  temjM>rarily  glues,  as  it  were,  the  chips  together  and 
the  entire  mass  to  the  walls  of  the  cavit}\  The  perios- 
teum should  be  carefully  ])reserved  in  exposing  the  bone, 
and,  after  im|)lantation,  is  sutured  over  the  surface  of 
the  bone-cliips  with  aI)>orI)al)le  aseptic  sutures.  If  the  bone  is  deeply 
locatfMl,  it  may  be<M>me  iu*c(\<sjny  to  apj)ly  a  second  and  third  row  of 
buried  sutures  to  bring  iiit<>  accmiite  contact  other  overlying  soft  parts. 
The  skin  is  finally  sutured  with  silk  or  silkworm  gut.     In  some  instances 
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it  would  be  undoubtedly  superfluous  to  secure  any  form  of  drainage,  as, 
when  the  cavity  is  perfectly  aseptic  and  hemorrliage  is  not  in  excess  of 
requirements,  healing  of  the  entire  wound  would  be  accomplished  under 
one  dressing.  Experience,  however,  has  taught  me  that  tension  arising 
from  extravasation  of  blood  often  exerts  an  injurious  influence  upon  the 
process  of  healing,  and  should  be  carefully  avoided.  A  string  of  large- 
sized  catgut  inserted  into  the  lower  angle  of  the  wound  answers  an  excel- 
lent purpose  as  a  capillary  drain.  A  copious  antiseptic  dressing  is  then 
applied,  the  limb  immobilized,  and  placed  for  at  least  twelve  hours  in  an 
elevated  position.  A  limited  suppuration  is  not  incompatible  with  speedy 
healing  of  the  cavity,  as  many  of  the  peripheral  bone-chips  are  replaced 
by  granulations,  and  the  remaining  space  can  later  be  treated  in  a  similar 
manner  by  secondary  implantation  or  decalcified  bone-chips.  This,  how- 
ever, should  be  postponed  until  all  suppuration  has  ce^used  and  the  cavity 
has  been  rendered  thoroughly  aseptic  by  appropriate  treatment.  Bier 
has  recently  advocated  osteoplastic  necrotomy  (Fig.  281 ).  With  saw,  ham- 
mer, and  chisel  the  accessible  part  of  the  wall  of  the  involucrum  is  raised 
with  the  overlying  soft  parts  in  the  form  of  a  lid,  the  sequestrum  re- 
moved, the  cavity  rendered  aseptic,  when  the  parts  temporarily  resected 
are  replaced  and  fastened  in  their  former  relative  positions  with  sutures. 
This  method  of  performing  necrotomy  is  applicable  only  in  exceptional 
cases,  and  even  when  successful  the  results  are  not  better  tlian  those 
following  less  severe  procedures,  and  we  may  therefore  anticipate  that  its 
sphere  of  application  will  be  a  very  limited  one. 

Circumscribed  Chronic  Suppurative  Osteomyelitis. 

This  is  the  bone-abscess  of  Stanley  and  the  older  authors.  The  eti- 
ology of  this  form  of  suppurative  inflammation  is  the  same  as  in  the 
diffuse  variety,  only  that  the  primary  microbic  cause  limits  its  action  to 
a  smaller  area.  Clinically,  two  varieties  c^n  be  distinguished  :  1,  primary 
epiphyseal  circumscribed  osteomyelitis,  known  as  epiphysitis ;  2,  second- 
ar}'  circumscribed  osteomyelitis.  The  first  kind  is  oee^usionally  met  with 
as  a  multiple  affection,  and  is  then  attended  by  more  or  less  constitutional 
disturbance,  and  not  infre([uently  results  in  ei)iphyseolysis.  The  se<;ond- 
ary  form  occurs  in  the  scar-tissue  of  bones  that  have  been  the  seat  of  an 
attack  of  diffuse  suppurative  osteomyelitis,  the  patient  apparently  having 
recovered  completely  from  the  primary  attack  years  before.  It  is  still  a 
question  under  discussion  if  in  these  cases  the  infection  is  caused  by  pyo- 
genic microbes  which  have  remained  in  the  tissues  in  a  quiescent  state 
since  the  primary  attack,  or  whether  it  is  caused  by  a  new  infection  of 
the  tissues  weakened  by  the  first  attack.  Rosenbach  is  of  the  opinion 
that  recurring  attiicks  of  osteomyelitis  in  the  same  bone  are  caused  by 
pus-microbes  which  have  remained  in  the  tissues,  and  which  again  be- 
come pathogenic  when  the  tissues  around  them  are  rendered  susceptible 
to  their  action  by  subsequent  causes.  I  am  strongly  inclined  to  the  same 
opinion.  I  have  seen  numerous  crises  where,  in  persons  from  sixteen  to 
twenty-five  years  of  age,  repeated  attacks  of  circumscribed  osteomyelitis 
ocx*urred  in  a  bone  which  during  childhocKl  had  passed  through  an  attiick 
of  acute  osteomyelitis.  In  the  relapsing  form  the  ilisease,  with  few  excep- 
tions, is  circumscribed.     This  would  seem  to  indiciite  that  the  action  of 
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put^niicrolx^s  is  mitigated  during  their  sojourn  in  the  body,  or  that  the 
tii^Hues  aruuud  tlie  iufeeted  area  are  le^s  pretlispo.sed  to  ilittusion  of  the 
int'eetinn. 

Thf  til>ia,  feiiiiir,  ami  hunieriis  are  tlie  bones  whieh  are  most  fre- 
Cjiiently  attac4\ed  l>y  reeurrent  osteoiriyelitis.  The  seeumlary  attaeks 
oeeiir  either  in  the  centre  of  the  sc^lerost^d  bone,  the  f<»riuer  site  of  the 
infeetetl  niednlhiry  eavity,  ur  near  one  of  the  epipliysea!  linej^,  I  have 
no  (hmlit  that  seeundary  osteomyelitijs  will  l>e  of  less  treqnciit  oeeurrenee 
after  *»arly  op<'rations  for  osteomyelitis  as  antiseptic  yotpieiitrotoniy  will 
be  more  geiR-nilly  pmetised. 

Symptoms. — The  liKtil  symptoms  predominate  over  the  general. 
Fever  in  slight  or  entirely  absent,  except  in  eases  of  multii*le  epipliysitis. 
The  most  important  hx^al  symptoms  are  pi  in  and  tenderness.  Tlie  pain 
is  dee]>-seate<l,  intense,  of  a  boring  or  gnawing  ehameter,  and  is  gi-ne- 
nilly  more  severe  after  exposure  to  enhl,  active  exercise,  and  during  the 
night.  It  is  often  intermittent,  an<l  lias  freipiently  l>een  wrongly  inter- 
preted a.-^  neunilgia  of  Imnc.  Tlie  tenderness  is  eirenmscribL'<h  and  cur- 
respftnds  to  die  location  of  the  snppaniting  foens.  It  is  due  to  a  eircum- 
seribed  secondary  plastic  periostitis,  Tlie  external  swelling  is  slight, 
and  often  rompletely  wanting,  l^snally  neither  redness  nor  cedenia  is 
present. 

Syphilitic  osteomyelitis  is  to  be  distinguished  from  the  suppurative 
variety  by  its  attackifig  ju-rsims  of  very  ditfVTent  physical  conditions,  by 
its  tending  to  form  new  hone  or  emtsing  necrosis,  by  there  oiten  being 
no  suppn  ration  induced,  by  its  not  involving  neigh  boring  articulations, 
by  its  fret |i lent  occnrreiiee  in  cranial  bones,  and  by  tlie  favorable  result 
that  nsually  follows  pro|>cr  treatment. 

Pathologrical  Anatomy. — Limited  suppurative  c»ste(»niyelitis  gives 
rise  to  a  eircMimscribed  abscess,  wlii(4i  varies  in  size  from  that  of  a  ]K'a 
to  that  oi*  a  walnut.  N(^cr*tsis  seldom  take^  place  ;  if  it  does,  the  secjnes- 
tra  are  small  anil  eomiH>sed  exclusively  of  cancellated  lH>nc.  If  the 
al)si'ess  is  situated  in  an  cpi|)hysis,  it  may  open  into  the  adjacent  joint 
and  become  tlie  start ing-f>oint  of  a  supjmnitive  artliritis  (Fig.  2S2). 
Tlirombo-|»lil(bitis,  sc|>sis,  and  pyjeniia  are  rare  cr>niplicatifms.  The  bone 
around  die  cavity  is  usirally  tliichened  and  scdert^sciL  The  periostitis 
which  at  tends  chronic  snpi>nnitions  in  bone  always  as^umes  a  |ila>tic 
ty\K\  as  the  |ieriosteuni  is  beyond  the  reach  of  jnis-microhes.  Epiphys- 
eal osteomyelitis  is  often  associated  with  chondritis  ami  ostnipom^is^ — cim* 
ditions  wliicli  may  rcsidt  in  ]»athologi(*al  fnictnres.  If  in  this  form  of 
ostetHiiyelitis  the  siipjiiiratioii  extends  to  the  [Ki'itistinim,  a  <"ircnms<'ribed 
suppurative  (jeriostitis  occnrs,  which  is  foliowfnl  liy  the  formation  of 
small  ab.s4'esses  in  tlie  epipliyseal  region.  Limited  necrosis  in  these  cases 
is  uf  fre*pient  oeeurrenee.  Intliinunation  of  joints  often  complicates 
epiphysitis. 

Treatment. — 'Multi|de  cpi[iliysitis  shouhl  Ik*  tr<'ate<l  by  early  incision 
and  drainage  under  strict  antist/ptic  precautions*  The  usi-  of  the  chisel 
<ir  trephine  ujay  bec:nmc  necessary  to  ex|josc  dccp-si-atcil  foci.  The 
external  incision  must  i»e  made  in  sueh  a  manner  as  not  to  en<langer  the 
joint.  Karly  imperative  treatment  is  the  best-known  prophylactic  against 
the  occurrence  of  joint-complications  and  pathological  fra<'ture.  In  b^^uic- 
abscesses  the  iuHammattuy  focus  cau  be  hH-ated  externally  with  accuracy 
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by  the  pre^eat^  of  a  eircuuiiwribecl  ai*eji  nf  tend t»rii ess,  and  ilic^  centre  of 
the  tender  qK>t  eon^stitute?*  the  ^iiide  hi  the  j^^urt^k  fiir  tlie  ab.seess;.  After 
the  sub|ienosteal  exiMisure  of  the  bcnie  the  chiseliii*!  is  tlune  in  the  cliree- 
tion  of  the  centre  of  the  bone  by  making  a  traek  perhaps  an  inch  square. 

Fig.  282. 


CbOfOMcrftjed  o*teomyelUle  absi-e**  In  low^rt;'ptjil3y«.iM  ,.f  U-mnt,  ai^K*n\nj!,  iuUy  knee-joint:  lining 
membrane  in  iii»j'cr  iwirt  rtf  ea\Uy  detjichcJ, 


If  the  absee^;s  \^  not  fi>nnd  at  a  «'rrt:n!i  <h'|)tli,  the  surrounding  tissue  i^ 
exploreil  with  a  rHinall  drill  in  diilereut  direetions  until  ]jns  is  found, 
when  further  excavation  i>  apiin  niiide  with  the  ehistj*  As  soon  a.^  the 
abf<*ess  has  been  fullv  ex|Mised,  the  [Mis  i>  washed  otit  and  the  size  of  the 
ctavitj'  aj=^ertained  l)v  p rolling.  As  the  abscess  is  often  surruundtHi  by  a 
zone  of  tis&stie  infiltratcrl  with  pus,  all  of  the  infected  tissues  are  scraped 
out  thorougldy  with  a  sharp  spomi,  atier  wliich  it  i^  prepare*!  tor  the 
impljintatiou  of  decak*ifieil  nutise]>tic  b«^ne-ehips  in  the  siuiie  manner  aai 
hi  opemtions  for  necrosis,  Tliest*  are  very  favorable  cases  for  thi^  jiro- 
ci^fhin*,  as  tlie  area  of  infection  is  limited  and  the  nieehauieal  removal 
of  tin*  infeetetl  ti.<^ue?5  eaii  be  accomplished  with  a  ^rcat  deal  oi"  certainty. 
I  have  rt*peatedly  sc'en  cavities  the  size  of  a  sntidl  orange  in  the  head  of 
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the  tibia  heal  under  two  dressings,  with  iH?rfect  restoration  of  the  Iwne 
destroyed  by  the  dis(»ase  and  removed  during  the  operation. 

.Ti'BEm  TLAR  Osteomyelitis. 

Etiologry. — dironie  osteomyelitis  of  the  epiphyseal  extremities  of  the 
long  bones  and  of  the  short,  and  the  flat  bones,  is  usually  the  result 
of  infection  with  the  bacillus  of  tuberculosis.  This  view  of  its  et^sentjal 
mierobie  cause  was  entertained  by  a  number  of  leading  surgeons  long 
before  the  bacillus  of  tuberculosis  was  discovered  by  Robert  Kcxnh  in 
1882.  What  was  formerly  d(\scribed  as  scrofula  of  l>onc  is  now  gener- 
ally recognized  Ji>4  tubercular  osteomyelitis.  The  mcKlem  views  regard- 
ing the  etiology  of  this  form  of  chronic  inflammation  of  bone  are  XxxeeA 
on  ju'curate  clinicid  observations,  the  results  of  carefully-conducted 
experiments  on  the  lower  animals,  bacteriological  investigations,  and 
jwithological  research.  Tuberculosis  of  bone  occurs  either  as  a  primary 
or  s^M'ondary  allin'tion.  In  the  former  instance  we  take  it  for  granted 
that  localiziition  of  tlie  bacillus  has  not  taken  place  in  any  other  organ 
of  the  bwly,  and  that  the  tulwrcular  lesion  in  t)one  presents  itself  as  an 
isolated  singh^ifiection.  In  the  second  cast*  the  lx)ne  affection  occurs  as 
a  s(^<'(>n<hiry  infecti<Mi  from  some  antecedent  tubercular  focus.  I  am 
inclined  to  believe  tliat  j)rimary  infwtion  of  bone  is  an  exceedingly  rare 
affection,  and  Konig  has  arrived  at  the  siune  conclusion  on  the  basis  of 
an  enormous  clinical  ex])erience.  The  frequency  with  which  pulmonan* 
tuberculosis  is  met  with  in  ctises  of  bone  tulxTculosis,  and  the  fact  that 
the  lymphatic  glands  and  the  thonicic  duct  are  also  frequently  the  seat 
of  tuberculosis,  speak  in  favor  of  this  assumption.  Tlie  tnlK?renIar 
lesions  which  give  rise  to  metastatic  tuberculosis  may  l)e  verj*  minute, 
and  (»lude  detection  even  on  making  a  rareful  examination  on  the  jxist- 
morteni  table.  Buhrs  assertion  that  in  tubercular  affections  of  different 
orgjins  without  an  appreciable  old  tul>ercular  focus  this  was  not  absent, 
but  overlooked,  may  yet  receive  corroboraticm  by  careful  research  in  the 
future.  S'hlenker  s|)eaks  of  the  frequency  with  which  latent  tuberculo- 
sis is  found  at  necropsies  where  non-tuberc»ular  affections  have  caused 
death.  Out  of  (H  cases  without  active  or  manifest  tul)erculosis  he  found 
that  iK)st-mortem  examination  revealed  the  ])resence  of  latent  tubercuUn 
sis  in  27  ;  that  is,  in  44  per  cent,  of  the  total  (»ases.  He  Iwlieves  that 
if  the  examination  had  been  carried  farther  by  the  use  of  the  microscoiM?, 
the  number  would  have  been  still  greater.  The  clini«d  historj'  often 
])oints  to  some  antecedent  chronic  aflecticm  of  a  tubercular  nature.  In 
such  cases  the  history  is  very  often  something  as  follows:  A  patient  has 
passed  througli  an  attack  of  plenritis,  during  which  he  has  jxThap 
exj)ectorate<l  bhxKl,  but  after  a  while  apparent  recover^'  follows,  but  the 
patient  has  lost  flesh  and  does  not  gain  in  weight  ;  at  the  simie  time  the 
apjH'tite  is  impaired.  FrecjUently  more  or  less  cough  remains;  a  .^slight 
trauma  is  followed  by  clironic  (►stcomyelitis,  which  in  its  course  in»- 
(juently  involves  the  adjacent  joint.  Kesecticm  Is  i>erformetl.  liOcal 
recurrence  takes  place,  necessitating  finally  an  amputation,  and  the 
pjitient  recovers  from  the  openuicni,  but  dies  of  pulmonary'  tulK^rculosis 
in  tlie  course  of  a  few  years.  This  gloomy  aspwt  of  Inme  tul)ercuU>sis 
rests  on  an  extensive  clinical  ex|K'ricnc<'  of  surgeons  who  are  certainly 
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inclined  to  regard,  if  ix)ssible,  the  bone  aifection  as  a  local  disease.  The 
patient,  and  often  the  medical  attendant,  usually  attribute  to  trauma  an 
iinportiint  rOle  in  the  causation  of  bone-aud-joint  tuberculosis.  The 
trauma,  however,  must  be  regarded  at  best  in  the  light  only  of  an 
exciting  cause,  as  no  amount  of  injury  can  proiluce  the  affection  without 
the  presence  of  the  essential  cause — the  microbe  of  tubercul<jsis.  The 
trauma  only  serves  as  an  exciting  cause  in  the  production  of  bone  tuber- 
culosis in  persons  already  infected  with  the  bacillus  of  tuberculosis.  The 
clinical  faet  remains  that  bone  tuberculosis  can  be  tmced  only  in  a  small 
j>ercentage  of  the  cases  to  a  traumatic  origin.  It  is,  as  Volkmann 
asserte<l  long  ago,  characteristic  that  the  injury  preceding  the  develo}> 
ment  of  the  disease  is  always  slight,  often  quite  insignificant :  tubercu- 
losis of  bone,  even  in  tubercular  subjects,  seldom  if  ever  follows  a  frac- 
ture, as  the  injur}'  in  such  causes  is  productive  of  such  active  cell-pro- 
liferation that  it  will  hold  in  abeyance  the  pathogenic  action  of  the 
bacilli  which  might  reach  the  seiit  of  injury  with  the  cxtravasated  blood. 
In  2!->3  cases  of  tuberculosis  of  bone  studieil  by  Watson  Cheyne,  in  188 
no  definite  cause  was  assigned,  while  in  105,  or  38.8  per  cent,  of  the 
whole  number,  the  trouble  was  directly  ascribed  to  the  injury. 

Tubercular  disease  of  bone  is  more  frequent  in  males  than  females, 
jxirticularly  after  the  first  decade,  which  would  indicate  that  traumatism 
must  be  regjirded  as  an  exciting  cause  in  a  certain  percentage  of  cases. 
Like  suppurative  osteomyelitis,  tubercular  osteomyelitis  attacks  most 
frequently  young  persons  and  that  part  of  the  bones  predisposed  to  the 
localization  of  pathogenic  microbes,  the  epiphyseal  region  of  the  long 
bones. 

Heredity  is  an  important  factor  in  the  causation  of  bone  tuberculosis, 
as  well  as  of  tuberculosis  of  other  organs.  Tuberculosis  of  the  bones  in  the 
new-born  has  never  been  found,  but  it  is  well  known  that  it  can  appear 
within  a  few  months  after  birth,  and  the  conditions  under  which  this 
<K'curs  arc  familiar.  Besides  dire<'t  transmission  of  the  disease  from 
jxirents  to  child-,  a  certain  vulnerability  of  the  tissues  of  congenital  origin 
must  l)e  recognized  as  an  indirect  cause.  In  children  so  predisposed  the 
clinical  history-  often  reveals  obstinate  eczema,  blepharitis,  ciliaris,  glan- 
didar  enlargements,  and  other  infantile  affections  of  unquestionable 
tubercuhir  nature  preceding  the  bone  affection.  Surgeons  are  well  aware 
of  the  fact  that  the  existence  of  an  hereditary  tendency  to  tuberculosis 
a<lds  greatly  to  the  gravity  of  the  disease.  The  course  is  usually  more 
rapid,  s|K>ntaneous  cure  less  likely,  and  the  prospects  of  a  favorable 
result  after  operative  treatment  less  favoral)Ie  than  in  the  accpiired  form 
of  tuberculosis. 

The  diseases  incident  to  infimcy  and  childliood,  such  as  ]>ertussis, 
measles,  scarlatina,  and  diarrhoea,  frecjuently  furnish  the  necessiry  eon- 
<litions  for  the  (levelo])ment  of  osteotuberculosis.  In  the  adult  the 
attack  is  often  preceded  l)y  one  of  the  acute  infectious  diseases,  such  as 
typh(U<l  fever,  pneumonia,  and  pleuritis.  Pregnancy  and  lactation  are 
also  imix^rtant  etiological  factors. 

S3niiptoms  and  Diagrnosis. — The  general   symptoms  are   often  no 

in<lication  of  the  existence  or  extent  of  tlie  loeal  <lisease,  as  patients  witli 

quite  extensive  bone  tuberculosis  may  present  every  indication  of  unim- 

l)ainHl   health,  and  a  small   osseous  focus  may  produce  a    rapidly-fatal 
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milian'  tuberculosis.  In  all  cases  of  susi>ected  bone  tuberculosis  a  care- 
ful examination  should  be  made  of  every  organ,  in  order  to  discover  the 
priniarv  tubercHilar  dC^pOt  or  existing  complications.  Uncomplicatwl 
tubert^ulosis  of  bone  is  essentially  a  chronic  proc^ess,  and  the  general 
symptoms  furnish  but  little  information  in  reference  to  its  inflammatory' 
chanicter.  Febrile  reaction  is  slight  or  entirely  absent.  A  slight  rL^e 
of  temperature  toward  evening  or  during  the  night  is  very  suggestive. 
Progressive  anaemia  is  always  an  unfavorable  symptom  in  all  ti^mis  of 
so-i'alled  local  tuberculosis,  as  it  indii*ates  either  the  presence  of  additional 
foci  in  important  orgiuis  or  accom]>anies  the  exhaustive  pundent  dis- 
charges after  sec'ondary  infection  with  ims-microbes.  The  ficcurrenc*  of 
mixcil  infection,  with  or  without  a  clirect  infection-atrium,  is  ik^ually 
announced  by  a  high  temperature  and  other  symptoms  of  septic  infection. 
Emaciation  is  present  when  the  dist^ase  is  far  advanced  and  complicated 
by  abscesstis,  or  when  a  more  important  orgjui  is  similarly  afleetetl. 

In  incipient  cases  the  local  sym])toms  should  l>e  studied  with  the 
utmost  care,  individually  and  C(>ll(H»tively. 

Faii). — Pain  is  an  almost  constant  symptom,  but  its  intensitj'  is 
subj(»ct  to  great  variation.  Tensi<m,  the  most  important  factor  in  the 
production  of  pain,  is  a  much  less  marked  feature  in  tulx*rcular  than 
suppurative  osteomyelitis.  Children  suifering  from  s]>ina  ventosa  c<»m- 
plain  of  little  or  no  pain,  although  a  whole  phalanx  of  a  finger  may 
be  almost  completely  destroyed  by  a  central  tuU>rcular  ostetunyelitis. 
In  rib  tuberculosis  tlie  pain  is  either  entirely  absent  or  slight.  In  tulnT- 
cidosis  of  the  neck  of  the  fennir  it  is  often  referred  to  the  knee.  It  is 
aggravated  when  the  dis(»ase  invades  an  adjacent  joint.  In  j)rimar>' 
synovial  tuberculosis  a  sudden  aggravaticm  of  this  symptom  announces 
t\w  extension  of  the  disease  to  the  bones.  This  symptom  is  pnmiptly 
relieved  in  a  case  of  tubercular  s)Kmdylitis  by  susi)ension  and  fixation, 
and  rest  in  tlie  recumbent  position,  and  greatly  exaggt»rated  by  flexion 
of  th<*  spinal  column,  whicli  inflicts  increjised  pressure  u|Km  the  luKlies 
of  the  inflamed  vertei)ra'.  The  pain  is  of  a  dull,  aching  chanicter,  and 
is  intermittent,  and  more  severe  during  the  night.  The  nocturnal  ex- 
acerbation of  tlu»  |>ain,  as  evidenced  in  childn»n  by  restlessness  during 
slec]),  moaning,  grinding  of  teeth,  and  horrible  dreams,  is  often  one  of 
the  first  sy mptcnns  which  excite  susjiiciim  of  the  existence  of  ost(H>- 
tuberculosis. 

Trn(f(r)ics.s. — \Vliil<  tenderness  is  an  important  symptom  in  detecting 
and  locating  suppurative  osteoniyelitic  foci,  it  is  of  far  greater  value  as 
a  diagnostic  aid  in  the  recognition  of  osteotul)erculosis  in  its  wirliest 
stages.  It  is  f'aused  by  a  circumscribed  periostitis  over  the  tubt^n'ular 
lesion.  The  existence  kA'  an  area  of  tenderness  m»ar  a  joint,  corres|)ond- 
ing  to  a  tubercular  focus  in  the  interior  of  a  bone,  is  one  of  the  sun»st 
indications  of  tlie  exi>tence  of  tubercular  osteimiyelitis.  In  many  eases 
of  epi]>liyseal  tuberculosis  patients  have  bwn  treated  for  some  supposed 
joint  lesion  sim|)Iy  i)ecause  this  symptom  was  not  carefully  searched  for, 
or,  if  discovered,  its  signiticanct?  was  misinterpreted.  The  existence  of 
a  limited  area  of  tenderness  in  the  epiphyseal  line  and  the  absence  of 
joint  lesions  will  enable  the  surgeon  to  IcKiite  accurately  a  focus  in  the 
interior  of  the  bone.  In  the  examination  of  tulx»rcular  joints  it  is  im- 
portant to  search  for  this  symptom  over  both  articular  extremities  fur 
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the  purpose  of  detecting  osseous  foci — a  matter  of  great  impoiiance,  not 
only  from  a  diagnostics  but  also  from  a  therai>eutic,  j>oint  of  view. 

Swelling. — Mr.  Lawrence  and,  later,  Samuel  Cooper  showed  by  dem- 
onstration of  numerous  specimens  of  tubercular  joints  that  the  spindle- 
shaped  enlargement  is  not  caused  by  expansion  of  the  articular  extrem- 
itieSy  as  was  formerly  supposed,  but  by  swelling  of  the  soft  tissues  around 
the  joint.  With  the  exception  of  diftuse  tubercular  osteomyelitis  of  the 
shaft  of  the  long  bones  swelling  is  usually  absent  or  slight  in  osteotu- 
bereulosis.  External  swelling  is  absent  until  the  atrophic  layer  of 
compact  bone  yields  to  the  intra-osseous  pressure — ^as  may  be  seen  in 
advanced  cases  of  spina  ventosa — or  until,  by  pressure-atrophy  over 
the  centre  of  the  fcK'us,  the  compact  layer  is  ijerfbrated  and  a  soft,  cir- 
cumscribed, boggy  swelling  forms  underneath  the  periosteum.  The 
tubercular  {periostitis  which  now  ensues  soon  reaches  the  parai>eriosteal 
tissues,  when  the  swelling  increases  more  nipidly,  and  is  followed  by  the 
formation  of  a  tubercular  abscess.  Such  abscesses  are  prone  to  migrate 
in  the  same  manner  as  tul>ercular  abscess  of  an  articular  origin.  (Edema 
is  usually  not  well  marked,  even  if  the  abscess  is  large,  unless  secondary 
infecticm  with  pyogenic  microbes  has  occurred. 

Redness, — The  skin  over  a  tubercular  abscess  prestMits  an  abnormally 
pallid  appearance  until  this  structure  has  been  reached  by  the  tubercular 
process,  when  it  l)ecomes  red  or  livid.  This  discoloration  precedes  the 
spontaneous  rupture  of  the  abscess  underneath  it. 

Atrophy  of  Llmh, — Atrophy  of  limb  is  a  constant  feature  of  bone 
and  joint  tuberculosis.  It  is  progressive,  and  apmnirs  in  a  few  weeks, 
certainly  in  a  few  months,  after  the  beginning  ot  the  attack.  It  has 
been  attributed  to  various  sources — viz.  inactivity,  neuritis,  vasomotor 
changes,  and  reflex  influences.  It  is  in  all  probability  the  direct  result 
of  pn>longed  non-use  of  the  limb  and  reflex  influences.  It  aficcts  not 
only  the  bone,  but  every  tissue  of  the  limb.  Atrophy  of  the  muscles 
constitutes  the  most  important  part  of  this  complication. 

Differential  DiAffXOsis. — With  few  exceptions  a  chronic  inflam- 
mation in  the  epiphyseal  extremities  of  the  long  bones  or  in  the  Ixxly  of 
a  vertebra  is  of  a  tubercular  character.  In  doubtful  cases  certain  diag- 
nostic measures  should  be  resorted  to  in  order  to  enable  the  surgeon  to 
make  a  differential  diagnosis. 

Akuhj^pclrasfik. — Exploration  of  a  doubtful  swelling  with  a  short 
steel  needle  was  introduced  by  Midd(»ldorj)f  for  the  ])uri)ose  of  ascer- 
taining the  consistence  and  probable  structure  of  the  tissue  coni])osing 
the  swelling.  This  is  an  exceedingly  valuable  diagnostic  aid,  and,  if 
projwrly  performed,  devoid  of  danger.  The  |)uncture  is  made  in  the 
centre  of  the  tender  area,  and  in  a  direction  corresponding  to  the  prob- 
able location  of  the  central  focus.  If  the  ncH'dle  meet  with  any  consid- 
erable resistiince  in  the  bone,  it  is  advanced  by  r(»tarv  niov(*inents  :  the 
arrival  of  its  point  in  the  granulating  centre  or  caseous  focus  is  an- 
nounced by  a  sudden  loss  of  resistance.  By  advancing  the  needle  suf- 
ficiently to  touch  with  the  point  the  opposite  side  of  the  cavity  its 
pn>bable  size  and  exact  locati(»n  can  be  ascertained. 

Inoculation  Experimentn. — In  cases  of  great  doubt  little  fragments 
of  granulaticm  tissue  or  a  few  drops  of  the  licpiefied  material  can  be 
removed  fn)m  the  inflamed  area  with  an  exploring  syringe,  and  with 
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the  material  removed  a  giiinea-pij^  or  rabbit  can  l>e  inoculated.  If  it  is 
a  ca:?e  of  tuberculosis,  the  disease  will  be  reproduced  in  the  animal. 
The  result  of  the  experiment  thus  furnishes  the  final  proof  of  the  nature 
of  the  atiection. 

Prnl)h\(j, — This  diagnostic  resource  should  not  be  employed  indis- 
criminately in  the  exploration  of  fistulous  tracts,  as  the  careless  use  of 
the  j)robe  has  resulted  in  a  great  deal  of  harm  by  causing  infection  with 
pus-microbes  and  by  aggravating  the  tubc»rcular  lesion.  The  danger 
attending  the  use  of  this  instrument  ciui  be  grcjitly  diminishe<l  by  a 
recourse  to  adequate  antiseptic  precautions.  Cauterization  of  the  granu- 
lating surface  with  nitrate  of  silver  ])reviously  to  or  simultane<nisly  with 
the  use  of  the  probe,  by  coating  it  with  the  melted  stdt,  is  another 
efficient  prophylactic  measure.  The  affections  which  are  liable  to  be 
mistaken  for  tul)crcular  osteomyelitis,  and  t'lce  ?Yyv^,  are — synovial 
tuberculosis,  sjircoma,  echinococcus,  epiphyseal  multiple  osteomyelitis, 
clinniic  osteomyelitis,  and  sy |)hilitic  affections  of  bone.  A  careful 
study  of  the  clinical  chanu-teristics  of  these  affections,  combined  with 
a  caret ul  consideration  of  the  signs  and  sym])toms  present,  will  enable 
the  |)rnctitioncr  to  arrive  at  correct  diagnostic  conclusions.  In  cases 
of  doubt  in  the  ditVcrcntial  diagnosis  between  tubercular  osteomyelitis 
and  syphilitic  bone  alVcctions,  in  which  the  results  of  treatment  do  not 
furnish  |)or*itivc  diagnostic  information,  it  may  become  necessary  to  resort 
to  inoculaticm  experiments  in  making  a  final  diagnosis. 

Prognosis. — Spontaneous  healing  of  a  tubeivular  fix'us  in  Ixme  is 
possible  under  favorable  conditions.  If  the  patient  is  well  nourisheil, 
and,  above  all,  if  tlu'  blocnl  is  in  a  normal  condition,  limitation  of  the 
disease  may  occur  i)efore  caseation  has  taken  place,  and  if  clumsy  material 
ha<  forniccl  and  (*an  be  remove<l  by  operative  interference,  the  i)rosi)ects 
of  a  permanent  recovery  are  good.  It  must  Ix*,  however,  admitted  that 
every  person  who  has  suffered  from  an  attacrk  of  os:teotubercuIc>sis  during 
ehildlioncl  or  youth,  even  if  an  apparent  perfect  cure  has  been  effei'tetl 
spontaneously  or  by  o|>erative  measures,  is  always  in  danger  of  l^eooming 
the  sul)jeet  of  re-infeetion  from  the  primary  or  osseous  focus  at  anv  sul)- 
seijuent  time.  Healing  by  cicatrization  frequently  takes  place  in  the 
small,  dry  granulating  foei  so  long  as  the  coagulation  necTosis  is  limitetl 
and  no  caseation  has  occurred.  If  caseation  has  taken  jdace,  and  the 
chee>y  material  has  not  undergone  liipiefaction,  en(*apsulation  of  the 
tubercular  product  can  take  i)lace  by  the  wall  of  gnmulaticm  tissue 
lining  the  cavity  becoming  converted  into  cicatricial  ti-^^sue,  f(»rniing  a 
ca]><ulc,  which,  for  the  time  I>eing  at  least,  mwhanicidly  prevents  the 
h)cal  extiMi.-iini  of  th(»  disease.  Small  scfpiestra  may  l)ecome  inibeilded 
in  a  connect ive-tissu(»  <'aj)>ule  in  a  similar  manner.  A  large  sequestnnn 
<'annot  be  simihirly  disposed  of,  but  nuist  be  eliminateil  either  siHinta- 
neou-ly  or  removed  by  operation  before  healing  can  Ik?  acx^omplished. 
If  the  dis<*ase  invades  the  adjacent  joint,  the  ])rognosis  is  more  grave, 
and   the  chances  of  a  spontaneous  recovery  are  much  less<»ned. 

The  prognosis  is  always  more  serious,  other  things  l)eing  equal,  if 
the  bono  atfected  is  so  located  that  elimination  of  the  tulxTcular  pn^lucl 
is  rendered  dillicult,  and  the  removal  of  the  primary  focus  l)y  oj>erative 
treatment  i>  anatomically  imj)ossiblc.  The  danger  to  life  is  increa^Hl  if 
a  large  tubercular  abscess  has  become  infected  with  pus-microbes,  as  the 


TUBERCULAR  OSTEOMYELITIS.  261 

secondary  infection  results  in  destruction  of  the  granulation  tissue  lining 
the  cavity — a  condition  which  favors  the  local  and  general  extension  of  • 
the  tubercular  infection,  and  at  the  same  time  brings  sepsis,  exhaustion 
from  profuse  suppuration,  and  amyloid  degeneration  of  important  internal 
oi^ns  as  additional  elements  of  danger. 

The  prognosis  is  always  more  unfavorable  in  i>ersons  advanced  in 
years  than  in  children,  as  limitation  of  the  disease  occurs  more  fre-' 
quently  in  the  latter.  Re-infection  from  an  osseous  focus  is  of  frequent 
occurrence,  leading  to  pulmonary  or  some  other  form  of  visceral  tuber- 
culosis or  general  diffnse  miliary  tuberculosis.  Secondary  glandular 
tuberculosis  is  of  rare  occurrence*. 

The  duration  of  the  disease  is  an  important  element  from  a  prognostic 
view.  Multiplicity  of  the  affection  augments  the  danger  to  life  and 
retards  a  spontaneous  cure.  Kimig  lias  obser\'ed  miliar}'  tuberculosis 
following  primary  osteotuberculosis  only  sixteen  times  out  of  thousands 
of  cases  that  have  come  under  his  ]>ersonal  notice.  In  all  of  these  cases 
the  general  tuberculosis  followed  oi)erations  for  tubercular  lesions.  Dif- 
fuse miliary  tuberculosis  may  and  does  occur  without  such  an  exciting 
cause.  I  have  observed  tubercular  meningitis  develop  in  young  children 
on  several  occasions  in  the  course  of  tubercular  coxitis  without  operative 
intervention,  which  shows  that  a  tubercular  focus  in  bone,  undisturbed 
by  o|)eration,  may  l^ecome  the  distributing-point  of  bacilli,  and  constitute 
the  immediate  cause  of  metastatic  tuberculosis  in  another  organ,  or  general 
miliary  tuberculosis. 

Treatment. — Early  effective  treatment  is  of  paramount  importance, 
because  the  intrinsic  tendency  of  the  disease  is  toward  progressive  exten- 
sion, and  if  left  to  itself  sooner  or  later  the  apj)earance  of  serious  compli- 
cations is  the  rule,  spontaneous  recovery  the  exception. 

The  general  treatment  must  be  tonic  and  supporting.  Dietetic  and 
hygienic  measures  are  of  more  importance  and  value  than  the  adminis- 
tration of  drugs.  Sea-bathing  and  change  of  c-liniatc  will  often  accom- 
plish more  than  bitter  tonics,  iron,  quinine,  arsenic,  and  cod-liver  oil.  A 
combination  of  jwtassic  iodide  with  the  syrup  of  iodide  of  iron  has,  in 
my  ex})erience,  priKluced  better  results  than  any  other  nieftiod  of  medi- 
cation. Guaiacol  is  another  valuable  remedy,  but  in  orUt  to  render  it 
effective  its  use  must  be  continued  tor  six  months  to  a  year.  I  usually 
administer  it  in  milk  before  meals  and  at  bedtime  in  doses  of  four  to  five 
dn»ps  for  an  adult.  If  it  disturbs  digestion,  the  do<e  should  be  diminished 
or  its  use  temporarily  discontinued.  Children  sufferin<r  from  osteotuber- 
culosis should  be  carefully  dressed  ;  flannel  under-garments  must  be  woni 
constantly,  except  during  the  hot  summer  months,  when  their  place  can 
be  taken  by  silk  or  cotton  under-clothing.  Sndden  ehilling  of  the  sur- 
face is  always  detrimental,  and  should  be  carefully  guai'ded  agjiinst. 
Out-tlfM)r  air  and  a  certain  amount  of  exercise  should  be  procured  when- 
ever the  local  disease  does  not  furnish  a  positive  contraindication.  Tej)id 
salt-water  baths  are  of  great  value  in  such  cases,  as  they  stinndate  the 
peripheral  circulation,  and  in  so  doing  j>revent  internal  congestion.  An 
intelligent  general  treatment  should  go  hand  in  hand  with  the  use  of 
appropriate  local  measures  :  it  is  only  by  such  combined  trcatnicnt  that 
a  favorable  impression  is  made  upon  the  disease. 

A  few  of  the  more  imjM)rtant  l(K*al  agencies  will  now  be  discussed. 
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Rest.— Tbv  iiiijM>rtnnre  of  enfoivefl  ami  abs(>luto  ret?t  cannot  be  ove 
estiniiital.     Hiltuii,  ( 'liii'm%  ami  utliLTs  liavc  hroM^Hit  tlii^^  iiiifxtrtaiit  elfi 
meiit  of  trentint'iit  iin'cil)ly  to  the  atteiitiuii  of  the  pruressiun.     Iti  ?^varfng 
rest  for  the  (hn-aj^ed  part  as  nearly  as  can  lie  (l<ine  by  pi:>8ition  and  the 
Use  of  ineehaiiieal  measures.^  the  pn^cf^ss  of  rei>air  is  iavured  nn<l  furtlier 
exteijsiiiii  (if  the  disease  arrested  (tr  limited,     Tlie  ni<jst  ettieient  way 
prueiire  lest,  nut  i>tdy  for  the  atfeeted  part,  but  fMr  tlie  entire  btxjy,  is  i 
confine  tlie  patient  to  bed  ;  l>nt,  as  lliese  atieetions  are  miteil  for  iJieii 
chronieity,  lasting  for  months  ami  years,  enforced  rest  by  this  inethrK 
would  serionsly  imjiair  the  genenil  heahh,  and  the  benefit  derived  fr»»ll 
it  for  the  lueal  h^sion  wonhl  be  mure  than  overlia!anee<l  by  the  lark  of 
fn^sh  air  and  ont-door  exereise ;  and  on  tliis  aeeonnt   it  is  advisible, 
the  tuajr»rity  of  eiises,  to  resort  to  one  of  the  numerooh  meehanieal  app 
auees  whit^h  will  iniuiohilize  the  part,  while  at  the  same  time  the  j>atien 
can  avail  hituself  of  the  benetits  to  t)e  puncd  by  ontHloor  air  and  ehang 
of  scenery  and  surroundings.    In  tnbercnlar  sjKindylitis  sus|x'nsion  uf 
a  Ranehfuss  sliuj^,  with  or  without  head-extc^nsion,  and  hiter  fixation  of 
the  spiue  in  extensiiai  in  Sayre*s  iilaster-of- Paris  jacket,  will   meet  thii 
iudif^itiou  to  perflation.     In  tuberculosis  of  tlie  e])iphys</al  extn*mitie 
of  the  ton^liones  innuobilization  of  the  lirub  in  a  eirenhir  plasternif-Pa 
dressin*^  will  not  only  secure  the  most  nerfcet  degree  of  rest,  but  m\\  at 
the  sjmu?  time  ]U'evcut  crmtractures  an<i  partial  or  complete  patholojfieij - 
dissipation  of  the  articular  extremities.     Rest  should  Ik*  continued  untilj 

Fio.  283. 
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all  active  symptoms  disappear.  Rest,  like  all  other  valuable  tiienipcmticl 
airents,  if  tMinlinue<l  tou  loniir  will  pn^vc  harudul  ;  heniM.*  the  indimtii»n«| 
fof  its  ahaiahuifuent  shouhl  he  thoi'ouirhly  and  frctjuently  searclaHl  for] 
from  time  to  tini<\ 

I^at'tncht/mtdou^n  JpJ4\iioi)ii,—ThQ  direet  application  of  well-knowa^ 
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antibacillary  agents  to  the  diseased  infected  tissues  constitutes  an  import- 
ant part  of  the  treatment.  The  instrument  to  be  employed  for  this 
purpose  is  an  ordinary  Pravaz  syringe  with  an  asbestos  piston.  The 
instrument  is  to  be  sterilized  by  boiling  before  using  it.  I  have  recently 
devised  a  syringe  for  making  intra-articular  and  parenchymatous  injec- 
tions, which  is  shown  in  Fig.  283,  and  which  I  now  use  exclusively  for 
this  purpose.  Tlie  remedies  which  have  proved  most  successful  are  a 
10  per  cent,  enmlsion  of  iodoform  in  glycerin,  an  emulsion  of  balsam 
of  Peru  of  the  same  strength,  and  a  1  per  cent,  solution  of  tri- 
chloride of  iodine.  The  bone  is  perforated  with  the  largest  needle 
of  the  syringe  in  the  centre  of  the  tender  area,  and  after  the  focus 
has  been  reached  the  injection  is  made  very  slowly,  in  order  to 
bring  the  emulsion  or  solution  in  contact  with  as  large  an  area  of 
infected  tissue  as  possible.  The  injection  is  to  be  reixjated  every 
week  or  two. 

Ignipuncture, — This  therapeutic  resource  in  the  treatment  of  bone- 
and-joint  tuberculosis  was  introduced  by  Ricliet  in  1870.  The  operation 
is  now  performetl  exclusively  with  tlie  nee<lle-point  of  a  Paquelin 
cautery  heated  to  a  white  heat.  The  site  of  puncture,  corresponding 
to  the  centre  of  the  tender  area,  is  rendered  a,septic  in  the  usual  way. 
As  soon  as  the  surftxce  of  the  bone  is  reached  the  point  is  advanced  by 
rotatory  movements.  The  instrument  is  withdrawn  from  time  to  time, 
and  heateil  before  reinserting  it  to  prevent  impaction  in  the  canal.  The 
entrance  of  the  point  into  the  focus  is  announced  by  a  sudden  loss  or 
diminution  of  resistance.  If  the  focus  is  large,  punctures  can  be  made 
in  different  directions  tlirough  the  same  external  oj>ening.  The  channel 
thus  made  is  dusted  with  iodoform  and  an  antiseptic  dressing  applied. 
The  first  effect  of  the  operation  is  diminution  or  cessation  of  pain.  In 
the  course  of  two  or  three  weeks  the  tubular  eschar  is  removed  and  the 
canal  fillc^d  with  granulations.  The  cauterization  of  a  deep-seated  tuber- 
cular fcxjus  in  sucli  a  manner  destroys  a  part  of  the  tubercular  product 
and  stimulates  the  surrounding  tissues  to  an  increased  tissue-prolifera- 
tions :  it  l)ecomes  tlie  direct  means  of  substituting  for  the  tubercular  osteo- 
myelitis a  plastic  osteomyelitis.  From  my  own  experience  I  regard  this 
proce<lure  as  a  potent  agent  in  the  treatment  of  accessible  foci  of  uncom- 
plicated bone  tuberculosis.  It  is  most  useful  in  the  early  treatment  of 
tarsal,  carpal,  and  epiphyseal  tuberculosis. 

Operative  Removal  of  Tubercular  Fort. — The  o])erative  removal  of  a 
tubercular  focus  in  the  epiphyseal  extremity  of  a  long  bone  with  chisel 
and  sharp  si>oon  must  be  regarded  as  a  curative  and  ])rophylactic  o])era- 
tion.  It  is  intended  to  effect  mechanical  removal  of  the  tul)erciilar 
prmluct,  which  in  itself  will  prevent  invasion  of  the  adjacent  joint. 
As  such  foci  are  usually  near  a  joint,  great  care  must  be  exercised  not 
to  open  the  joint.  The  external  incision  must  be  carefully  planned,  and 
the  bone  exposed  by  reflecting  the  periosteum.  After  the  focus  has  been 
fully  exposed  with  the  chisel,  the  tubercular  product  and  surrounding 
osteoporotic  bone  are  removed  with  a  sharp  spoon.  After  thorough 
cleansing  and  iodoform izat ion  of  the  cavity,  the  latter  is  filled  by  decal- 
cified io<loformized  bone-chii)s  in  the  manner  ])reviously  described.  The 
periosteum  is  sutured  separately,  and  over  it  the  parts  are  ai)proxiinated 
m  the  usual  manner.     Capillary  drainage  with  a  bundle  of  catgut  is 
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usually  indicated.  An  antiseptic  dressing  and  a  fixation  splint  complete 
the  operation. 

Rejection, — Resection  may  become  neeessarj'^  after  the  osseous  focus 
has  reached  the  adjacent  joint.  The  operation  should  consist  of  a  thor- 
ough extirpation  of  the  diseased  synovial  membrane  and  capsule  and  the 
removal  of  the  osseous  focus.  Typical  resection  should  be  avoided  if 
possible.  Surgeons  limit  the  o}>erative  procedure  more  and  more  to  the 
removal  of  diseased  tissue,  in  place  of  typical  resection. 

Amputation, — A  mutilating  operation  is  often  the  only  choice  in  the 
treatment  of  diffuse  tubercular  osteomyelitis,  as  it  offers  the  only  chance 
for  complete  eradication  of  the  disease  and  protection  of  the  patient 
against  general  infection.  It  is  contraindicated  in  the  other  forms  of 
osteotuberculosis,  unless  complicated  by  tuberculosis  of  an  adjacent 
joint,  and  even  in  such  instances  it  should  be  limited  to  cases  that  have 
passed  beyond  the  reach  of  a  typical  or  an  atypical  resection. 


ORTHOPAEDIC  SURGERY. 

By  V.  P.  GIBNEY. 


General  Considerations. 

Orthopaedic  Surgery  is  that  branch  of  general  surgen'  which  has 
to  do  with  the  prevention  and  correction  of  deformity.  Its  intimate 
association  with  mechanical  appliances  has  rather  limited  its  scope  to  the 
correction  of  deformity  by  such  appliances,  but  the  orthopaedic  surgeons 
of  the  present  day  have  taken  a  more  liberal  view  of  the  subject,  and 
have  felt  it  incumbent  upon  themselves  not  only  to  correct,  but  to  pre- 
vent, deformity  as  well.  The  mcKle  of  correcting  has  l)een  left  largely 
to  the  individual  surgeon,  and  for  this  reason  operative  as  well  as 
mechanical  surgery  has  become  a  prominent  feature.  The  practice  of 
any  branch  of  medicine  or  surgery  presupposes  a  more  or  less  intimate 
knowleilge  of  diseases  and  their  various  manifestations ;  hence  it  is  idle 
to  talk  of  any  one  method  of  correcting  to  tlie  exclusion  of  others. 

When  one  consi<lers  the  nature  of  deformity  in  general,  and  the  mode 
of  production,  it  is  difficult  to  come  to  any  other  conclusion  tlian  this : 
that  the  orthojnedic  surgeon  of  to-day  must  be  conversant  with  the 
nature  of  diseases  which  produce  deformity,  of  the  conditions  which 
nredisjx)se  to  deformity,  must  himself  be  a  gocKl  diagnostician,  must 
liave  mmiliarize<l  himself  with  the  clinical  history  of  disease,  and  must 
know  what  those  conditions  are  which  predis{K)se  to  or  lead  to  deform- 
ity. For  example :  the  various  diseases  in  and  about  a  joint,  whether 
involving  the  bone  or  the  soft  parts,  nuist  be  carefully  considered  and 
be  duly  recognized. 

The  term  orthopcvdlc  itself  is  well  known  to  moan  *^  to  teach  or  edu- 
cate straight.^'  It  is  jKior  surgery  to  wait  until  distortions  ensue  before 
any  eflbrt  is  made  in  the  direction  of  prevention. 

Again,  the  deformities  that  result  from  various  changes  in  utero, 
from  accidents  and  injuries  of  various  kinds,  natunilly  come  within  the 
scf5j>e  of  this  specialty.  It  is  true  that  many  deformities  are  not  in- 
cludcil  within  the  s(H)1h*  of  orthopaedic  surgery,  such  as  liare-lij),  cleft 
palate,  strabismus,  flexions  of  the  uterus,  etc.,  for  the  reason  that  such 
deformities,  as  a  nde,  have  always  been  managed  successfully  hy  the 
general  surgeon,  the  oculist,  or  the  gyniecologist,  and  require  no  spe- 
cially devised  mechanical  appliances  to  complete  the  cure.  The  day  is 
passed  when  this  specialty  must  rely  on  surgery  for  material  assistance. 

It  is  proposed  in  this  article  to  consider  the  defc^rmities  of  the  head 
and  neck,  of  the  spinal  colunm,  of  the  upper  extremities,  and  of  the 
lower  extremities,  irrespective  of  the  causes  producing  the  sjune.  To  be 
a  little  more  explicit :  Torticollis  ;  ostitis  of  the  vertebra*,  of  the  shoulder, 
the  elbow,  the  wrist,  the  hip,  the  knee,  and  the  .ankle ;  j)eriarticular 
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lesions  of  these  joints ;  rotary  lateral  curvature ;  the  deformities  which 
result  from  paralysis  and  from  rickets ;  and  club-foot  in  all  its  forms, — 
will  be  considered. 

Nomenclature,  Etiologry,  and  Pathologry. — The  deformities  may 
he  divided  into  con^j^enital  and  accjuired. 

The  congenital  deformities  include  the  larger  proiK>rtion  of  cIuIh 
foot,  a  smaller  j)roj)ortion  of  wry -neck,  many  deformities  of  the  hands, 
arrest  of  development  of  the  glenoid  cavity  and  the  acetabulimi,  arnst 
of  development  of  the  limb,  and  constriction  of  the  limb,  producing 
distortions. 

The  acquired  deformities  include  su<»h  as  dei>end  u))on  bone  or  joint 
disease,  j)eriarticular  diseases,  traumatism,  the  various  must*iilar  asym- 
metries depending  upon  })aralysis,  whether  cerebral,  spinal,  or  perij)h- 
eral,  and  many  of  the  lesions  of  the  nervous  system  and  the  distortions 
of  rickets. 

In  the  list  of  congenital  deformities  we  have  club-foot,  dividetl  into 
the  following:  talipes  equinus,  equino-varus,  cidcaneus,  valgus  and 
cavus,  congenital  dislocations  of  the  shoulder  and  hip,  and  many  cases 
of  infantile  spastic  ])aralysis. 

It  is  among  the  list  of  actpiircKl  deformities  that  the  nomenclature  lias 
been  so  confusing.  With  the  knowledge*  now  possessed  of  the  j)atholog}' 
of  the  larger  number  of  i)one  and  joint  diseases,  we  are  enabled  to  dis- 
card many  of  the  older  names  with  which  we  have  become  familiar,  and 
a})ply  terms  more  in  kcci)ing  with  the  true  nature  of  the  lesion.  For 
instance  :  we  s])eak  now  (piite  freely  of  tubercular  ostitis,  of  tulx?n'ular 
arthritis,  of  traunuitic  arthritis.  We  have  learned  that  tubercular  lesions 
are  found  in  the  e])ii)hyses  of  the  long  bones,  and  that  the  defonnities 
which  ensue  are  exce<'dingly  ditficult  to  manage  and  are  often  incurable. 
If  we  know,  therefore,  that  what  foiTnerly  was  an  obscun*  aifWtion  abiiut 
the  hip  or  knee  is  rcnlly  a  tubercular  lesion  of  the  epiphysis  or  the  lH)nes 
entering  into  these  joints,  and  ap])ly  terms  which  will  at  onct*  indicate 
the  nature  of  the  disease,  we  naturally  feel  that  a  nomenclature  on  such 
a  basis  is  far  ])referal)le. 

Take  the  s])inal  colunui,  for  example.  In  ])lace  of  the  term  "Pott's 
disease,"  or  angular  curvature,  the  term  tubercular  ostitis  of  the  spine  is 
of  much  more  value,  in  that  it  enables  us  at  once  to  forestall  any  deform- 
ity, [)rovi<le(l  we  are  sutlieiently  conversjint  with  the  nature  of  the  dis- 
ease. The  same  i<  true  (►f  the  liip,  and  the  kniH»,  and  the  ankle.  The 
term  •*  liip  <lis<'a>e  "  it.-eli'  is  suttieiently  distinc^tive  to  one  who  has  made 
hiniM'lf  ianiiliar  with  all  th(»  (h*s(»ases  ai)out  the  hip,  but  the  term  *' tul)er- 
enlar  ostitis  of  the  liip,"  (u*  simply  '*  ostitis  of  the  hi]),"  is  at  once  n.H\>g- 
nize<l  as  being  tlie  be.-t  term  we  can  aj)])ly.  Take  the  kmn?  als4> :  '*  white 
swelling''  and  '^ehmnie  synovitis''  are  not  so  significjint  as  the  tenu 
*' tubercular  ostitis  of  tiie   knee." 

Wliile  it  is  true  tiiat  a  certain  number  of  excellent  pnictitioners  have 
as  yet  failed  to  accept  the  teachings  of  Koch,  yet  the  great  majority  of 
surgeons,  the  world  over,  have  lnn<r  since  adopter!  the  earlier  teachings 
of  this  great  human  benefactor.  Synonyms  will  be  given  when  the 
deformities  of  indiviilual  joints  are  considerinl. 

The  pathology  wiiich  concerns  this  article  is  simple  enough,  and  may 
be  easily  dis])0sed  of. 
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In  the  congenital  deformities  we  know  really  verj'  little  of  the  path- 
olog\\  The  whole  range  of  heredity  is  still  under  discussion.  Able 
minds  are  as  yet  undetermined  as  to  what  part  really  heredity  does  play. 
Maternal  impressions  are  really  so  intangible  that  we  must  dismiss  them 
in  considering  any  scientific  subject.  Mechanical  obstructions  are  brought 
al>out  in  utero  in  various  ways  and  at  various  stages  of  foetal  develop- 
ment. The  study  of  embryology  has  thus  enablecf  us  to  determine  in  a 
theoretical  way  the  pathogeny  of  club-foot. 

Without  committing  myself  to  any  special  theory,  I  may  stiite  tliat 
the  theory  which  seems  the  most  plausible  is  that  of  retarded  rotation, 
propounded  first  by  Essericht,  and  more  fully  develoj)ed  by  Berg  of 
New  York.  It  is  assumed  that  the  feet  in  early  utero-gestation  are  in 
the  position  of  equino- varus.  It  is  further  assumeil  that  in  the  process 
of  normal  rotation  mechanical  obstruction  is  offered.  This  obstruction 
may  depend  upon  the  mother  or  the  child,  uix)n  the  nervous  system  or 
the  circulator}'  system.  The  obstruction  may  be  in  the  shape  of  mus- 
cular spasm  at  a  time  when  a  certain  stage  of  rotation  is  present,  or  it 
may  be  in  the  shape  of  bands  or  certain  dispositions  of  amniotic  fluid 
within  the  uterus.  If  the  obstniction  j)ersists  long  enough,  the  develop- 
ment of  the  fcetus  will  proceed  without  corresi)onding  progress  in  rota- 
tion. An  impediment  thus  having  been  estiiblished,  the  feet  fail  to 
unfold,  and  at  birth  we  have  the  characteristic  distortion,  the  degree 
depending  upon  the  amount  of  obstruction  and  the  period  of  foetal  life 
when  such  obstruction  oc(;urred. 

Why  an  arrest  of  development  of  the  aeetiibulum  should  take  place 
we  are  unable  to  understand.  The  causes  underlying  this  deformity  are 
the  same  apparently  as  those  which  underlie  cleft  palate,  hare-lip,  and 
other  similar  deformities. 

In  discussing  the  pathology  of  acipiired  deformities  the  bacillus  of 
tuberculosis  is  the  all-important  factor  to  be  considered.  If  a  simple 
cellulitis  about  a  joint  occurs,  the  <lofonnity  is,  as  a  rule,  evanescent. 
On  the  subsidence  of  this  cellulitis  the  distortion  disappears.  Deformi- 
ties which  follow  an  irritable  spine  or  certain  neuroses  in  connection 
with  the  spine  are  much  more  persistent,  yet  clearly  depend  upon  mus- 
cular spasm  induced  by  such  neurosis,  and  a  diagnosis  i)v  exclusion 
usually  suffices  to  make  clear  the  pathology  of  such  a  distortion. 

Tlie  presence  of  pus  witliin  tlie  sheath  of  muscles,  pus  which  comes 
from  foci  remote  from  the  deformity  in  tjuestion,  explains  readily  the 
condition  which  presents. 

Fractures  of  bones  in  the  neighborhood  of  joints,  separation  of  epiph- 
yses, and  severe  contusions  in  general  produce  a  kind  of  deformity 
which  is  understood  when  the  diagnosis  is  fully  established. 

While  it  is  not  always  clear  how  the  bacillus  enters  the  system  in  an 
individual  case,  it  is  readily  understood  in  this  stage  of  medical  science 
how  the  bacillus  behaves  in  an  ej)iphysis.  Without  any  argument, 
therefore,  we  may  assume  that  the  bacillus  has  lodge<l  in  one  or  more 
centres  of  development  on  one  or  the  other  side  of  the  epii)hyseal  line. 
We  know  the  cancellous  structure  of  the  bone  in  this  locality;  its  close 
resemblance  to  lung-tissue  has  often  been  suggested.  An  inflannnatory 
focus  is  thiLs  established,  which  focus  increases  in  area,  involving  first  a 
practically  harmless  area  in  the  neighborhood  of  the  joint,  but  as  it 
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increases,  frequently  under  the  influence  of  trauma,  we  find  involvement 
of  contiguous  tissues,  such  as  the  articular  cartilage,  the  periosteum,  the 
synovial  membrane,  the  cellular  tissue  about  the  joint,  and  ultimately 
the  muscular  and  cutaneous  structures. 

Let  us  take  for  example  a  case  of  ostitis  of  the  hip  and  follow  it 
through  its  diiferent  stages.  We  shall  find  symptoms  corres|)onding 
very  closely  with  the  progress  of  the  bone-lesion  itself.  The  small  focus 
or  small  foci,  no  larger  than  the  head  of  a  pin,  give  rise  to  obscure  pains, 
to  disability,  and  certain  reflex  muscular  spasms.  These  make  the  little 
patient's  gait  unsteady,  and,  as  a  result,  falls  and  injuries  occur  which 
would  otherwise  be  avoide<l.  The  above  signs  may  have  been  so 
obscure  as  to  have  escaped  the  attention  of  the  parent,  and  have  not 
come  conspicuously  into  prominence  until  after  one  or  two  falls.  In 
this  way  the  fall  is  regarded  as  a  cause  of  the  disease,  and  the  state- 
ment of  the  parent  is  regarded  as  evidence  conclusive  that  the  fall  is  the 
cause.  This  valuable  point  in  the  etiology  has  been  so  often  elicited  that 
I  deem  it  unnecessary'  to  dwell  longer  ujx)n  the  subject.  As  this  focus 
of  disease  increases,  often  under  the  influence  of  the  trauma  above  men- 
tioned, a  larger  area  is  produced,  which  involves  a  loss  of  structure  and 
serves  also  as  a  receptacle  for  the  inflammatory  products.  In  other 
words,  a  small  abscess  is  formed  under  the  influence  of  still  further 
trauma,  to  which  is  added  the  trauma  of  walking  and  the  trauma  of 
muscular  sj>asm.  It  is  possible  for  the  disease  to  advance  thus  far  with- 
out appreciable  deformity,  but  the  rule  is  flexion  of  the  hip  and  «6-  or 
adduction,  dependent  not  only  on  muscular  action,  but  on  an  inflamma- 
tion of  the  ligamentous  structures  immediately  surrounding  th6  hip,  such 
inflammation  producing  contracture.  It  is  easy  for  one  to  appreciate 
how  walking  on  a  diseased  femoral  neck  will  produce  bending  of  this 
neck,  thus  altering  its  relationshij)  with  the  shaft.  The  undue  promi- 
nence of  the  trochanter  major  is  thus  explained.  With  the  occurrence 
of  exacerbations  we  have  enlarged  inflammatory  areas,  encroaching  ujKjn 
the  joint  proper  and  producing  in  the  joint  an  increased  amount  of 
synovial  fluid.  This  increase  of  fluid  must  find  room,  and  flexion  of 
the  joint  must  occur.  On  the  subsidence  of  the  inflammation — or  on 
its  recession,  probably  better  expressed — we  have  subsidence  of  symi>- 
toms  and  diminution  of  deformity.  Finally,  this  small  collection  of  pus 
must  find  its  way  into  the  joint  more  frequently,  less  frequently  into 
the  surrounding  structures,  and  we  have  abscess.  We  have,  then,  the 
symptoms  and  signs  of  disease  in  the  third  stage. 

The  same  processes  which  have  been  outlined  are  found  in  the  spinal 
column,  in  the  knee,  the  ankle,  and  bones  involving  other  joints.  The 
old  theory,  then,  of  trauma  as  the  cause  of  bone  and  joint  disease,  in 
children  at  least,  ought  to  be  abandoned.  While  one  by  diligent  search 
may  find  individual  cases  which  would  seem  to  depend  upon  trauma,  the 
rule  is  just  the  reverse.  It  cannot  l)e  too  strongly  impressed,  both  upon 
the  surgeon  and  upon  the  layman,  that  there  is  great  danger  to  a  joint 
consequent  nj)on  falls  and  injuries  of  various  kinds  after  the  disease  has 
appeared.  With  a  knowledge  of  the  ]>athology  of  the  present  day  there 
is  no  occasion  for  tlie  hideous  deformities  resulting  from  the  trauma  of 
accitlent,  the  trauma  of  muscular  si)asm,  and  the  trauma  of  locomotion. 
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Tubercular  Ostitis  op  the  Spine  (Pott's  Disease). 

It  is  difficult  for  one  who  has  been  spared  this  affliction  to  properly 
appreciate  the  ravages  and  the  distortions  which  tubercular  disease  of  the 
vertebrae  produces.  The  synonyms  are :  Pott's  disease  of  the  spine ; 
Caries  of  the  spine  ;  Angular  curvature  of  the  spine  ;  Spondylitis  ;  Spon- 
dylarthrocace  ;  Tuberculosis  of  the  spine  ;  Vertebral  ostitis  ;  and  Tuber- 
cular ostitis  of  the  spine. 

The  disea.se  itself  is  characterized  by  fixation  of  that  part  of  the 
column  where  the  lesion  is  most  active,  an  angular  projection  of  the 
spinous  processes  in  this  neighborhood,  a  stooping  posture,  an  interfer- 
ence with  respiration,  and  an  arrest  of  growth.  These,  in  brief,  may  be 
regarded  as  the  significant  features  of  a  case. 

Etiologry- — The  predisposing  causes  of  tubercular  disease  of  the  ver- 
tebrae are  heredity,  cachexia,  and  age.  By  cachexia  is  understood  a  con- 
dition formerly  known  as  tlie  strumous  habit,  now  recognized  as  a  mild 
grade  of  infection,  dependent  upon  the  presence  of  the  tubercle  bacillus 
or  the  elements  of  this  bacillus.  This  cachexia  may  depend  remotely 
uiK)n  hereditary  influences,  but  more  particuhirlv  is  induced  by  impaired 
nutrition  occurring  in  the  wake  of  some  one  of  the  exanthemata.  The 
exanthemata  here  include  whooping  cough,  measles,  scarlet  fever,  cholera 
infantum,  and  the  developmental  diseases  generally.     Nutrition  is  im- 

!)aired  in  this  way,  especially  if  there  be  a  hmg,  tardy  convalescence 
rom  any  of  these  diseases.  Bv  age  is  meant  the  pericxl  between  the 
second  year  of  life  and  the  tentli.  Tlie  disease  rarely,  if  ever,  develops 
prior  to  the  se(»ond  year  of  life,  and  seldom  develops  after  the  tenth 
year.     In  adult  life  it  is  usually  traced  to  trauma  of  some  kind. 

Clinical  History. — In  ])resenting  the  sidient  points  in  connection 
with  the  development  of  this  disease  it  is  well  to  bear  in  mind  the 
anatomy  of  the  column  and  its  relations  with  the  different  portions  of 
the  trunk.  The  column  itself  is  c<)m]K)sed,  as  is  well  known,  of  twelve  j  L . 
vertebrae,  a  vertebra  consisting  of  a  body,  transverse  processes,  articular 
facets,  spinous  processes,  a  central  canal,  and  grooves  through  which  the 
nerves  emerge  from  the  spinal  cord.  The  v(»rtel)ne  themselves  are  held 
together  by  strong  fibrous  structures.  These  structures  are  reinforced 
by  the  articulation  of  the  ribs  througliout  the  cervical  and  dorsjil  region 
and  the  pelvic  bones  in  the  sacral.  The  furrows  or  grooves  above  men- 
tioncnl  form  fi)ramina  of  exit  for  the  nerves.  A^r^uu,  certain  muscles  are 
attache<l  to  the  periosteum  in  certain  hu^alities,  and  s])asm  of  these  mus- 
cles prcMluces  distortion  of  the  column  or  distortion  of  the  lower  limbs 
under  the  influence  of  disease. 

The  Cervical  IIegiox. — In  the  cervical  region  we  have  a  deform- 
ity of  the  head  and  neck  which  is  in  the  nature  of  opisthotonos,  not  to 
the  degrci*  of  the  opisthotonos  which  acctnnpanies  cerebro-spinal  menin- 
gitis, but  in  reality  very  much  like  this  deformity.  Another  deformity 
depending  U}x>n  disease  in  this  locality  is  flexion  of  the  head  iorward, 
with  a  disposition  to  rest  the  chin  on  the  sternum.  There  is  seldom  that 
rotation  of  the  head  which  is  so  characteristic  of  the  ordinary  torticollis 
with  which  all  are  familiar.  The  head  is  held  backward  and  to  the  side 
a  little — is  carried  carefully  as  the  [)atient  walks.  The  hand  is  fre- 
quently placed  under  the  chin  for  su])port,  occasionally  against  the  occi- 
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put  or  tlie  nmstin'Vl  pn K:"e^:se?;»  To  tlie  face  tlu/re  i:^  an  expre^ssion  of  care 
ixnd  iinxirt\%  whit^h  lietimiL-s  a  tli>tiiii;iii>liin^  feature  in  the  early  Mage 
of  t'crvirid  <, otitis.  The  shuiilflers  are  held  eurefully»  and  the  bcxly  it^lf 
l<  re^rdod  witli  varying:  (h-grees  of  rare,  the  tk'gree  de|)eiidiTi|L!r  iiimhi  the 
speeial  vertehne  inv*dvecL  There  is  iisuully  a  gcvod  deal  of  pain  In  the 
eoorse  of  the  Hceipital  nerves,  in  {\w  apjier  thfinieie  nerves,  anfl  r>ee;ision- 
ally  in  branehe:^  of  the  bnietiial  plexus.     There  is  a  short  re^piratiou,  nn 

Fiii.  284. 


Exup>f«'T-nted  defonuity  in  cervicul  I'ott'n. 

inereaj^e  of  pain  w  lieuever  eiuienssiou  or  jar  oecnr? — a  disp<»sition  on  the 
part  of  the  little  sufferer  to  avoid  any  8ueh  aeeideiits.  Traction  f»n  tlic 
head,  eareinlly  uiade,  frerpieutly  j^rives  relief,  and  in  nuiking  an  examina- 
tion this  test  hee<>uies  iinjicu'tant  in  din^ruisis. 

It  is  seldom  one  tinds  mueh  detnnnity  in  the  sha{*e  of  a  bosj?e  where 
the  eervieal  region  is  alone  involved,  but  Fig,  284  repre^-nts  an  enor- 
nuius  def(*ruiity,  whieh  is  very  rare,  and  is  presented  in  order  to  aeivn- 
tuate  the  ehaiiges  wli it'll  do  take  plaee  lU  tins  region. 

Tin:  DousAL  Khx;ir»x. — If  tlie  disease  invidvesvertebne  below tlie  fir^ 
or  S4'e4iud  dttrsih  tberc  are  vi^'ry  few  h(^ad-sy  mptnnis.  The  patient  pre^ent^ 
the  SJUiie  degree  of  eare  in  walking,  li«4ds  t!ie  eohnnn  rigidly  ertvt,  lakes 
short  steps,  grnnts  a  goo(l  deal,  has  [xiin  in  the  region  of  tbestomaeh,  known 
as  gastndgia  ;  n»sists  any  nuivenients  to  bend  the  eolnnuh  For  instance: 
if  be  desires  to  piek  np  anything  from  the  Door,  be  stot)pi?  with  the  hip^ 
and  not  with  the  l>a^'k.  In  rernvrriug  himself  from  this  stooping  |ki§- 
ture  tlu'  haiuls  are  often  phuvd  u|)ou  tlu^  tliighs,  and  lie  elimbs  up,  r»  to 
speak,  on  Ids  thighs*      At  night  tiu^  slei'p  is  <listtirbed  by  nionns  and 
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sharp  erie.s  occasionally,  but  ttu-  sharp  cries  iimst  in>t  Uv  cimfimmled 
with  the  ^hrick.s  of  dis^ea.so  when  it  iiuolvus  the  hip-joint,  Aiiotlicr 
gfi'mntom  which  h  ipiite  piijminent  is  ;i  <lisiK»!^itit>n  of  tlic  child  to  lie  oa 
ih  nice  or  stomach  across  cnic*s  lap,  and  tt*  avoid  any  play  or  rttni|iifi«: 
which  producers  concussion,  Wln^rc  tlit-  tliseaH^  is  contiiicd  to  the  np|Hn" 
dorsal,  and  involves  likewi.sc  llie  lowei'  ecrvicaK  we  have  a  tlctorniity 

Vu..  i!s5. 


Exlrtmtf  lordohSh  \^  Jth  f\\<>.  .>Vi'rlji[h[«iti(,v 


known  as  pi^eoii-l)r€'a.st.  There  appears  in  tiriK*  a  ileihrnHty  of  tlic 
f^|Hnou8  pnn'fMiM/s  known  a^  angular  curvature  or  kyphosis.  This  de- 
formity in  the  upjx^r  doi'sal,  and  niid-ibirsal  even,  is  niiu'li  more  c<»n- 
spicuons  tluin  the  deformity  in  the  cervical  reiri'^i.  With  tlie  occurrence 
of  fhe  spinal  deformity  this  tlinraeie  deforinity  heeoiue^  jnore  (n\»- 
noiincifl.  As  tlie  kyj)husis  increases  the  rilis  thcnis^'lves  partieipat*^  in 
the  di*«tiirtio!i  antl  appntach  hy  ilei:n^>  the  jK'lvis,  hj  that  in  the  a<l- 
vam^l  .stji^}.s  it  i^  uot  nnconmion  that  the  free  rilxs  overlap  the  iliac 
cm^s.  All  excellent  illustration  of  the  overlapping  of  the  iliac  cres^ts 
liv  the  frei^  rihs  i:*  ^hown  in  Fitr.  2S;x  One  can  note  alnj  the  lurdosis 
iu  tin-'  mlvaneed  i^^ase. 

When  one  eon>iders  the  immense  anionnt  df  eieatri/.ation  wlut^li  must 
eii!?uc  upon  tubercular  intlammatioa  of  sevend  lunliesof  the  vertehne,  it  is 
ea?*y  to  understand  liow  dwarfed  a  pi'i-son  may  hcH'onie,  Imw  restrictcil  the 
tJioracic  aivity,  how  distortiHl  the  various  organs  in  this  cavity  as  well 
iv^  the  alKhmnnal  cavity,  and  how  ho]>eless  any  firilliant  ivlief  to  >nch  u 
dii^tortion.  The  shoidders  natninilly  are  ^lisl'^I,  the  lieail  dejnvs.'^fHl  l>e- 
twe«*n  the  shoulders,  ami  tlie  ^^eneinl  eontiMU"  t»f  the  whole  trunk  an<l  lieacl 
U  one  tlml  e^-imifU  \>e  mistaken.      It  is  well  to  bear  in  mind  that  a  certuiu 
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Fig.  2Sil 


amoiiiit  (){  latoml  curvature  accompanies  the  progress  of  Pott's  disease  in 
this  region,  as  well  as  in  the  cervical  and  hinibar  regions.     Some  writers 

make  a  good  deal  of  the  lateral  devia- 
tion in  the  early  stages,  and  seem  to 
think  that  this  is  an  imjKirtant  sign. 
While  I  have  myself  noted  occasional 
castas  of  this  kind  for  the  past  twenty- 
fcair  years,  I  do  not  attiich  to  it  that 
importance  which  these  gentlemen 
think  it  deserves. 

This  lateral  deviation  is  well  shown 
in  Fig.  28(},  \vhich  was  un<ler  the 
writer\s  care  for  two  or  three  yesirs. 
Curiously  enough,  a  sister  of  this  l)oy 
had  a  similar  deformity  from  Pott's 
disease. 

It  nuist  not  l>e  forgotten  that  the 
disease  as  it  apj>ears  in  any  one  of  the 
regions  under  consideration  follows 
the  usual  course  of  Ixuie  disease  in 
general — namely,  exacerbations  fol- 
lowed by  long  remissions,  the  exacer- 
bations themselves  induceil  genendly 
by  trauma. 

The  brMHAR  Region. — It  is  dif- 
ficult to  dissociate  disease  in  the  dor- 
sid  from  disease  in  the  linnbar  region, 
especially  where  the  fiK'i  may  involve 
botli  regions.  Indeed,  the  foci  may  be  confimHl  altogether  to  the 
dorsiil,  and  yet  tlie  compensating  deformity  may  include  the  lumbar, 
and  rirr  rcrsn.  The  general  signs  in  the  lumbar  region  are  alnuit  the 
siiinc  as  tlio>e  in  thi'dorsd  and  the  cervical — namely,  stiffness,  j>ain,  the 
avoidance  of*  concussion,  etc.  etc.  The  g:ut,  however,  iii  {>ecnjiar,  and  is 
suggestive  often  of  di-ease  in  the  neigh borho(Hl  of  the  hip-joint.  The 
])atient  llivors  one  limb,  and  even  before  any  abscess  ap})ears  then.*  may 
l)e  contraction  of  the  psoas  and  iliacus  groups  of  muscles  on  one  or  the 
other  si<le,  and  W(»  liave  flexion  of  the  thigh  with  inability  to  com- 
pletely I'xtend.  The  signs  are  usually  obscure ;  that  is,  we  find  much 
disiibility,  nnicli  iinpairnient  of  motion,  sometimes  long  liefore  any  ky- 
])liosis  a])])ears.  The  vertebne  are  boun<l  so  intimately  with  the  jK»lvis 
that  it  is  unu>ual  to  get  a  high  degn^e  of  deformity  in  the  lumbar  regicm. 
The  pains  are  referred  to  the  sacral  ])lexus  of  ner\'es  and  are  usually 
>ynnnetrical. 

Variations  and  Complications. — The  symptoms  above  outlined  be- 
louiT  to  the  classical  cases.  Any  >ynij)tomatology  would  be  inc<nnplete 
without  a  reference  to  the  odd  cases  and  to  the  complications  which  so 
iVcMjuently  arise. 

The  variations  in  the  clinical  features  of  P<itt's  disease  are  found  in 
the  (liiferent  regions  pretty  uniformly,  and  deiH?nd  largely  upm  the 
mihlneo  or  severity  of  the  initial  lesion.  There  may,  for  instanct\  l>e 
gron]>s  of  >yniptonis  that  are  so  slight  and  of  such  brief  dunition  that 
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one  is  thrown  off  his  guard  in  recognizing  the  malady.  These  slighter 
symptoms  are  followed  by  a  long  period  of  quiescence  in  which  the 
patient  does  not  complain  of  anything.  If  one  suspects  the  existence  of 
disease^  a  personal  inspection  will  often  reveal  a  little  irregularity  of  the 
spinouH  processes,  witn  impairment  of  function  of  this  portion  of  the 
column.  This  quiescent  period  may  vary,  therefore,  from  a  few  weeks 
to  a  year.  In  the  cervical  region  a  peculiar  attitude  of  the  head,  with 
some  enlargement  of  the  cervical  glands,  may  be  all  that  can  be  recog- 
nized. In  the  dorsal  region  there  may  be  a  slight  antero-posterior  cur- 
vature of  the  spine,  resembling  very  much  the  deformity  of  rickets. 
There  may  be  a  persistent  lateral  curvature,  and  the  importance  of 
tliis  sign  will  depend  much  upon  the  age  of  the  patient. 

The  symptoms  above  recorded  refer  more  especially  to  the  disease  as 
it  occurs  in  children  and  young  people.  In  adults  we  have  s])inal  ten- 
derness the  rule,  while  in  children  it  is  the  exception.  There  are  excep- 
tional cases  where  the  progress  is  very  rapid  and  where  the  symptoms 
are  verj"  acute.  This  branch  of  the  subject  will  be  dealt  with  more 
fiilly  in  discussing  the  diagnosis.  Even  in  children  there  may  be  almost 
an  entire  absence  of  pain  throughout  the  course  of  the  disease. 

The  complications  are  muscular  deformities,  impairment  of  the  res- 
piratory ana  cardiac  functions,  abscess,  paralysis,  tubercular  meningitis, 
and  amyloid  degeneration. 

The  muscular  deformities  may  exist  in  the  neck,  in  the  ilio-costal 
spaces,  and  in  the  lower  limbs.  The  head,  from  lack  of  support,  may  be- 
come distorted,  and  the  p)sition,  long  maintained,  induces  muscular  short- 
ening, so  that  occasionally  one  finds  a  wry-neck  which  is  clearly  a  compli- 
cation of  the  cervico-dorsal  Pott's.  The  muscles  attached  to  the  upper 
part  of  the  shoulder  may  become  shortened  in  the  same  way,  ana  a 
peculiar  shnigging  of  the  shoulders  may  }x?rsist  indefinitely  and  resist 
all  kinds  of  tn^atment.  Illustrations  are  given  of  these  deformities 
in  Figs.  284  and  286. 

The  ilio-c»ostal  sjKice  usually  escapes  any  nuisciilar  deformity,  but  in 
rare  instances  we  have  shortening  of  the  muscles  on  one  or  the  other 
side,  and  a  j>eculiar  defi)rmity  results.     This  is  shown  in  Fig.  285. 

A  very  common  deformity  about  the  hip  is  due  to  shortening  or  spasm 
of  the  psoas  and  iliacus  mus(^les,  whether  abscess  is  present  or  not.  It 
must  be  rememl>ered  that  these  muscles  take  tlieir  orinrin  indirectly  from 
the  bodies  of  the  last  dorsal  and  first  lumbar  vertebne,  and  that  spasm  is 
c*asily  induced  when  disease  involves  these  vertebne  or  even  vertebne 
crmtiguous  thereto.  The  gjiit  thus  pnxluced  is  similar  to  that  in  what 
is  known  as  hip  disease,  and  may  nuige  from  a  very  slight  defect  to  a 
hi<leous  deformity.  Deformity  of  this  kind  is  shown  in  Fig.  287. 
Dei)en<ling  upon  muscular  deformities  in  the  psoas  and  iliacus  are  de- 
formities of  the  hamstring  muscles,  and  it  is  not  inappropriate  to  speak 
of  these  as  complications  of  Pott's  disease. 

The  respiratory  and  cjirdiac  disturbances  not  infrequently  arise  from 
involvement  of  the  nerves  as  they  emerge  from  the  cervical  and  dorsid 
vertebrae,  also  from  the  bone-<leformity.  The  altenitions  in  the  chest- 
walls  induced  by  the  dorsal  disease  necessarily  interfere  with  the  action 
of  the  lungs,  and  we  have  short  breathing,  difficult  breathing,  and  other 
symptoms  of  like  nature. 
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The  disturbances  that  result  from  the  presence  of  abscess  are  le(ni»n, 

and  it  is  difficult  to  enumerate  all 
Fig.  287.  tlie  com ])licat ions  that  may  depnd 

upon  the  abscess  complication  alone. 
In  the  cerviml  region  we  have  the 
abscess  presenting  on  one  or  the 
other  side  of  the  neck,  usually  in- 
volving the  glands  and  often  re- 

Fjo.  288. 


Psoas  contracture. 


Cervical  abscess. 


gardcd  as  ^landiiljir  (Milar<rement  (Fig.  288).  When  pus  escajies  from 
the  cervical  vcrtcbnr  (^r  the  hist  cervical  and  first  dorsal,  its  usual  site  is 
in  the  cervical  trian^rle.  WIk'ii  it  fails  to  find  this  mode  of  exit,  it  is  ini- 
})risone(l  hack  of  the  pharyngeal  wall,  and  we  have  jHJst-pharvugeal 
abscess,  which  ])resents  at  times  most  distressing  symptoms.  In  the 
dorsjil  region  abs(»ess  may  be  imprisoned  in  the  cavity  of  the  bosse  and 
press  ujKni  the  pleiini  and  lung,  or  it  may  burn)W  along  the  anterior 
surfaces  of  the  ribs,  and  press  in  this  wav  ujK>n  lung-tissue.  Physical 
diagnosticians  not  int'n'(|nently  have  found  evidences  of  pulmonary'  con- 
solidation on  one  ur  the  other  side  of  the  column.  A  careful  diagno:?- 
tician,  however,  is  able  to  recognize  the  distinction  between  compn*ssioii 
of  the  lung  and  inflannuatory  consolidation.  The  abscess  coming  from 
dorsal  vertebne  does  not  always  behave  in  tliis  "wny.  It  finds  its  exit 
between  the  ribs  and  ]>resents  as  a  tumor  on  the  chest-walls  iK)steriorly, 
or  it  may  extend  down  the  anterior  surface  of  the  column  ana  present  in 
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the  lumbar  region  (Fig.  289).  It  rarely  presents  in  the  anterior  portion  of 
the  thorax,  and,  while  such  eases  have  been  mentioned,  I  fail  to  recall  a 
single  instance  where  a  spinal  abscess  has  appeared  in  this  locality.  It 
may  be  seen  in  almost  any  portion  of' the  posterior  walls  of  the  thorax 


FiQ.  289. 


Fiii.  290. 


Lutnl>ar  abscess. 


Psoas  nhscess. 


from  the  neck  to  the  lumbar  region.  Abscess  coming  from  lumbar  or 
sacral  vertebrse  ai)pi»ars  in  the  sheath  of  the  psoas  muscle,  in  the  groin,  in  the 
sjicral  region,  in  the  ischio-rectal  region,  and  in  Si^iirpuV  s])ace  (Fig.  290). 
It  <x»casionally  is  seen  in  the  j>ost-femoral  region,  and  may  ai)pear  as  far 
down  as  the  ])opliteid  sj)ace. 

The  pain  and  distressing  symptoms  which  are  usually  regarded  as 
symptomatic  of  absceas  exist  in  the  early  stage ;  that  is,  when  the  pus  is 
seeking  an  exit  from  tlie  ciLseous  mass  in  immediate  contact  with  the 
vertebne.  After  the  escaj)e  of  the  pus  these  acute  symptoms  are  no 
longer  present,  and  it  is  well  to  remember  that  the  tumor  itself  is  not 
accompanied  by  |)ain  or  anything  more  than  mechanical  annoyance. 
The  laity  have  an  impression  that  all  abscesses  are  i^ainful  and  accom- 
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jxinieil  by  most  distressing  symptoms,  while  the  surgeon  has  learned  to 
distinguisli  between  hot  and  w>ld  abscess.  If  the  contents  of  the  sac 
become  in  any  way  infected,  then  the  skin  and  tissues  covering  the  sac 
l>eeome  red,  indurate<l,  an<l  exct^lingly  painful  to  the  touch.  Witli  th«se 
symptoms  we  liave  marked  constitutional  disturbance,  such  as  restless- 
ness, loss  of  apiwtite,  marked  febrile  reaction. 

Complie^itions  which  are  the  direct  result  of  the  abscess  are  ulcers  and 
sinuses.  Tiiese  tlie  more  frequently  follow  siK)ntaneous  opening  of  an 
abscicss,  although  tliey  may,  and  often  do,  follow  the  most  wireful  at- 
tempts at  aseptic  surgical  procedures.  The  sinus  itself  may  jwrsist  for 
a  few  w(»eks  or  many  years.  It  is  difficult  to  lay  down  any  nile  for  the 
duration  of  a  sinus.  After  it  has  existed  for  two  or  three  vears  it  be- 
comes a  safety-valve,  and  its  temporar}'  closure  is  followed  fcy  signs  of 
s^»psis  which  mak(»  the  patient  very  uncomfortable.  Relief  follows  as 
s<Hui  as  tlie  drainage  is  re-established.  Abscess  may.  open  into  the  phar- 
ynx, into  the  pleura,  into  the  lung,  into  the  abdominal  cavity,  into  the 
intestine,  into  the  vagina,  into  the  rectum,  and  into  the  blacfder. 

A  not  unusual  c(»mplication  is  pandysis  from  compression-myelitis. 
The  ])(»reentage  is  about  fifteen.  It  occurs  more  fretpiently — indee<l, 
almost  (exclusively — in  those  cases  where  the  cervical  and  cer\'ico-dorsal 
regions  are  involved.  Pathologically,  it  is  a  jyachymeningitis  externa 
develo|K'd  from  a  caseous  ostitis  of  the  bodies  of  the  vertebne.  With 
this  pachymeningitis  we  have  sometimes  an  interstitial  myelitis.  The 
deformity  is  not  nec(»ssiirv  to  the  production  of  a  compression-myelitis. 
The  symi)toms  are  a  feeling  of  fatigue  in  the  limbs,  a  dragging  of  the 
feet,  stumbling,  and  a  certain  degree  of  sjMism.  The  spasm  is  a  later 
symptom,  and  when  fully  (levelojwd  we  have  a  very  marked  cxaltiition 
of  the  ntlexes.  There  is  si'ldom  any  impairment  of  sensation,  although 
delicate  tests  serve  to  bring  out  more  frequent  im{>ainnent  of  sensa- 
tions than  is  g(»uerally  supposed.  The  bladder  is  more  frequently 
affected  than  the  rectum.  In  advanctKl  cases  cystitis  may  result.  The 
duration  of  the  attack  may  be  a  few  weeks  or  it  may  extend  over  many 
years.  The  aver.ige  <lunition  is  about  eight  months.  This  complication 
is  generally  sc'lf-liuiited,  though  treatment  has  a  great  deal  to  do  with 
hastening  th<'  recovery.  Death,  when  it  does  occur,  is  from  progressive 
myelitis. 

The  treatment  should  be  directed  to  the  spinal  column,  and  adequate 
profrrfion  should  be  given  throughcait  the  entire  course  of  the  complica- 
tion, ('ounter-irritatiou  is  useful,  but  not  by  any  means  a  specific.  The 
writer  believes  that  large  (los(»s  of  ])otassium  iixlidc  will  cure  the  greater 
number  of  cases.  T\w  modo  of  administration  is  to  l)egin  with  small 
(loses  in  minenil  water  oi'  some  kind,  and  increase  rather  rapidly  up  to 
from  filty  to  a  hundred  gniins  three*  times  a  day.  The  potash  is  well 
borne  in  such  cases,  and  certainly  yields  admirable  results. 

TubcM'cular  uieuingitis  is  a  complication  of  all  tuberculous  lione 
lesions,  and  does  not  occur  any  mon*  fre(|uently  in  the  wmrse  of  PottV 
disease  than  it  does  in  disease  involving  the  larger  joints.  Meningitis 
may  a[)pear  at  any  stage  oi*  the  disease,  and  is  not  more  common  in  one 
than  in  the  otiier.  My  own  (^\'j)erience  leads  me  to  state  that  alxait  8  or 
10  per  cent,  of  all  tuberculous  lesi(.)ns  of  the  bones  develop,  socmer  or 
later,  tubercular  menin<ritis. 
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Araylciid  defeneration,  while  tiut^  strietlv  s|ieuking,  a  eoiinilietitioii 
of  Putt's  di.'^ai*!',  is  mure  partinilarly  dejiendent 
upon  prolonged  siii»|iumtiotj,  whieli    i.s  itself  a  ^^^'  ^'* 

eumpliciUiim  of  the  vertebral  dinease.  The  coui>* 
of  amyloid  clisease  is  as  ftillnws  :  First,  the  ea- 
chexia  of  prolonged  sup[>umtion,  ]tain  and  dis- 
trei44  varviug  tn  degi^ees  of  intensity  in  the  hejjatie 
region,  a  low  sj^^eeific  gravity  of  urine,  enlarge- 
ment of  the  liver,  albnnun  and  hyaline  easts  in 
the  urine,  redema  of  the  face  an*l  extn^niities  ; 
finally ,  general  anarsarea.  Fig.  *21H  well  rej>re- 
senta  the  gross  apjx^a ranees  of  a  patient  l^eture 
the  advanceil  sUiges  of  amyloid  degeneration. 

DiagnoBis. — It  is  impossible  to  over-esti- 
mate the  importanee  of  (liagnosis,  not  only  in 
tubereulasirt  of  the  spine  itself,  l)ut  in  all  of  the 
flo-ctdied  joint  diseases  of  ehildhocKl.  Tlie  nature 
of  the  disea^  is  so  well  known,  and  tfie  means 
of  relief  so  satisfaetory  in  eomj>etent  hands,  that 
an  early  diagnosis  may  lie  r<?garded  as  tlie  intist 
i CD p<i riant  step  in  the  management  of  tlie  di^-ease. 
Fortunately,  we  are  enabled  to  reet agnize  tnber- 
eutoiLH  foei  in  bones  long  before  any  deformity 
apjit»jirs.  It  h  nevertheless  trne  that  a  large 
nnml^er  of  ea^.s  eome  to  treatment  after  the  ap- 
pearance of  the  deformity.  This  is  due  not  so 
mueh  to  the  ignorance  of  the  surgeon  <^r  the 
phy.sician  under  whose  ohsiTvatitm  tlie  patient 
first  comes,  lu?  it  is  to  lack  of  careful  exainimition, 
to  n  slovenly  mode  of  exjimining  patients,  and  to 
the  utter  negleet  of  any  routine  methtid  ai*  ex- 
amining. The  best  routine  metliod  to  adt*]»t  i^; 
the  exaniinatiou  of  the  patient  in  a  state  of 
nudity,  an  inspeetion  of  the  e(»lunui  itself,  and 
a  teiit  of  the  functions  of  the  e(»lumn.  Tliis,  of  course,  presujijuiaes  a 
knowledge  of  the  normal  funeticms  of  the  eobnnn  and  a  patient  inquiry 
into  the  symptoms. 

The  history  naturally  eonies  first  in  tlie  course  <d"  the  examination. 
One  can  readily  learn  the  beliavior  tif  the  patient  at  home,  whether  the 
dU$|>09ttion  has  been  to  protect  the  spine  against  trannui  ;  the  Iwality  of 
thv  pains;  the  pn»sencc  or  absetK-e  of  |iains  in  tlie  course  of  certain 
tu^^rv^*!* ;  tlie  reference  of  sueh  |»ains  to  individual  nerves;  tlie  int(*rpreta- 
tion  of  suc*h  pains  ;  the  ebanu'tt^r  of  the  sleep,  whether  it  is  disturlied  or 
not  by  groan  >  or  erics;  tlie  attitude  the  patient  assumes  during  the  t!ay — 
for  in.^tance,  whether  he  prefers  to  lie  irrone  on  the  tloor  or  on  a  talile  or 
Bcrom  the  raother^slaji  ft>r  ix'Uef  of  certain  j^light  |)aroxysnis  ;  whether  he 
cries  when  lifted  by  tlie  arms  or  by  the  bt^ly  ;  whether  he  walks  can- 
tiou.'^Iy  and  steps  cautiously.  When  the  evi<lence  is  all  in^  a  careful 
i<;umm!ng  up  of  the  sidient  features,  a  grouping  of  symptoms  and  signs, 
will  enable  <mo  io  make  a  diagnosis  and  hxuite  tlie  lesion  beyond  any 
retk^tuahle  doubt 
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One  must  remember  that  the  disease  itself  is  chronic  in  nature — that 
there  is  no  sudden  invasion,  no  chill  or  very  acute  symptom,  but  that 
there  is  a  gradation  of  symptoms  from  insignificant  ones  to  those  of  greater 
magnitude. 

In  the  different  regions  we  have — 

1.  Cervical. — The  position  of  the  head ;  the  reflex  spasm  of  the  neck- 
muscles  ;  the  pains  in  the  course  of  the  occipital  nerves ;  an  elevation 
of  the  shoulders ;  an  unnatural  rigidity  of  the  column  itself,  with  often 
lateral  deviation  in  the  dorsal  or  dorso-lumbar ;  pain  on  concussion; 
occasionally  a  uniform  enhirgoment  in  the  post-pharyngeal  ^^all,  which 
can  be  made  out  by  the  use  of  the  finger,  and  occasionally  tenderness  in 
this  locidity.  The  signs  gained  by  the  finger  in  the  pharynx,  however, 
are  not  of  much  value  unless  associated  with  those  alwve  named. 

2.  Dorsal. — (rastralgia,  pain  on  concussion,  a  moderate  rigidity  of  the 
column,  a  grunting  respiration,  and  a  disinclination  to  l)end  forward. 
For  instance,  when  one  requires  a  pitient  to  pick  an  object  from  the  floor, 
in  place  of  bending  forwanl  naturally  to  pick  up  the  object,  he  assumes 
slowly  a  sijuatting  attitude,  puts  the  hand  out  to  the  side,  and  completes 
the  act,  making  a  {wculiar  grimace  of  the  face  at  the  same  time. 

f\.  Luinbdr. — A  n  unusually  erect  attitude,  associated  with  a  certain  de- 
gree of  lordosis ;  an  ine<iuality  of  step,  dej)endent  upon  a  little  deformity 
of  one  or  the  otlier  liip  ;  slight  pain  on  concussion ;  pains  in  the  course 
of  the  s(Matic  or  anterior  crural  nerves ;  and,  on  closer  inspection,  a  real 
lordosis.  This  latter  sign  has  long  been  regarded  as  due  to  an  increase 
in  the  thickness  of  the  vertebra?  de|)ending  u{K>n  hy{)eraemia,  and  a 
swelling  (?)  of  the  intervertebnd  disks. 

The  mode  (»f  testing  the  functions  of  the  column,  whether  the  disease 
is  sus|K'<'ted  in  the  dorsal  or  the  lumbar,  or  both,  is  to  place  the  patient 
prone  on  a  table,  and,  with  one  hand  resting  across  the  back,  move  the 
liij)s  and  thi^His  with  the  other  hand.  All  the  functions  of  the  column 
can  be  tested  in  this  way,  and  the  presence  or  absence  of  reflex  spasm  can 
be  noted.  In  th<'  linnbar  region  esix^cially  it  is  important  to  test  the 
functions  of  the  hij)s,  using  hyjwr-extension.  Reflex  spa.sm  can  be 
recognized  vorv  early  in  the  course  of  the  disease,  and  is  fortunately 
contined  to  one  or  tlic  other  side,  not  existing  in  both  at  the  same 
time. 

It  will  1)0  noted  that  nothing  has  been  said  about  pressure  along  the 
spinous  processes  as  a  means  of  diagnosis.  I  have  puqx>sely  avoided 
this,  because  so  many  surp'ous  rely  u]Mm  this  as  an  imix>rtant  means  of 
reco«rni/inir  (lix'ase  in  the  bodies  of  the  vertebne.  It  snould  be  borne  in 
mind  that  the  diseas<»  is  not  in  the  spinous  processes — is  not,  except  in 
rare  instances,  in  the  lateral  masses — but  is  always  in  the  bodies  of  the 
vertebne,  and  that  pressure  upon  the  spinous  proc(»ss€*s  so  remote  from 
the  site?  of  disease  will  not  caus<'  pain.  An  exception  may  be  made  in 
the  cas(»  of  a<lnlts.  There  is  tenderness  on  pressure  over  the  lateral 
masses  and  spinous  proce<-(\<  in  vertebral  disease  as  it  affects  the  adult 
It  is  not  easy  to  explain  this  ditference,  yet  the  fact  is  as  stated. 

Diairnosis  be<-om<'s  comparatively  easy  in  the  stage  of  defomiity,  vet 
it  is  necessary  to  distintruish  between  the  <leformity  of  rickets  an()  that 
of  bone  di<(»ase.  The  kyphosis  of  rickets  is  a  unif<>rm  posterior  curva- 
ture involving  an  entire  region,  usually  the  dorsal,  frequently  the  dorsal 
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and  lumbar  combitie<L  There  is  no  sharp  angular  projection  in  the 
rachitic  kyphosis.  In  the  ky pilosis  of  Pott" s  disease  one  spinous  process 
usually  stands  out  prominently,  and  the  neij^dibyriiig  ones  project  to  a 
smaller  degree,  so  that  we  have  an  angular  detorniity  rather  tlian  a  curve* 
In  die  mehitic  kyphosis  liyi^er-extension  of  the  eolnmn  eitiier  cruises  com- 
plete rt*eession  of  the  deformity  or  a  marked  diminution  of  the  same.  In 
the  kyph*)sis  df  Pt>tt's  disease  there  is  no  recession  v(  t!ie  hossL%  hut  the 
compensating  curves  above  and  l>eluw  may  be  overcome.     lu  the  ky* 

fhosis  of  rickets  tliere  is  a  certain  degree  of  flexibility  always  present, 
u  that  of  Pottos  disease  there  is  no  flexibility  of  the  column  in  the  region 
involved. 

Among  the  diseases  frf)m  which  to  distinj^uish  are  rachitic  kyphosis, 
already  mentione<l,  mali^:rwnt  flisease  of  tl*e  vertelira^  perinephritis,  dis- 
ease in  and  alxnrt  the  hip,  lumi>ago,  the  various  spinal  neuroses,  cervical 
pachymeningitis,  and  spondylitis,  wlicther  rheumatic  nr  tmumatic, 

Slalignant  disease  of  the  vertebne  is  usually  not  marked  by  any  de- 
formity, or,  at  least,  the  angular  deff>rmity  of  l\>tt*s.  Tliero  is  tlecided 
fcenderness,  e.xcruciating  jwin  in  the  coui-stMjf  nerves,  extreme  tenderness 
on  handling  or  moving  the  patient  about,  and  a  history  usually  of  malig- 
nant dis^^asi*  in  fithcr  jKirts  of  the  IkkIv,  Xaturally,  the  female  sex  pre- 
sents the  hiigcr  number  uf  cases  of  malignant  disease  of  tlie  vertebne, 
and  it  is  vasy  usually  to  tind  the  history  of  a  breast-tumor.  In  Pott's  d is* 
ease  there  is  not  that  prnlougcil  suHering  withnnt  remissions  which  is  so 
Of^mmon  to  malignant  disease  of  the  vertebne.  The  usual  course  of 
exacerbations  and  ivmissions  is  an  important  element  in  ditHerential 
diagnosis.  In  malignant  disease  the  severity  of  the  ]iain  seems  incon- 
sistent with  tlie  amount  of  disease  in  the  back.  There  are  various 
disturbances  of  the  genitals,  various  ueu roses  of  the  luwer  limbs;  the 
gkin  i,s  hvi>era*sthetie,  antl,  while  there  nuiy  be  remissions,  tliey  are  not 
complete,  and  exacerbations  recnir  on  slight  provoeation*  Wliere  any 
reasi*nable  doubt  exists?  efficient  treatment  for  Pott*s  disesise  may  lie  em- 
ploy tnl,  and  failure  to  give  relief  makes  the  case  still  mnre  suspicious  and 
ftfuibles  one  s<xm  to  arnve  at  a  iiiagiiosis.  Again,  the  cancerous  cachexia 
may  be  present.  This  is  so  often  absent  in  aggniviUed  cases  that  it  m 
not  very  reliable  as  a  diagnostic  feature,  liecanse  in  aggitivated  eases  of 
Pottos  diseiiS4^  there  is  also  a  cacliexia  whieli  it  is  difficult  to  distinguish 
from  the  cacliexia  <»f  malignant  disease. 

A  number  of  years  ago  I  had  quite  a  run  of  cases  of  perinephritis  in 
hospital  )vractice,  hut  of  I'ecent  years  they  have  not  been  sf»  common  ;  yet 
occasionally  one  HntLs  a  jx*rine|il iritis  presenting  unusual  fulness  of  the 
dorso-limiliar  spine,  with  the  lateral  deviatiim  which  is  regarded  as  im- 
portant OS  a  means  of  diagnosis,  and  it  is  difficult  then  to  distinguish 
this  acute  inflammatory  lesicm  of  the  soft  parts  around  the  ki<lney  from 
Pott's  diseJise,  The  p(*ints  in  diflenMitial  *liagnosis  are  the  f<*llowing  : 
Acutcn<»ss  of  invasion  ;  persistence  ni'  felirileflistnrbaucc  ;  early  deformity 
of  tlie  hip  or  back,  Siiy  within  twcr  ar  thnc  weeks  from  the  first  symf>- 
Unn  ;  the  resistancH'  to  extension  of  the  hip ;  the  prestMice  of  a  tumor,  or 
at  lesist  niarkeil  dnlncss,  in  the  ilif)-(»ostal  space,  encroaching  at  times  on 
tlie  column  itself  and  pn)dncing  a  latenii  deviati<m  in  the  opposite  direc- 
tion*    None  of  tlie  aUive  signs  really  l»elong  to  Pott's  disease. 

The  diheasea  in  ami  about  tin-  hip  which  pres*_'nt  at  times  features  in 
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common  with  those  of  Pott's  disease  are  sacro-iliac  disease,  which  is 
exceedingly  rare,  a  periarthritis  of  the  hip,  ostitis  of  the  hip,  perityphlitis, 
in  rare  instances  appendicitis.  In  sacro-iliac  disease  the  s]>iDal  ailiunn 
moves  quite  easily  under  manipulation  ;  there  is  no  deformity  of  the  ver- 
tebrae ;  the  tenderness  is  in  tne  neighborhood  of  the  sacro-iliac  junc- 
tion ;  the  gait  is  peculiar — that  is,  a  kind  of  spraddling  walk.  In  peri- 
arthritis there  is  absence  really  of  spinal  symptoms  and  presence  of  an 
infiltration  around  the  hip,  which  is  tender  to  pressure,  which  is  of  brief 
duration,  and  which  is  accompanied  by  more  constitutional  disturbance 
than  one  gets  in  Pott's  disejise.  It  is  only  necessar}'  to  mention  the 
other  lesions  <^f  the  hip,  as  a  careful  examination  will  always  enable  one 
to  make  a  diiferential  diagnosis  between  ostitis  of  spine  and  ostitis  of 
hip.  In  exceptional  wises  the  abscess  from  the  hip  may  have  burrowed 
up  into  the  gluteal  region  and  have  relieved  the  more  acute  symptoms, 
but  the  presence  of  the  abscess  itself  prevents  a  careful  comparative 
examination  of  the  hip.  It  is  more  common  to  find  men  erring  in  diag- 
nosis of  hip  disease  where  the  abscess  comes  from  the  vertebr»  and 
extends  down  the  gluteal  region  or  into  Scarpa's  space^  thus  interfering 
with  the  proper  examination  of  the  hip. 

Lumbago  affects  adults  as  a  rule^  rarely  affects  children,  comes  on 
rather  suddenly  and  after  exposure  to  cold  or  a  strain  of  some  kind,  is 
unattended  with  deformity  and  many  of  the  symptoms  and  signs  belong- 
ing to  Pott's  disease.  A  lumbago  resulting  from  an  old  sprain  is  some- 
times very  difficult  to  differentiate  from  Pott's  disease,  and  requires  a 
very  close  examination  with  the  employment  of  all  the  tests. 

The  neuroses  of  the  si)ine  may  be  summed  up  for  practical  purposes 
in  one  term — irritable  spine  or  spinal  irritation.  We  find  this  affection 
in  women,  and  it  is  sufficiently  marked  by  a  variety  of  symptoms,  such 
as  tenderness  over  Ix^ny  prominences,  the  sternum,  the  shoulders,  several 
points  along  the  spinal  colunm  ;  is  rarely  marked  by  tenderness  on  con- 
cussion ;  is  usually  without  deformity ;  and  occurs,  as  a  rule,  in  neurotic 
subjects.     In  all  cases,  as  a  rule,  the  spinal  colunm  is  normally  flexible. 

Pachymeningitis  is  exceedingly  rare,  occurs  in  the  cervital  region, 
produces  many  of  the  signs  of  Pott's  disease,  but  its  course  differs  mate- 
rially in  the  involvenuMit  of  the  ner\^es  of  the  upjwr  extremities.  Many 
years  have  elaj)S(»d  now  since  I  have  encountered  a  typical  case  of  pachy- 
meningitis, yet  there  is  an  occasional  report  of  one  in  literature.  The 
deformity  of  the  head  is  that  of  flexion,  rather  than  opisthotom>s  or 
variations  of  opisthotonos. 

Spondylitis  is  a  term  eni])loye(l  by  neurologists  to  represent  a  group 
of  symptoms  wliic^h  really  belong  to  irritable  spine,  but  which  seem  to 
have  some  distinct  cjuiso,  such  as  a  ]>eriostitis  of  the  trans\'erse  processes 
or  spinous  j)roccsses — w  periostitis  which  interferes  with  the  ner\*esatthe 
foramina  of  exit,  and  which  is  either  traumatic  or  rheumatic.  Sjwndy- 
litis  is  seen  most  fVe([U(Mitly  at  the  various  baths  in  Europe,  and  has  been 
written  up  long  before  the  term  was  employecl  by  American  surgeons  as  a 
suitable  one  for  JVtt's  disease. 

Treatment. — Tlie  i>rineiples  of  treatment  which  have  been  recog- 
nized as  j)aramount  are — imniobilizati(»n  of  the  column,  protection  against 
tniuma  extending  over  a  long  period  of  time,  gcKxi  hygienic  surround- 
ings, and  constitutional  measures.     In  order  to  appreciate  tfce  force  of 
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the  principle  of  inimobilizatuin  or  fixation  one  must  Ix*  able  to  make  a 
*ruijL^t»si.s  ix*forL^  the  stage  of  deformity,  luul  in  look  upon  a  ease  of  Pott's 
diseitse  as  ont-  iif  **  brt^ken  Ijack."  To  .successfully  treat  a  case  one  must 
Ik*  a  g«30<l  diat^iio8tieian,  and  one  can  be  a  gix»d  diagnostieinn  if  a  routiue 
method  of  makiug  exanii nations  is  always  observed.  One  nmst  have  a 
due  upi»reeiatioii  of  tlie  cliuieal  Iiisttiry,  and  tlien  the  term  **  broken  bac^k'* 
is  not  t^o  inappro|)nate  after  all.  If  one  is  eallcd  upon  to  treat  u  hrc>ken 
arm  or  a  broken  leg,  he  naturally  resoits  to  tlie  Ix^st  niean^  of  tlxirjg  llic 
broken  limb  in  the  best  possible  position,  auil  f>f  retaining  this  (Ixation 
until  repair  shall  liave  taken  phiee,  So\\\  in  Pott's  disease,  insttail  of 
im  immediate  solution  of  et>ntinuity  r^f  the  osseous  structures,  we  have  a 
gradual  solution  of  eontinuity,  ilepen<lent  upon  the  progress  of  the  tuber- 
cular proeess,  aud  deformity  niust  cHJcur  as  a  result  of  this  solution  of 
otmtinuity.  Fix  tlie  spine,  then,  l)efore  any  such  disastrous  result,  luaiu- 
taining  the  tixaticui,  un4ler   all    cirenmstanees,  over  a  sufficiently  long 

SerirKl  of  time  for  repair  to  take  plaee.  It  must  im  remembere<l  that 
estruetion  of  the  bone  results  fn^ru^  first,  tite  tubereular  process  ;  seecuid, 
tlie  preivsnre  uf  contiguous  heallliy  vertebne  falling  nne  against  the  otlier 
and  maintained  in  this  abiurrtiml  piisiti(>u  by  muRudar  spasm,  a  shorten- 
ing of  fibrous  htrurtures,  etc,  etc. 

In  the  cervical  and  eervico-ihirsjil  regions  tlie  indieatious  are  to  relieve 
the  dbeased  vcrtebnu  from  tlie  neight  of  the  heiul  This  can  be  done, 
not  so  much  by  tmctiou  in  the  upward  direct i(ui,  as  by  a  eombinatioii 
of  traction  and  tilting  backward  of  the  lu»ad,  so  that  the  weight  will  be 
tnmsferred  from  the  Ijodies  to  the  transverse  processes.  Another  indi- 
cation is  to  overcome  the  muscnilar  s[vasni  of  the  autcrioT  tln*nicic  uuis- 
cles,  which  act  ehicHy  upon  the  shoulders.  The  autlnu'ities  differ  in  their 
views  B3  to  the  vertebiii  iu  the  dorsal  region  alwive  which  the  head  sup- 
pi>rt  is  neceiisary.  iSi»me  believe  that  the  head  should  be  supp4irted  wlien 
the  dii^eiise  is  as  hjw  as  the  eleventh  or  twelfth  dctrsid,  while  tithers  again 

Intaiu  tliat  disease  below  the  sixtli  uv  seventh  does  not  recpiire  any 
ich  support.  My  own  views  coincide  witli  those  who  hold  the  latter 
opiDioru 

The  period  of  this  fixation  and  protection  must  not  be  lost  sight  of. 
One  should  remember  that  tlie  disease  itself  extendi  over  a  |x*riod  of 
from  three  to  five  years,  and  that  to  ensure  the  best  results  treatUK-nl 
should  l>e  continued  not  oidy  dm-ing  this  jH'riod,  bnt  a  sujjph'ineutarv 
fiup|K»rting  treatment  should  eHntiiiue  iu  cases  where  the  drusal  aud 
dor80*lumbar  regions  are  involved,  iu  order  to  prevent  what  are  known 
as  eompensiUing  deformities.  Ordinarily,  from  two  to  three  years  is  long 
enough  for  continuous  fixation  of  the  column.  By  continuous  tixatiou  is 
ni»t  meant  a  supj>ort  \vhi4*h  eaunttt  be  removed,  and  is  not  removed,  frt>ui 
time  to  time,  for  purposes  of  cleanliness,  but  removal  of  such  apjiaratus 
nmst  be  made  under  certain  precautions — precautions  which  ensure  a 
maintenance  of  the  grKid  pc»siti*jru 

By  g»xKl  hygiene  is  meant  gootl  living,  regularity  in  diet,  and  all 
those  cjonditions  of  climate  which  serve  best  to  check  the  nivages  of 
tuberculosis.  If,  for  instance,  a  patient  can  afford  clianges  of  climate, 
then  the  mechanical  treatment  slundd  l)c  sucli  as  will  enable  him  to  get 
the  l>enefit  of  such  changes. 

By  constitutional  treatment  is  understood  nutrients,  touics  when  the 
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health  is  below  par,  and  all  other  means  for  building  up  a  system  which 
must,  of  necessity,  be  impaired. 

Unfortunately,  all  cases  are  not  diagnosticated  early,  and  treatment  is 
not  begun  before  deformity  and  complications  appear.  The  principles 
of  treatment,  however  are  the  same.  The  deformity  itself  calls  for  the 
same  amount  of  protection  against  increase ;  complications  demand  often 
surgical  interference,  and  at  times  it  is  best  not  to  interfere  surgically. 
The  management  of  a  case,  therefore,  demands  mechanical,  constitutional, 
and  surgical  measures  of  relief. 

After  a  very  close?  study  of  the  diiferent  methods  of  treatment,  I  am 
convinced  that  plaster  of  Paris  offers  to  the  general  practitioner  the  best 
agent  with  whicli  to  construct  support  for  the  spinal  column.  The 
numerous  objtK:^tions  offered  are  really  trifling  when  one  considers  tlie 
immense  advantages.  Good  plaster  of  Paris  can  be  obtained  in  any  part 
of  the  (K)untrv ;  the  smooth  or  cross-barred  crinoline  is  easily  secured. 
I  am  willing  to  admit  the  necessary  skill  in  applying  plaster  is  not  always 
at  hand.  Still,  one  can  learn  how  to  apply  plaster  if  ordinarj'  intelligence 
and  applic;iition  be  employed.  The  process  has  become  \ery  simple.  It 
is  no  hunger  necessar)'  to  completely  suspend  the  patient.  The  dinner- 
pad  is  seldom  employed.  The  details  of  a  jacket  or  corset  made  of  plas- 
ter are  as  follows :  Secure  the  best  dental  i)laster ;  rub  this  well  into  the 
meshes  of  strips  of  crinoline  from  two  to  four  inches  in  width  and  six 
yards  in  length  ;  get,  if  possible,  crinoline  that  is  sized  with  starch  and 
that  is  free  from  glue  :  if  doubt  exists  as  to  the  sizing,  wash  the  strips, 
and  let  them  dry  before  incorporating  the  plaster  within  the  meshes. 
When  the  bandage  is  rolled — and  it  must  not  be  rolled  tightly — >nrap  a 
bit  of  tissue-i>aix?r  around  it  and  place  it  in  a  tin  Ik)x  with  a  good  cover. 
A  bandage  thus  prepared  and  thus  laid  away  will  be  good  for  use  from 
one  to  two  or  three  weeks  later.  It  is  better  to  use  bandages  made  the 
siune  day.  Still,  this  is  of  little  consequence  if  the  above  precautions  are 
taken. 

The  patient  should  be  partially  suspended  or  simply  stretched,  with 
a  skin-fitting  ^^hirt  over  the  body,  and  the  salient  points,  such  as  the  pro- 
jecting spinous  processes,  the  iliac  crest,  the  posterior  superior  spinous 
processes,  the  free  ril)s,  if  they  project,  lightly  jmdded  with  eider-down 
cloth  or  piano  felting.  The  eider-down  cloth  answers  very  well.  With 
one  or  two  assistants  U)  steady  the  patient  and  keep  the  shirt  drawn  taut 
over  the  body  the  plaster  may  be  applic»d  in  the  following  way :  Take 
from  a  ]>ail  of  warm  wnter,  into  which  two  or  three  bandages  have  been 
placed  on  end,  one  i)andage.  Fiegin  at  the  jielvis  and  roll  the  wet  band- 
age around  the  body,  overlapping  halfway  at  every  turn.  Weak  points, 
as  one  goes  up,  naturally  present,  and  thest*  can  be  reinforced  by  revers- 
ing the  bandage;  two  or  three  times.  Make  it  a  point  to  rub  everj'  layer 
well  with  the  hand  before  the  next  layer  is  applied.  In  the  case  of 
young  girls  or  women  nuunniary  j^ads  of  cotton  batting  should  Iw  em- 
ployed next  the  skin.  These  can  be  subsequently  removed.  All  jackets 
should  extend  from  the  trochanters  up  to  the  axillie,  and  should  be  made 
rather  heavy  at  toj>  and  bottom.  Xo  j)Iaster  jacket  need  be  more  tlian 
on(»-eighth  of  an  inch  in  thickness.  .Vt  some  iK>ints  where  special 
strain  comes  it  may  i)e  three-sixteenths  of  an  inch,  but  it  is  a  good  plan 
not  to  exceed  one-eighth.     Xo  sidt  or  alum  should  be  put  into  the  water 
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to  assist  the  hardeiiiii^^  i>n»oess.  An  ordiiiiiry  palm-Ieaf  fan,  when  u.11 
the  }>anclages  have  heen  rolled  nl>oiu  th<:*  h(>dy,  will  aid  niw  in  si'curin^ 
the  uefei5i>firv  linnlfiiin^.  Bel>n*e  th<^  pationt  is  reiHovx'd  inmi  tlie  swing 
the  top  and  l><»rtuni  «*f  the  jurket  nuiy  he  trimmed,  and  the  whole  process 
c5ompleted  while  the  back  is  extendtnL  Where  ii  head-spring  i.s  neces- 
eary,  the  fminework  can  be  ineorj>orateil  in  the  plui^tcr*  Where  a  eor^^t 
h  advis:ible  the  jacket  can  be  cut  down  through  the  centre  in  front 
before  it  i*^  thurfiughly  dry.  The  jacket  and  nnder-vesfr  are  rein<»ved 
together,  the  t<i]>  ami  Ijuttom  trinimetl  out  tti  corrcsjunid  to  tlie  axil  he 
and  tile  thighs,  and  the  edge^?  in  front  approximated,  while  a  roller  banil- 
age  serves  to  hold  them  in  ap|>rii?ition.  The  Imking  proeet^s  oeeupiea 
alx>ut  twentj^-fonr  hours.  This  [^  done  over  a  kitchen  range  on  the  per- 
forated sheet  imn  used  tbr  ilrying 

plate.*i.  Later  still,  the  sliirt  can  be  Fio,  292. 

turneil  np  over  the  jacket,  stitched 
at  the  tfip  and  at  tlie  ctlges  hi 
fronts  A  bin<Hng  of  chann>is,  ki<l, 
or  rubber  planter  can  be  ai)i>!ie<l 
ulong  the  trcint  edges  hefijre  the 
leather  strips  are  attaeheil.  These 
h'ather  slips  e#»ntain  shne-hunks, 
anfl  ordinarily  are  secured  by 
meiins  of  heavy  thread  (Fig*  292). 
Where  the  eervit»al  regit >n  uv  ecr- 
vicoHiorsid  as  low  as  the  seventh 
or  eighth  dorsal  regicm  is  in- 
volved, a  ehin-rest  of  some  kind, 
or  a  head-spring,  commonly  known 
as  the  jury-mast,  Is  employed,  and 
the  framework  tor  this  is  inserted 
betw*een  the  layers  of  the  band- 
age. In  other  woitls,  the  frame- 
work is  fittett  after  a  few  turns 
have  bc^n  ma*le,  and  tlie  remain- 
ing turns  are  curried  over  this,  Piiuter coreet. 
HI  that   a  go<xl   support    i^   thus 

ubtaineik  The  ei>m|»lcted  jacket  ami  head-spring  is  shown  in  Fig. 
293. 

I  have  not  included  the  clirections  for  the  manufacture  of  the  w^ood 
e«>r8et,  the  woven  wire,  tlie  raw  hide,  the  lejither,  nr  the  manila  paper  and 
glue.  All  corsets  of  this  class  aui  best  be  made  by  the  instrument* 
makt'r  over  a  eiist  which  has  been  supplied  by  the  physician  or  surgeon. 
All  ^ueh  stippjrts  may  be  classed  with  tlic  stin^'l  spinal  braces,  because 
of  the  extra  labor  itHjuired  in  their  construction.  The  steel  bniee  which 
ifl  the  most  genemlly  emplc»yed  in  this  country  is  t!ie  Taylur  spinal 
asB^istant,  an  illustmtiou  nf  wiiich  is  presented  in  Fig.  2!>4.  The 
Taylor  brace  lias  bet^n  m*Mhfie{l  a  good  (h-al,  mid  it  is  really  a  very  ser- 
viceable snp[>ort,  because  nuKlitications  can  be  made.  For  instance : 
Hnipiihtr  pads  may  Ix*  attached,  and  in  this  way  the  seapuUe  held  in  good 
liositioti.  As  counter-pressure,  however,  for  scapnlar  pads  the  acromial 
cups  ant  liest  employed,  and  Dr.  Whitman  has  made  a  very  usefid  cum- 
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bination  of  ^liese  two  attaeliments  to  this  apparatus,  as  shown  in  Figs, 
295  and  2JKj>  Ciiricmsly  fiicnigb,  tliese  nennnial  eups  won?  used  by 
Baoning  uiaiiy  vfiirs  ajjjo,  as  shown  in  Fig.  2117.  AVhile  iudiilging  in 
histiKrirnl  lore,  an  old  bmce  was  usi'd  in  1744,  an  illu^tniti<jn  id'  which  is 
tlirnishfd  in  Fig,  21)1*.  Niiok*s  sj)inal  braw  witli  licad-spriiig^  as  shown  i 
in  Fig.  298,  is  certainly  an  improvement,  so  far  as  appt'anniees  go,  on  ^| 
the  woven- wire  spiual  hmee  with  jury-niast.      Next,  |KThaps,  in    fre-  ^^ 

?[uency,  is  the  Knight  spinal  hniee.     Tlie  surgical  instnuuent-makers 
iiruisli   the  directious  for  measurement,  but   with  all  the  instructions 


Fia.  sua. 


Fia.  294. 


Plaster  J«tt;kct  with  hind  upritiK' 


Taylor  sptnal  ossbtant. 


given  it  is  exceedingly  difticult,  for  one  who  is  reasonably  familiar  ^^itr 
the  appanitus,  to  get  a  satisfiictory  ajjplianee  fiir  his  patient.  Hit'  steel 
bars  and  encircling  Vmnds  should  be  fitted  liefore  any  upholstering  is  i 
done.  Tlic  measurenient  sliould  depend  altogether  upon  the  length  of 
the  liars  the  individual  surgt^jn  reipiiiTs  for  his  case.  No  hard-and-fast; 
niles  can  he  liiid  down  for  measurements  tor  apparatus*  If  the  surgcnm 
has  n  clear  idea  of  just  what  he  wants  to  mrt4  tlie  indications,  he  can, 
Vfc^th  a  tape-measure,  measure  for  the  uprights  and  the  ci*oss-pieees,  can 
mark  otf  just  where  he  wants  any  padding,  where  rivets  should  come, 
M^here  shmdder-strapSj  head-sni>ports,  etc.  etc.,  and  can  make  a  rudti 


drawing  indinitintr  tJiu  pcyiiit.'s  nu  the  tuitliues  where  jnul-^  eross-biirs^ 
straps,  etc,  sliniiltl  ciirnt*. 

The  trenttnciit  <»f  abscesj^^  dcjieruls  largely  ujmih  tlie  ettirk-ney  of  the 
|»roteetimi  given  Ui  the  spine  by  appamtut*.  If  the  spine  vvhieli  I  have 
ehosen  to  ejiU  a  bnjken  baek  in  well  splinted,  the  abfmvsvS  will  either  be 
iusi^nifieunt  or  eiLsily  manaj^etL  In  my  uwn  handj^  tlie  aspirat^ir  ha>i 
pritve<l  of  greater  value  than  incision*  Si  hmg  as  tht*  al>s<*ess  its(4f  is 
not  in  the  way  of  the  requisite  sni>[»ni't  it  may  be  left  almje.  Nearly  all 
can  be  easily  aspirated.  My  own  plan  is  tu  get  i\w  .skin  nverlyin^  thor- 
DUghly  aseptic,  have  mv  needles  stLTilized,  eri^wd  the  purts  closely  down 
over  the  tnnior,  and  tlinist  tlie  needh*  into  tlie  sic ;  evacuate  until  the 
needle  is  fiUt'd  with  jdngs  of  cellular  tissue,  remove  the  tulnng,  thrust  a 


Fig.  2lt(). 


hhint  wire  nxl  through  the  needle  to  remove  the  tissue,  reapply  the  tub- 
ing to  the  proximal  end  of  the  neeille,  and  withdraw  mure  jnis.  After 
the  sac  has  Uvvn  pretty  well  emptied  suddenly  withdraw  nufdle,  paint 
the  oi»ening  with  eollodifm,  strap  the  paiis  wtU  over  an  area  of  twtj  or 
fhrtx'  indie?*,  and  enjoin  rest  in  buil  f(jr  i'rum  six  to  twelve  htMirs.  In 
mlidt  |iatient.s  I  L*mploy  an  ie*e-bag  over  the  jmrt  as|>inited  for  several 
hours.  My  own  experience  in  injecting  agents  of  various  kinds  lias  letl 
me  to  abandon  sueh  treatment  and  res^iH  to  aspiration  tdone.  If  re- 
filling take--*  place  rapidly,  and  if  ihc  abscess  fc»r  any  rcascin  becomes 
"Mint,"  then  an  inei.nion  is  made.  The  length  oi'the  incision  will  depend 
aomewhat  upon  the  Ux^iility  of  the  abseeas.  Wherever  it  is  poaeible  a 
long  incision  should  1m^  made,  the  sae-walls  sh(ail<l  W  curetted  and 
thoroughly  tlusheil  until  the  ilitid  is  clear,  and  then  the  t»]jening  stitchetl 
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together  with  a  small  point  for  temporary  drainage.  Orthopsedic  sur- 
geons who  have  become  adepts  in  adjusting  steel  braces  find  very  little 
occasion  for  interference  with  these  pus-collections.  A  number  disa[)- 
pear  by  resoq)tion.  A  certain  number  open  spontaneously^  and  either 
close  within  a  short  time  or  continue  to  discharge  through  a  sinus.  I 
must  enter  a  protest  against  the 

free  incision  of  an  absc^ess  in  adult  Fig.  298. 

cases  of  Pott^s  disease.  My  own 
experience,  supi>leniented  by  a 
pretty  large  observation,  leads 
me  to  believe  that  it  is  next  to 
impossible  to  avoid  sepsis  sooner 
or  later,  even  by  the  most  skil- 
ful operators. 

The   deformities   of  the   hip 

Fio.  297. 


The  BanniiiK  brace. 


Nuck's  spinal  brace. 


and  thigh  which  result  from  muscular  contraction  or  contracture  usually 
right  themselves  after  the?  case  comes  under  g(H>d  protective  treatment. 
There  an*  very  few  cases  of  psoas  contraction  tliat,  in  my  judgment, 
recjuire  any  sj)eeial  treatment,  yet  where  these  contractions  |>ersist  ami 
contracture  has  become  fully  established  the  deformity  may  be  corrected 
either  by  tniction  with  weight  and  jnilley  or  by  subcutaneous  or  opt^n 
incisi(m.  A  treatment  that  has  attained  an  ephemeral  degree  of  i)opu- 
larity  is  the  direct  incision  upon  the  bone  and  removal  of  the  tulKT- 
culons  foci.  While  this  may  be  a  step  in  the  right  direction,  the  mor- 
tality which  is  already  to  the  credit  of  this  oiH»rati(m  is  rather  against 
its  continuance.  At  least,  it  is  against  my  own  suggestion  in  an  article 
of  this  kind. 

To  recapitulate,  then,  the  treatment  should  be — 

(1)  Protective,  the  protection  absolute' and  extending  through  a  period 
of  from  twelve  to  eighteen  months. 

(2)  At  the  expiration  of  the  eighteen  months,  if  no  exacerbation  has 


LATERAL  COEVATURE  OF  THE  SPINE, 

occurred  within  the  jiast  six  nioiitlis,  a  eorset-jaeket  niay  be  substituted 
fi>r  tlie  solid  jacket,  ami  the  |>rf»terli(ni  need  not  l)e  sn  cuitipk^te. 

(3)  AfW  a  jJtTitH]  of  two  nr  thivc  ytars' treatment  eertain  pivf^au*L 
tions  may  be  omitted,  8uch  as  having  the  patient  sleeji  in  the  supiiort  atj 

¥Hi.  299. 


night,  or  having  him  either  sospeinled  or  lying  prone  vvlien  the  ap])anitus 
is  removed 

(4)  The  i*up]K»rt  tn  l)e  in^ed  by  the  averap>  praetitinner,  whether  he  Ite 
nietlieal  or  snr^iral,  is  the  phi-^ter-of-I^iris  jiiekut  or  (*orseL 

(o)  The  eoniplications  are  U>  he  treattsl  expeetarjtly,  as  a  rule— the 
conijireAsion-iuyelitis  hy  rest  and  by  the  avoidam^e  of  uleetrieity  of  any 
kincf.  Internal  medieation  may  he  employed,  my  own  |jreferenee  beint^ 
potassium  imlide  in  lar^e  doses.  The  Faqnelin  eautery  is  frr(|iiL'ntly 
iLsefnl,  but  simply  as  an  adjujirt. 

(G)  Abseesses  should  he  let  alone,  unless  they  interfere  with  tlieap]*!!- 
cation  of  ap^iaratus  or  liec*iiiue  painful  or  distressin^r,  and  interfere  by 
their  size  with  the  funetlou  of  important  or*^\us  or  other  preeantions. 

(7)  Aspiration  is  preferable  to  ineisiou  :  iueision  should  be  employe<l 
when  aspiration  fails, 

(8)  Deformities  resulting  from  mustndar  etuitraetiotis  rerpure  no 
flpecial  tnmtment  urdess  they  liei^oTue  fixed   liy  ecuitraetur<\ 

(0)  (]ro«>d  hy^ienie  surroundings,  nutrients  in  abnndauee,  good  elimatie 
influenees  whenever  possilde. 

Lateral  Curvatube  of  the  Spine. 

The  synonyms  for  latenil  eurvature  of  the  spine  are  Kotary  lateral 
eurvature,  S*'olifisis,  and  Spinal  eurvature.     It  is  not  eustomarj-  to  intrn- 
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iluc5e  Pott's  disease  and  lateral  curvature  in  tiuch  close  connectJoij»  but 

iHio  can  ^ivo  a  !>PttfT  idea  of  tlu*  defornHtics  that  belong  to  thefie  two 
orthopfcdic*   siil ejects  hy  introduriiiir   thtni  in   ihis  order. 

Definition. — LattTiiI  eiirv  nfiire  of  tlie  spine  is  not  a  disease  of  the  ver- 
tebra*, but  is,  more  i>roperly  s|)eakin|^r,  a  laek  of  synimetrv  nf  the  two 
sideis  of  the  botly  bRing-ht  abont  Ijv  a  rt»tation  of  the  vertebne  on  the 
vertieal  axis,  tliis  rotation  of  itself  iinhiriii^  a  lateral  deviation  of  the 
eoluinii.  80  tliat  the  term  '*  lateral/'  ns  iipjjlitd  to  the  eurvatiire,  isaeor- 
reet  one,  and  is  siiifieiently  sigriitieant  fo  tiialjle  one  to  distinguish  the 
curve  from  tlii"  angular  (lefnrinity  of  Putt's  disease  ;  whirh  deformity, 
when  if  rarely  assumes  the  shape  of  a  curve,  is  an  antero-posterior  curve. 

Etiology. — Thej'c  is  renliy  no  deformity  of  the  hunnin  body  Mdiich 
presents  mon*  difficult  problems  ettologieally  than  does  scolit^sis,  TIjc 
various  theories  may  In:'  enumerated  iu  the  foH owing  order :  (  ongenital 
asymuM'try  of  the  iu-tit*ular  faetts  af  the  latend  uinsses  ;  rhaehilie  changes 
in  these  faeets^  inducing  the  asynunetry  ;  faidty  positit^ns  hmg  maiutaine<l 
during  the  early  jH'riod  uf  life;  muscular  asymmetry  dependent  ufM)n 
gome  obscure  disturbances  of  the  nerve-i-entres  ;  faulty  attitudes  atsc*hoob 
either  in  standing  or  sitting.  In  tracing  the  causes  in  individual  case^  I 
have  Ijccn  impressi^d  with  the  frc<pJeu<"y  with   which  hiteral  curvature 

Fn;.  300. 


rroui  inyusItU  os^ 


develops  in  verj^  early  life,  and  it  lias  occm-red  to  me  that  the  greater 
nnnibcr  might  be  traced  to  rhachitic  changes,  sueli  changes  l)niuglit  about 
Ijv  careh^'isness  in  supporting  the  child  while  the  bones  were  yet  soft,  and 
the  failure  on  the  part  of  the  mother  or  nurse  to  maintain  correct  atti- 
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tiidea  Tlit^  Hnu'lutir  tlicury  i?*  not  n  ^ihkI  working  tlioorvt  lnH-mist* 
|Kirf*nt?*  tlieiiiN^'lve-^  are  itut  awaiv  of  tlu*  presence  nf  rirkots,  tin*  t*liiltln'n 
ai*e  usually  tivated  fur  ilisturlmiicos  i>f  (li^isti(*n  and  vari^nis  ininur  ill-, 
while  till*  j^hysiciaii  hiiii-flf  dislikes  xn  a]i}»ly  the  terni  ^'  rirkets''  to  eiises 
occurring  in  ehihlren  in  ihv  hetter  walks  of  Hie.  The  pn rents,  therefore, 
lieeome  awan*  laily  after  the  ileforniity  has  rleveloixHl  thut  tin*  ehikl  !ias 
pai^i^I  through  the  rhaehitie  sta<re. 

While  |)reilisposin^  eauses  i\rv  scj  nneertain,  it  lieh<K>vt's  us  to  look  for 
exciting  amines.    Among  tlicsic  may  be  mentioned  faulty  attitutle.s  at  sehool 


Fio.  301. 


Fio.  302. 


A  oommoii  type  of  InU^nl  mrvMun?. 


LukTiil  rurvatwr*'  from  poliomyelJtli» 


lung  eonrintKil,  faulty  |x»sitionsin  standing,  whether  at  home  or  in  scdu(ol. 
Erroi^  ill  refnietion  may  leatt  to  latt^ral  eurvutnre,  heeanst*  tlie  I'hild  nnrst 
iitHHl.s  lx*nd  fonvanl  in  order  to  read  or  stutly  witli  anv  degree  fif  roni- 
fbrt.  The  rK?enrrenee  *»f  lateral  eurvaturu  u[»on  the  n'glit  side  so  frr- 
iiuently  is  due  Im-gely,  it  seems  to  me,  to  tUv  inerease^l  use  of  the  right  fl 
side  brnu^'ht  about  bV  viK'ations  in  jreneraL  " 

A  very  nin^  mim*  of  lateral  eurvatuix»  of  the  spiiu*  is  my<»sitis  ossiti- 
,     Fii^.  'MM\  is  a  eas<'  that  was  f(»r  many  years  under  my  (*l>s(  rvntion, 
I  had  an  opjH>i*tunity  of  oliscrving  tlie  east^  through  its  ditlfi'rent 
Vol..  n.-n* 
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stages.  Poliomyolitis  is  a  not  infretjuent  eaiiM'  of  lateral  ciir\*atiirc%  It 
orciii's  not  so  niiu'li  i'rmn  [mralysis  uf  tbo  iims^h's  of  the  ImkIv  as  from 
panilyj^iy  of  tli*:'  niusr-les  of  tlu'  *^\t^f'nuties.  For  iiistaiin/  :  a  fli_^ki>id  |«ir- 
alysi.s  will  give  rise  U*  a  eiirvatiire  on  the  <»|»]Misite  side.  Crunil  asym- 
metry of  any  kinti  will  often  protlim-  a  lumbar  eurve*  while  the  extn^me 
I0S.S  of  jMiwer  that  is  ass*ietated  with  n  dan^^k^-k*^  tifteri  resnlts  in  a  niod- 
emte  grade  of  s|anal  eurvatnre,  IndeiHi,  tke  ease  whieli  is  repi^^sented 
in  Fig.  'My2  is  of  tliis  tyjje.  A  ad,  last  lait  nc»i  least,  enirfil  asyrnmetr}* 
is  the  most  fri^tjiu^at  emisc  of  lumbar  rurve. 

Pathologry. — The  jMitlnilogy  is  wAl  iiiHlerstood.  It  is  a  laek  nf  sym- 
metry between  tlie  two  sides  of  the  vertebne,  a  rotati<ai  of  the  veitebne 
upon  the  vertk'al  axis,  a  wedp>sha|>ed  eonditirtn  of  the  vrrtebra\  a  bend- 
ing of  the  ril»s  near  the  spinal  artirukitions,  bt\'^ides  nuuRrous  i/hangrs  in 
the  tlionieic  walls  and  eavity.  The  invc»lv<'nieiit  of  the  spinal  eord  or 
the  meninges  is  exeeedingly  rare,  yet  then*  are  c*n  reeord  rases  si  lowing 
disturbances  f»f  nuiseular  nutriliou,  various  forms  of  neuralgia,  imd  even 
pamparesis,  clearly  ik*iieialeiit  upon  tlie  pressni'e  on  the  eord,  and  esjH** 
eially  on  the  nerves  at  tlie  furamina  ot  exit.  A  true  ostitis  is  rarely 
present,  aT*d  when  it  is  [>res+'nt  it  is  ninhned  to  (he  tnlges  oi"  the  ver- 
tebra^ or  the  lateral  masses,  and  is  s^'eondary  to,  or  dependent  upon,  ihe 
pressure  of  these  parts  one  upon  the  other  by  reanin  of  ihe  dt>ti>rtiou 
anil  the  shortening  of  nniscular  tis-^ue.  The  text-books  an*  so  re- 
plete with  illustrations  of  the  S4:H)liotie  spine  tliat  I  liave  refrained  from 
presenting  the  customary  figures. 

Clinical  History.— The  eiiangt^  that  lead  uij  to  a  well-marke<1  nitar}* 
t'urvature  of  the  spine  are  so  insignitiennt  and  so  wry  slight  that  one 
seklom  encounters  a  ease'  in  what  is  kuown  ns  the  very  early  stage.  The 
attention  is  genentlly  first  eallfHl  to  the  deformity  by  the  dressmaker  or 
by  the  motlier  her"self  when  she  is  fitting  giirments,  anil  attention  is  dien 
called  either  to  what  is  known  as  the  *' angel-wing  "  or  to  tlie  high  hip. 
By  ** angel-wing"  is  understood  tlie  unchie  ]n'ominenee  of  one  st^npula. 
The  lower  angle  is  on  a  plane  inueti  posterior  to  the  lower  angle  of  the 
other  scajada.  The  Ixxly  (*f  the  si-a^ada  is  raised  from  tlie  ehest-walln 
apparently,  ^^  tliat  the  vertical  [jlaneofthc  bmly  itself  is  jiusterior  to  the 
vertical  plane  of  the  body  fd*  the  other  scapnla.  By  the  high  hip  is  unth-r- 
stood  the  priinnnenee  nf  one  iliae  erest  over  that  of  the  otlier.  Tliis  ift 
due  to  (tbli^jnity  of  the  jH'lvis,  and  associated  with  the  high  hip  is  a  deep 
ilio-c<jshd  spncc*  The  jn'ominent  s<*apula  is  associated  with  the  earliest 
stages  <d*a  lateral  eiu^vatnre.  It  is  true  that  to  detect  tla/  |a'ianincnee  of 
this  bone  an  i^bservuiit  eye  is  often  called  into  mpiisitioa  ;  Init  n>tati(>n 
of  the  vertebne  cannot  take  place  without  a  projiH^-tion  of  the  ribs 
on  the  Cijuvex  sitle  and  a  depn-ssion  of  the  ribn  on  the  t^oneave 
side,  Tliis  projection  will,  of  ne<'essily  eans(*  change  in  the  ap- 
pearance of  the  scapula.  Long  before  iiny  actual  lateral  deviation 
c)ccni*s  the  rotary  elcineiit  is  jiresetO,  luid  the  lateral  deviation  appt*ars  as 
the  rotation  beeon»es  more  pronoyneed.  Next  in  order  rd"  freipicney  we 
have  a  laek  of  symmetry  between  the  tips  of  the  shonhlers.  One  is*  a 
little  higher  than  the  other.  The  ac»rc>mion  ]iroeess  is  on  a  plane  ante- 
rit^r  to  the  acromion  |)roecss  4if  the  other  side.  Among  other  signs  we 
have  a  hn'k  of  syaunetrv  betwetn  the  ilio-costal  sjKic^es — the  one  is  nither 
ilcep,  the  other  lc»n^  ;  the  actual  deviation,  with  a  ceanpensiitory  devia- 


LATERAL  CURVATURE  OF  THE  SPINE. 


tion  on  the  oppoi^ite  side,  the  eiin^e  resonibliiig  a  k-tter  S  ;  the  recession 
of  the  chei^t-walls  on  the  LMim-ave  side,  with  a  tihiiaj^r  *»r  t!ie  lower  auj^le 
of  the  seapuUi  toward  the  vertieal  line;  an  iinetjiial  iimminary  develop- 
ment; a  narrowing  of  the  ehe^t-walls  anteriorly  ;  and  otlen  an  ol>liquity 
of  the  pelvis.  The  pijL^eijn-lireast  or  *'  bird's-nest  '*  <Ief(innity  is  frH|iiently 
associated  with  lateral  eurvature,  and  their  ]>reseiiee  nither  tMinfirms  tlie 
rhaehitic  origin  of  the  distortion.  As  the  deformity  inereases  from  iiioiith 
tu  month,  or  sometimes  from  year  to  year,  the  patient  is  shortened  in 
stature ;  the  angel-wing  becomes  more  prominent ;  the  ribs  on  that  side, 
in  fkct,  fonn  an  enormous  bosse  known  as  hnnehhack  ;  the  axilla  on  the 
concave  side  apj>roaehes  quite  closely  the  iliac  crest  ;  the  free  riljs  are 
unduly  pr^»minent  ;  and  the  p;dient  lias  a  very  awkward  gait.  In  Fig. 
301  we  liave  a  latenil  enrvariire,  with  the  spinous  [irneesse-s  dotted  in 
order  to  bring  cujt  in  nKHt^  pnuninent  relief  t!ic  a<"tual  lateral  deviation 
and  the  letter  S  curve.  In  i>rder  to  represent  an  extreme  degree  of 
lateral  curvature  I  have  introduced  Fig*  *i()2.  This  mrnrred  in  a  child 
with  poliomyelitis^  and  the  extreuH^  tlistortion  here  noteii  is  largely  de- 
pen<!ent  U])on  the  paralysis  whit'h  tlevcloped  in  early  life, 

Diagrnosis, — In  the  defonnity  now  utnlcr  consideration  early  diagno- 
sis is  cpiite  as  imjM>rtant  as  in  aoy  tieformity  witiiin  the  range  of  ortfio- 
pj^lic  surgery.  Lateral  curvature  whicli  is  well  advanced  does  not 
nM|uire  any  special  skill  in  diagnosis,  and  it  is  only  necessary  to  nc^te 
tlie  characteristics  of  a  lateral  curvature  to  tlitlereutiate  this  fnmi  the 
ileformity  i»f  Pott's  disease,  or  fnun  round  shoiddcrs,  or  rimehitic  kyjiho- 
sis,  or  irritalile  spine.  An  early  diagnosis  [UVsujjjioscs  a  knowledge  of 
the  normal  positions  of  the  scapuhe,  the  syrntuetry  of  the  chest-walls, 
the  symmetry  of  the  iliac  crests,  and  the  normal  anatomy  of  the  spinal 
coUimn  itj^lf. 

A  routine  examination  is  the  first  step  in  diagnosis,  and  the  | mints 
for  observation  arc  tlie  fulh»wing:  The  rclatiiuisliip  of  the  scaiiuhe  tme 
to  the  other  ;  observe  whctlier  they  arc  symmetrii-al  ;  observe  the  ilio- 
cDstiil  sjmees  ;  note  whctlier  one  is  doeirer  tlmn  the  otfier  (*r  fuie  hmger 
than  the  other;  note  the  ]:Kisiti(m  of  the  tips  of  the  shoulders,  the 
acromion  procrsses ;  then  have  the  patient  bend  forwanl  at  the  hi|)s, 
kntvs  j>erfcctly  stmight,  anil  note  whether  the  chest-walls  on  one  side 
are  mmv  pronHiient  tfmn  those  on  the  <>tlu*r  ;  note  the  prominence  or 
rf*eessi«»u  of  the  transverse  processes;  dr»t  the  spimtus  jU'dtvssrs,  lUttl 
let  a  plujub-Iine  fall  from  the  vertcl>ri  [uvjiniuens,  and  ihiiw  a  line 
with  a  dermat4»gmph  or  jien  along  the  line — the  slightest  deviatitm  c^an, 
in  ffaiH  way,  be  dctectetl ;  learn  the  habitual  aititiuh*  of  the  patient.  In 
making  a  ditferential  diagnosis  one  nnist  distinguish  between  a  slight 
rotiir\'  curvature  and  an  irritable  spine.  In  irritable  spine  we  have 
intercostal  neuralgia,  tend(»ruess  along  the  spiunus  processes,  and  csjk^- 
cially  on  either  siile  f»f  tiu^  ^)»iuims  i»roresscs.  This  condition  is  so 
clo«*eIy  allicHJ  to  hysterical  spine  that  tenderness  an  ]iressure  nmy  he 
fouml  at  various  Ininy  jLHunts,  From  round  shoulders  the  diagnosis  can 
Ik*  made  by  the  tests  above  giv(»n. 

Treatment. — No  hanl-and-fast  rules  can  lie  fn'mulatCHl  for  the  treat- 
ment o(*  latt»ral  rurvature.  The  iticjd  treatment  is  prt>iK-rly  su]Mn"visf^ 
miiliral  gyinnasri(*s.  The  us*:'  of  apjwinUus  is  occasiruially  called  for, 
an  nur-< I f-d( Mil  tif '  with  the  tonic  etiect^  of  a  bracing  atraosphere,  regukir 
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hours  far  eating  iiiirl  sltr[>iiiir ;  in  oilier  wunls,  a  ^mmI  hygiene  enters 
hirpri'lv  into  the  thenipciiti"*  fVtniiularv  tnr  hitenil  eurvature.  It  ii*  diffi- 
cult to  determine  always  jitst  liuw  imieh  exeix-ifH^  a  chiUl  ghall  take  or 
how  the  exercise  shall  he  taken.  Sultiee  it  to  sjiy  tJiat  any  exercises 
which  are  pi-eseriljed  onglit  to  be  not  only  taught,  but  in.sij^tetl  upon. 

For  etHivcnicnee  curvature  may  be  divided  into  three  ehisses  :  (1) 
tlu'  inc^ipient  riu've^  which  jx'esents  very  few  changes  and  a  scarcely 
a|>])reeialile  itefoniiity  ;  (2)  the  weli-iuarktKi  curve,  associate^-!  with  the 
rotation  of  the  vertchrte,  jrrouH^nent  si'apuhi,  pmniinenl  rilis,  anti  unsyni- 
nietrical  ilio-costal  s]>aees ;  (ll)  the  cxa^gcratcil  curvature,  witli  jrreat 
deforuiity,  an  unyit4flinf^  .spinal  colunm — what  is  known  as  a  ri^id  col- 
nujn — asscjciated  usually  wit!i  a  low  grade  of  mnseular  development  and 
distortiou  ui*  the  thonxcic  walls  and  vcrteline. 

In  the  first  class  tlu*  rule  is  not  to  apply  any  fi>rm  <*f  apparatus* 
Even  ^h^l^ldcr-braccs  should  be  <lis<'ou raged.  Light  gymnastic  cxcr- 
eiflcy,  eniph)yed  Byninu'trit^iilly,  are  amply  sufficient.  The  muscles  can 
l)c  very  well  develiipcfl  in  any  gymnasium,  provith'd  the  patient  att4?nd 
the  gymnasium  with  any  sjiccilir  purjvusc  in  view.  It  is  ipiite  essinitial 
that  tlie  paticut  should  devote  mure  time  to  nthlctic  pursuits  of  all  kinds 
than  is  usually  prc^^^ih(M^,  and  that  the  Incurs  ior  study*  buth  at  sc*hool 
and  at  the  piano,  should  Ik*  slu^rtened.  S>  far  as  my  i>wn  experience 
goes,  the  family  practitioner  has^  when  these  eases  have  Ix^en  re(*oguized, 
been  able  to  afford  relief  by  attention  to  ordinary  hygienic  rules.  It  is 
well  to  submit  tlie  case  to  an  oe(*asionnl  critical  oljH^rvation,  in  order  tluit 
more  henac  measures  lie  employed  should  tlie  deforuiity  belraig  to  the 
actively  pn^gressive  kind. 

In  tiic  siM'oud  chiss  gymnastie  exercises  are  always  desiraldc,  and  are 
to  be  preferred  to  any  form  of  apparatus.  The  exceptions  are — stupidity 
on  the  part  of  the  patient,  iukI  sluggisliness  and  a  failure  on  the  part  of 
the  parents  to  appreciate  the  iruportauec  of  cOose  atteutitm  tn  details  in 
gymnastic  pnu^tice.  To  bring  this  out  in  f>etter  relief:  (liveu  a  child 
who  is  eitlu'r  t(N>  young  in'  U»}  inattentive  to  h^arn  well  a  scries  of  exer- 
cises, it  is  ns4_'less  to  fViUow  tin's  courst^  Iruiger  than  one  or  two  months : 
we  must  sn|>plenu'nt  the  exercises  witli  an  apjrlianee  of  S4ime  kind  ;  and 
for  the  average  pnu^titioncr  there  is  nothing  tpjitc  i^)  good  as  the  jda.ster- 
of- Paris  corsL't,  worn  tlu'  greater  part  of  the  <lay,  taken  off  toward 
evc^uing,  nud  dis|>ens<_'d  with  until  the  fVillowing  mnruing.  Again,  some 
children,  although  c4tl  enough  tt»  appreciate  the  advantiiges  nf  tliis  treat- 
ment, seem  to  lack  ^n\y  matter.  They  are  stupi«l,  dull  ;  tliey  fail  to 
study  at  schmd^ — fail  to  apply  thcm.^elves  at  anything  wlii<'h  reipiires  any 
effort  or  a  reasonable  ammmt  of  intelligence.  The  combination  of  exor- 
cises with  ajjparatus  is  U(>t  generally  regarded  as  the  best  form  of  treat- 
nui'ut,  yvt  there  are  siune  vciy^  gcuxl  ortho|tjtHlic  surgeons  who  not  only 
coinbine  appnratus  with  active  exercises,  Imt  ch'vote  a  goml  deal  of  pi*r- 
*4onal  attentitm  to  fonnble  movements,  day  by  day,  with  the  idea  of 
correcting  t!ic  rotary  elenu^ut.  They  admit,  as  w*e  all  do,  that  appnnitns 
of  itself,  lui  matter  liow  skilfully  constructed  and  how  accurately  ai>pliiHl, 
fails  to  untwist  ;  hut  in  the  skilled  himds  of  the  surgeon  an  impression 
vtm  certaiidy  Ik^  made  upt^n  the  rotiiry  eh'meiit. 

It  is  iliifirult  in  a  we»rk  of  this  kind  to  ilcs<Tilie  the  varicais  exercises. 
My  own  phui  is  to  follow,  as  nearly  as  jxissilile,  the  list  given  by  Mr. 
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Berimrcl  Roth  of  London,  and  to  r^npploini'nt  these  with  furc-fd  movtv 
months,  adding  from  time  to  time  other  e-\ert'is<?s  as  the  ease  seems  to 
demand,     A  goml  working  list  is  tin*  fnUowing  : 

(1)  Rrjtpirntori/.-^Insii^t  u[Km  the  |,>atient  standing  erect.  Then,  with 
It  <hunl>-l»e]l  grasf^ed  in  eaeli  lmnd»  take  a  fidl  inspinitiim  with  the  mouth 
cJosi'd^  anil  hold  the  breath  tL^  Jdtig  as  jHissihh^ ;  tlien  open  tlie  month 
and  gradually  exhale.  Let  this  itispiniiinn  and  expimtiou  he  repeated 
five  or  six  times,  Witli  the  anas  an<l  hantJs 
fully  exteiuk'd  above  the  head,  still  grasping 
the  dumb-bells,  re|>eat  the  proeedure. 

(2)  Head  IMafion. — WitiithtMlinnb-bells 
gnLH[>ed  tightly,  arms  by  tht*  side,  antt  shonl- 
ders  well  liaek^  rotate  the  hw*d  from  side  to 
side  to  the  fidlest  extent,  throwing  into  the 
movement  all  the  nmsculur  foree  that  is  jwis- 
sible*  Do  this  from  fifteen  to  twenty  times. 
Let  the  patient  eonnt  a!t>ud  everj^  one  of 
these  rotations  oC  the  Iieail. 

(3)  LaUnif  FliwioH  of  the  JlrtttL — Simiv 
jMisition  as  in  2,  with  the  h«id  rolle*!  vigor- 
ously fiHim  side  to  j^ide  toward  the  shoulders, 
counting  as  above, 

(4)  Vli'vumihiHlon  of  Artm, — With  fore- 
simiB  extended,  dnmli-bells  well  gntspe<l, 
make  as  romptete  eirennuhietion  as  is  pos- 
giihle  with  the  arms  from  the  sfionlder-*. 
Fmm  ten  t<i  twent\"  times  will  be  siitfieient. 

(5)  pH(flfh<iu\ — This  is  a  mere  ai'bitnirv 
pame  for  tins  exercise,  whieh  is  done  as  fol- 
IcrWH :  The  |>atient  standing  ereet,  shoulders 
well  biek,  fon^irms  extended  on  the  arms, 
extend  both  arms  torwanl  at  a  right  angle 
with  the  IwAy,  |)ahn  upward;  eliueh  the  liells 
lightly,  then  flex  the  forearm  vigor<*nsly  t»n 
arm,  while  the  arm  falls  to  the  side  and  is 
even  foreeil  backwanl^  then  exteinl  ;  Hex  the 
fort*arm  as  before  ;  extend  the  arm  fntm  tin* 
j*ide  with  palm  n[iward ;  bring  the  wlutle 
arm,  with  forearm  fully  extended^  down 
forcibly  agaiitst  the  side.  This  exercise  may 
tic  repeated  from  M^Xi^xx  to  ten  times. 

(6)  Ke\j-nott\ — With  thnnb-brlls  gmspinl 
lightly  extend  the  arm  and  fnrt-arm  of  the 
com'sivc  i^ide  well  alnive  the  head,  mid  the 
ofh<^r  ann  ami  forejirm  extended  Intendly  I'roin  the  side  at  a  right  migle 
wifh  the  body.  Xow  let  the  patient,  with  anns  in  the  position  just 
de^Til^^l,  rotiite  back  and  forth  te>  the  fullest  extent  the  n]irais4^d  arm, 
ccmnring  om*  for  a  complete  revolution.  Repeat  this  ten  times.  (See 
Fig.  :i(»:i.) 

(7)  Fftur  i\fUtiL — With  dumb-bells,  liring  the  arm  forwanl  from  the 
side  of  the  In^dy  to  a  right  antde.  fnrearms  fully  extended,  palms  taeing ; 
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throw  the  arms  well  back,  and  then  strike  the  ends  of  the  dumb-bells 
briskly  against  each  other  back  of  the  hips.  As  they  rebound  strike  the 
second  tinie.     Repeat  this  movement  from  eight  to  ten  times. 

(8)  Anvil  Stroke, — Starting  in  the  same  position  as  above,  bring  the 
arms  back  of  the  b(Kly  with  forearms  fully  extended,  and  by  a  rotary 
movement  of  the  shoulders  strike  the  dumb-bells  together,  first  one  end, 
then  the  other.     This  should  be  done  from  ten  to  twenty  times. 

Additional  exercises  may  be  added  to  those  just  given,  and  resistance 
may  be  offered  in  a  variety  of  ways.  Heavy  dumb-bells  may  be  lifted 
from  the  fl(X)r  and  carried  to  tlie  extreme  point  above  the  head.  Exer- 
cises may  be  given  to  the  lower  limbs  with  the  patient  lying  both  prone 
and  supine  on  a  table.  Indeed,  the  surgeon  can  devise  a  variety  of 
means  which  will  tend  to  correct  the  curvature  and  at  the  same  time 
bring  out  in  full  development  the  muscles  which  seem  to  be  weak.  It 
must  be  remembered  tluit  all  exercises  should  l>e  light  and  infrequent 
at  first,  that  Iieavier  weiglits  should  be  used  as  the  muscles  develop,  and 
that  adequate  periods  of  r(»st  should  be  insisted  upon,  both  while  the 
patient  is  drilling  under  the  eye  of  the  surgeon  and  under  the  eve  of 
the  mother  or  nurse  at  home.  From  a  half  hour  to  an  hour  a  day  is 
little  enough  to  devote  to  these  exercises.  After  they  have  been  well 
learned  they  should  be  continued  ever}'  day  for  from  one  to  two  or 
three  years. 

Self-suspension  in  the  swing  has  not  had  the  reputation  of  effecting 
much  relief.  A  verv  fair  illustration  of  the  improved  position  is  sho^n 
in  FijTs.  :]()4  and  .^Oo. 

My  aim  in  outlining  a  course  of  exercises  has  lx»en  to  present  such 
as  any  surgeon  or  physician  can  employ  in  his  own  office  and  without 
the  aid  of  various  a])pliances  for  forcible  correction.  The  apparatus  of 
Hoffa,  the  bars  of  Lorenz,  and  the  usual  devices  employed  in  a  gj-mna- 
sium  have  not  l)een  presented,  because  they  are  not  only  difficult  to  keep  in 
order,  but  because  the  results  obtained  from  these*  devices  have  not  \yeen 
sufficiently  gratify iug  to  enable  me  to  urge  them  upon  the  consideration 
of  the  readers  of  this  articl(\  The  management  of  a  ca.*<e  of  lateral 
curvature  in  a  well-to-do  family  is  sufficiently  easy,  for  the  reason  that 
the  time  ran  be  ji:iven  for  treatment — the  families  themselves  are  inter- 
ested in  the  improvement  noted;  but  among  the  i)oor  and  the  shiftless 
the  management  of  such  eases  is  exceedingly  difficult.  Among  this  class 
may  be?  noted  workiug-^irls,  whose*  time  is  taken  up  throughout  the 
entire  day,  and  who  are  really  too  nuich  worn  out  to  drill  or  practise 
in  the  evenin<r.  At  the  Hospital  for  the  Ruptured  and  Crippled 
attempts  are  being  ma<le  from  time  to  time  to  treat  the  school-«rIs 
among  the  poorer  classes,  and,  whil(»  nuich  is  l>eing  accomplished,  it 
is  very  difficult  to  carry  out  any  form  of  treatment  to  a  satisfaeton' 
issue. 

In  estimating  the  amount  of  relief  affonhxl,  the  scoliosometer,  em- 
ployed at  long  intervals,  may  be  advised,  but  the  ideal  instrument  is  yet 
to  be  devised  ;  and,  after  all,  one  relies  more  on  his  own  observations 
carefully  made  at  stated  intervals,  and  on  the  reports  that  come  from 
the  mother,  the  teachers,  or  the  dressnuiker.  Such  reports  a»s  the  follow- 
ing are  very  suggestive.  From  the  dressmaker,  for  instance:  "Less 
padding  is  required.     It  is  easier  to  tit  the  dresses."     From  the  mother 
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or  niii^ :  "The  girl  hokliJ  herself  in   much  better  position.     It  is  no 
lon^rer  neeesstirv  to  insist  upon  [jer  lioldin^r  herself  stniit^ht/'  ete.  etc. 

In  the  treatment  of  the  tliini  elass  the  plaster-of-Paris  jaeket  uud  the 
various  furm.s  of  nteel  braces  are  really  iieeessary  to  prevent  a  further 
iiiereai*e  in  the  detormity.  llhistrattons  of  tlie  various  liniees  are  omitted, 
for  the  reasi>n  that  no  one  is  nniver?^iilly  reeoininended^  and  the  (.■laims 
for  any  one  in  jmrtieular  are  that  it 

simply  prevents  im-rease  in  detorni-  Fio.  305. 

ity .    The  atlvm^ites  of  niechaniral  \  le- 
vices  usually  supplement  with  gym- 
nastic  exereist^   and    forced   move-  f  ' '  t 
menta     In  mv  own   hand^  the  solid 


Vui.  3(H. 


> 
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pIai*ter-of-Paris  jaeket  aiipliLnl  at  intervals  of  from  two  to  throe  months, 
and  applied  with  the  paiient  seIf-suspeo<leil  to  the  utmost  limit  and 
under  a  irreat  amount  of  lutend  jirej^sure,  has  yieldeil  the  htnft  results. 
In  a  number  of  iu-Htanees  I  have  l>eeii  enabled  to  eonvert  au  old  rigid 
curve  into  a  flexible  curve,  and  ha\'e  beeji  enabled,  after  from  six  to 
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eight  nioiitlis  of  tliis  kiiul  of  trentinent,  to  employ  the  medical  gym- 
nastics as  ahnvt'  descrilird, 

Olub-poot. 

Varieties, — By  "Cliilt-fixjt "  is  meant  a  deftjnnity  of  the  fiiot,  eitlier 
moijenital  nr  aetjiiirod,  involving  exten^inn,  flrxioa,  in  version,  eversion, 
or  rotation.  Extension  tmd  inver>*ion  are  usually  assix^iattMl,  and  le*^  fi'e- 
queiilly  still  <*xtreine  Hexitm.  The  synfuiynis  are  Tali{>es  and  Reel-fixjt. 
The(iennau  name  is  Kkinipfnss;  the  Latin,  IVs  <.n»ntortus  ;  the  French, 
Pie*!  hut.  The  term  Idfipts  is  generic,  and  tlie  various  nioditi  eat  ions  are 
talipes  varu>,  valgus,  etpiinus,  antl  taleaneu^. 

Varus  may  he  deserihed  as  un  elevation  of  the  inner  bonier  of  the 
foot,  witli  the  sole  turned  inward,  while  the  iinterior  portion  is  addueted. 
The  patient  stands  em  the  outer  fjonler  and  uj)per  aspeet  of  the  foot, 
A'algus  is  directly  the  i>|j|Misite  ti»  this,  and  is  an  exaggenUed  f<»rm  of 
Hat-iin)t,  Etjuiuns  is  an  clevatitui  of  the  heel^  s<i  tliat  tin*  weight  iiS 
home  <jn  the  toes  and  liall  of  the  foot.  Caleaneus  is  jnst  the  reverse: 
the  front  r»f  the  foot  froju  the  arc4i  to  the  toes  is  raisi^d  from  the  flt.>or, 
the  tendt*  Aehillis  is  much  elongattHl,  and  the  weight  is  home  altogether 
upon  the  hee!.  For  |>urposes  of  memory  :  Varus  is  an  in-turning  of  the 
foot,  valgus  an  out-turning;  etjuinus  is  a  raising  of  the  heel,  ealeaneiis 

Fig.  306. 


a  dcprej^i^ion.  Talipes  e((uinns  is  shown  in  Fig.  306.  This  is  an  ex- 
tnnue  ease,  antl  must  not  he  regarded  as  a  very  common  ime.  Hfith 
varus  and  valgus  an-  sliown  in  Fig,  tM^l,  Talipes  calcaneus  is  illus- 
trated in  Fig.  fJOH,  The  different  varieties  thus  given  are  hv  no  means 
Cfiniinon.  It  is  seldom  that  one  finds  a  typical  form  of  ecjuiiius,  varus, 
valgus,  (*r  ealeaneus.  Yet  a  ty|>ieal  wjuinus  is  not  so  nire.  A  form  of 
rongeuital  elnl>-foeit  that  is  execeditigly  common  is  efjnino- varus,  and, 
as  will  f)e  easily  recognized  from  tlie  name,  it  is  a  eomhination  id*  equinus 
and  vai*ns,  the  e([uinus  pndouiinatiug.  We  occasionally  em|>h>y  the  term 
var€>-equinus.  This  is  when  the  varus  predt»niinates.  Equi no* valgus  is 
a  deformity  not  i!dn\|Uently  met  witli,  and  is  nirely  if  ever  eongenitnl. 
Calcaneus  is  nearly  always  aeqnired»  and  depends^  as  a  rule,  njx»n  pcdio- 


ViLnw  and  viLlgu8. 

of  the  ball  of  the  iV»ot.  It  i??  well  to  ^inU*  that  a  cjivus  is  not  always 
]L<Hiieiated  with  a  calcjinetis,  Imt  is  .^nuetinies  seen  in  mild  (•asc*^  of 
<»<|Uina-varus.  The  tninsver>e  furrow  whieli  is  chanieterii^tic  of  the 
eavus  18  aearer  the  Iwv]  tluni  in  tliat   fnrni  of  eavii-s  assoeiated  witli  ml- 

[eaiieii*.  A  fonn  of  ehih-iVwit  svhifli  has  heen  descTihed  hv  Sharter  >»f 
New  York  is  known  as  rit>n-(h4orniin^  <lnh-fiM>t,  This  is  simply  a  very 
mild  grade  of  e(|ninuSf  tn\  as  it  lias  lieen  desr-rihed,  a  mild  form  f»f  chih- 
fufit,  w^ith  the  elenu»nts  ol'  the  dt^forniity  present,  but  the  deformity  it<^»lf 

.  mbi^nt, 

Etiolog'y. — \Vt*  have  tw<i  fiirm?*,  etiologieally  Hjteaking,  the  *'nnfr<^ni- 

tnl    and    ae<|uiretL     By  con^^^eiiltal  of  eourse  it  is  undt^rst 1  that  the 

(lefunnity  i.s  note*!  at  liirtli,  and  hy  acqnirLil^  that  it  has  oeenrriHl  sul>- 
f^[ijent  to  liirfh.  Equimnvanis  is  nearly  always?  eon^enitah  tnleancus 
mrtdy  ever  eon^Miital»  valjrus  is  rarely  eon^c^nital.  The  acHjiiiriHl  iiirms, 
then,  are  caleaiieiis,  et|niims,  valjtrut^,  and  mivns. 

When  we  sjiy  that  a  deformity  is  eongt^nitnl,  we  siujply  state  anohser- 
vation  made  at  hi  rt  Ik  Ih\  \\\  R.  Town  send  hsi^  very  4"arefully  nnalyzed 
2«*i8ljc^seMrd"elnb-fiM>t  untler  uhsrrvntion  at  tlie  Hospital  for  the  Knptni'eil 
and  Crippled.  His  paper  is  pnldished  in  the  Tranmu'tioHt*  of  flu  Mffhral 
Stjeirfif  oj  the  Stah  of  Xrw  Vork\  1890.  The  results  of  this  analysis  are 
RtmmtNl  np  as  fiillow?  : 

**diih-foot  amonj^  ni(»st  friKjnent  ot*  eonjopenital  deforniitieH  ;  eongeni- 
tnl  elul>-f<M»t  h\s^  f rtM|neni  than  non-eongenital  ;  mahs  more  often  affi^eted 

i  tJian  females. 
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'*  Eqiiino- varus  the  most  frequent  fleformity,  cuDstituting  about  thi'ee- 
qiiaittTi^  (»f  iill  tlie  cast's. 

**  Bc»th  foot  Jiiuro  ufteii  aflectecl  than  fine. 

^*  Right  fiHit  iiicire  often  aifeetcnl  than  tlie  left. 

**  Non-eun^e!iital  cUib-foot  most  frequently  due  to  paralysis, 

**  The  paralytie  forms  usually  due  to  |»cilioiuyelitis. 

"One  ftMJt  uii»re  often  atfeeted  than  l»oth. 

ti  [^''Ijit-totit  mure  eioumonly  uHeets  huth  ioet. 

"Males  and  females  ahout  LH|uallv  aiieeted  in  non-e«ngenital  club- 
foot. 

**  Etjuino-vanis,  equinus,  and  ciileauens  niust  eonimon  fomis  of  jmra- 
lytie  t*lub-foMt. 

**  Wheu  Ijoth  feet  are  affected,  the  deformity  is  usuallv  the  same  on 
ejieh   foot, 

*'  Equinus  and  calcaneus  are  rare  as  cougenital  deformities,  but 
ecauoion  as  pacdytie.'' 

Tiie  cause  t/f  ecai^euital  chil>-fuot  is  still  envek^ped  in  more  nr  loss 
obscurity.  Various  theories  have  fn»m  tiuje  tf*  time  been  proponndetl, 
and  these  theories  havo  been  stoutly  maintained  by  tlieir  vanrms  advo- 
mtes.  It  has  been  sutficiently  proven,  iu  the  fipinion  of  the  writer,  that 
|Ktndysis  is  not  a  nuise  of  eon^LT^'uital  club-fouL  Tlie  best  work  hilt  thoiiry 
is  that  first  pnqMJunded  by  Esserieht  uf  (Vqienbagen,  hiter  elsdionitcd  ljy 
Bi'ViT  of  Xew  York  and  Parker  of  London.  {Sw  pa^^r  2iu.)  After  idl,  it 
is  not  a  theory  a  thorou^li  understanding  of  wliicli  will  enable  one  to 
prevent  the  tx'eurrenee  of  elnl>-foot,  beeanse  all  the  elianges  ai"e  rnxnUt, 
and  because  there  is  nothing  dnring  the  development  *»f  the  f»etus  which 
cjui  be  recognized  by  the  pliysiriau  *»r  surgeon.  Just  liow  maternal  ini* 
pressions  may  produce  mi  obstrnetiou  t<t  rotation  ue  are  at  a  loss  to 
understand.  Suitiee  it  to  sjiy,  that  maternal  inqiression?  are  iK^yond  our 
eontrxd  its  a  rule,  and  as  yet  we  have  no  means  <»f  preventing  a  congenital 
deformity  or  arrest  of  devel^qmient, 

AVe  are  much  more  fiuniliar  with  the  caust*s  wiiieh  jiroduce  acquired 
talipes,  (hxeof  the  most  frcfUieiU  is  a  ]M>liumyelilis  anterior.  In  this 
dist^as*^  of  the  s^nnal  eon!  we  have,  as  a  r<'sult»  more  or  h^ss  eonqjlete  jnir- 
alysis  of  the  gastrot^nemius,  whieli  gives  us  eah-aneus ;  of  the  anterior 
tibials,  which  gives  us  equinus  ;  of  the  anterior  tibials  and  the  |>enmeals, 
which  gives  nsc^cjuimwarus  ;  of  the  interossei,  which  gives  us  cavus  :  am! 
of  the  posterior  tibials  and  the  autericu*  tibinls,  wliieh  gives  us  valgus 
and  ec I uino- valgus.  lujuries  to  the  frn it,  such  as  unrecognizetl  and  un- 
treated sprains,  sometimes  result  in  talipes^  I>iseast*  of  the  tarsal  and 
metatarsal  bouts  results  quite  frequently  in  talipes,  Any  compression  of 
thefotit  may  jiroiluce  talipes.  The  treatment  ol'tlie  (Idiiese  f*K*t  invaria- 
bly produces  n  high  degree  of  cavus.  Injuries  about  the  leg  invtilving 
eitlier  tlie  bone  ov  soft  parts  result  ocrasinnally  in  a  form  of  club-fiHit, 

Patholog-y.— The  psithologicid  changes  involve  the  bttues,  the  liga- 
ments, temlons,  and  nuiseles.  Where  the  tendons  and  nuiselcs  are  alone 
invidved,  tin*  changes  arc  of  little  eoiisequenee  and  correct  it  »u  ot"  the  de- 
ionnity  is  cnsily  accomplished.  Thi>  rule  hardly  applies  to  the  eongeni- 
tat  forms  of  club-foot,  because*  the  nmscular  nnd  tendinous  changes  have 
o(*enrred  during  fcetal  life,  and  br^fore  treatment  r*un  be  begun  alrtnidy 
tile  ligmueuts  and  boues,  or  at  least  the  element^  of  bone,  have  been  so 
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altered  in  shape  tlmt  at  biith  we  have  olmrtt^i^s  involving  all  the  .strue- 

ture;^  ill  the  loot.     Without  going  into  tcK>  ehilx>mte  iletail^  it  may  ha 

Uetl  that  the  tJcuphoid  ij«  tdterett  in  j^hajK*  and  its  fueets  are  ehangetl. 

The  bone  itst^f  btx^'ome^  smaller,  the  eoUiid  lieeome^  larger  and  more 

y^^httpecl.     The  faeet??  on  tlie  heatl  iit*  the  astragidus  are  eliaiige*!  to 

inKMlate  the  adjoining  Iwmes  in  their  displai'eil   |H>sitions,     Tlie  os 

llci^  is  elt»ngate<I  in  it^i  anterii^r  jjorticms.  Thedelttiid  ligirment  is  short- 

letl,  the  outer  tigaruents  are  lengthened.     The  [ilantar  faseia  Is  short- 

tied.     The  ^trnctures  in  this  locality  are  also  shortened.     The  tendons 

le  *>utfr  side  are  elongfittKl,  and  as  gnnvtli  goes  tin  tliesi'  elnmgt^^  Ix'- 

m*>re  marked.     The  jKitliohigy  ot*  an  aenninHl  elnh-t'oHt  is  very 

imilar  U*  tliat  of  eungunital,  except  that  the  htmy  elianges  are  never  so 

»r(jnomiee*l.     An  explanation  ot*  this  ean  he  had  in  the  itssitieatifm  of 

Icertain  bones  before  the  occurrence  of  the  lesi«)n  \vhii*h  prtxluce.^  tlie 

tfformity. 

DiairnosiB. — There  is  so  litth*  in  the  clinical  history  tliat  the  nsnal 
mmgnipli  is  omitt*^],  and,  indeinl,  there  is  so  little  to  diagnnse  that  we 
light  well  omit  this,  for  the  reasitn  that  a  knowlcilge  of  the  varieties  c»f 
hdi-ffHtt  is  sufficient  to  enable  one  to  itrognize  the  deformity.  It 
nay  Ije  desirable,  however,  to  call  attention  to  jmints  in  ditlerential 
lia^nosi.'i  between  elub-fiM>t  and  wt^ik  ankles. 

A  young  child  may  have  a  specially  long  tendo  At*hillis  or  ninch  lax- 
al>>ut  the  ligimients  uf  the  ankle,  and  the  fi>*)t  ean  he  lirooght  into 
aarke^l  cale^meus.  One  is  eonsnUed  occasional ly  i\\mut  a  ileformity  of 
Im  kind,  and  it  is  only  neces,sarv  to  compare  the  measin^etnents  of  the 
I  and  to  test  the  finictions  of  the  muscdes  to  eliminate  any  genuine 
ftleanens.  xVgain,  when  the  child  Ixgins  to  walk  a  pstnido-cMjuinns  is 
>lis*erve.  The  child  dr>es  not  get  the  heel  to  tlie  floor  well — (trefers  to 
tMi  (he  toes  and  balls  of  the  feet.  This  is  a  soiiri^e  of  alarm  to  the 
it^,  and  advice  is  fre^juently  songlit.  It  needs  only  careful  exaini- 
lation  to  eliminate  any  etpiinns.  If  the  foc»t  ean  he  tlex^nl  pai^<ively 
eytind  1)0°,  tliere  is  no  equinus.  Rhachitic  children  prescnit  often 
reak  ankles.  Si»me  look  ujMjn  this  weiikncss  of  the  ankle  as  genuine 
V  ■  ^>ut  the  defonnity  is  so  easily  corrected  l>y  slight  jKressnre  frcmi 
_  r  or  thumb  that  clnl»-fiMit  is  easily  exchalcd.  In  chiUhvJi  of 
der  growth,  ami  even  in  jiatients  wh<>  are  adolescent,  there  is  uften 
flight  Cf[uinus  dc|K^nding  uixm  an  t»ld  |Mdi«imyclitis,  with  very  slight 
♦lysis.  By  comixiring  the  calf  measurements  and  t)y  testing  the  func- 
ions  of  the  fiKit  actively  and  jxissively  one  can  readily  dwide  u|K*n  tfie 
tiorti'ui ng  or  not  of  the  tendo  Achillis. 

The  grosser  forms  of  clul>-f<Jot  are  so  easily  recognized,  and  so  easily 

rntood,  that  furtlier  discussion  uf  the  subject  is  unnecessary. 
Treatment. — This   may   be  divided    intcj    manual,  mechanical,  and 
jpcmiive. 

ManmU   Ttreatin^nt. — By  manual  treatment  is  meant  the  atlempt4^'<l 
jnrctinn  of  deformity  by  the  ns*-  uf  the  surgeon V  hand  or  the  hand 
"  the  nta^^^eur,  the  nurse,  or  the  nnither  even.     It  not  infref|Uently  hap- 
t   the  monthly  nur^  is  competent  tn  correct  a  mild   grade  of 
I  if  f>eiM>gni^5e<l  by  the  accoucheur.    Wlictlicr  she  snccwds  or  not, 
in  at  k'a«t  an  imiwrtant  jjreliininary  step  tfi  the  *tther  forms  of  treat- 
While  the  iKine^  are  still   untbrmed  and  while  ossitication  is  as 
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yet  rudimentiirv,  a  great  deal  ean  be  dfjiie  by  the  intelligent  liuudling  of 
a  eliib-tuot  altfitHigh  tlie  deforniity  be  of  the  highest  grade.     Tlio  fVe- 


qiieney  witli  whieli  tiie  biiby  must  lie  han<Ue(i  makes  the  luaniuu  treat- 
ment tjnite  praetirable.  The  plan  ,-imply  is  to  gmsp  the  front  of  the 
loot  with  tlie  hand  and  nntwist,  nud< ing  extension  and  ever^iun,  snbse- 
tpiently  Hexion  of  the  ffx>t,  rubbing  the  [mrt.s  on  tension  with  thi-  fingers 
ami  thund*  of  tlie  other  hand.  The  ntretehing  ean  be  made  nither  sharp, 
and  then  the  foree  l)e  loosened^  tlie  fiH)t  being  lield  ibr  a  hiilf  hour  or 
longer  in  a  eorreeted  ]H»sition.  I  am  sure  that  suHieient  attenti*ni  has 
not  bee^n  given  to  this  important  braneh  of  treatment,  and  I  need  not 
apologize  for  eidling  attention  tn  it  now.  Manual  treatment  can  be 
begun,  tlierefore,  at  hirth»aml  eontimie*!  up  to  tlie  seeond  or  third  month 
withcMit  eompnimising  in  the  least  any  subsefjuent  meehanieal  treatment. 
If  soeh  measures  ean  be  emph^yed  inteHigently  and  faithfnlly,  then  the 
mei'luinieal  treat nient  eau  well  1k^  postjioniHl  until  tlie  tlu'rd  or  fonith 
month.  The  questifai  whieh  is  su  often  asked,  When  shall  the  treatment 
of  elul_>-ffMit  be  begun?  may  be  answered  as  above. 

Mfchttiicaf  Trrafmrnf, — By  this  18  meant  the  gradual  or  instantane- 
ous e*>rreetion  of  the  deformity  by  means  of  appanitus ;  in  fact,  by 
splints  of  any  kind,  Even  in  the  adjusting  of  an  apparatus  a  great  deal 
of  manual  tlexterity  is  required.  The  ibot,  for  instanee,  ean  be  held 
by  the  liand  in  an  exeellent  position  while  an  unyielding  apjuinitus  is 
adjnstpd  ;  for  instanee,  the  aytplieation  of  a  straight  splint  in  the  sha|M:^ 
of  a  bit  of  tig;ir-box  or  steel  to  the  outer  side  of  the  lindi  from  the 
head  of  the  film  la  down  past  the  external  malleolus  to  the  toes,  the 
equino-varus  having  been  eonveited  by  mauijudation  into  pure  eqninus. 
In  the  jiiilgmeuf  of  the  writer  it  is  very  inipurtaut  to  eorreet — ^and 
indeed,  over-eorreet — the  varus  l)efore  any  attention  is  given  to  the 
equinus,  for  the  reason  that  the  eorreetion  of  equinus  is  very  sinqile. 
and  the  more  prouounewl  the  def^jrmity,  the  easier  the  eorreetion  ;  but 
this  is  imt  true  of  van  is.  A  mueb  hunger  time  is  required,  whether  one 
employs  a  splint  with  serew  for  daily  stretehing,  or  wnether  one  employs 
ruamiid  fonn?  onee  a  week  or  onee  in  a  tbrtnight  and  holds  the  f(x»t  in 
gimd  position  by  plnster  of  Paris.  The  inqxjrtant  feature,  therefiire,  is 
to  ovi^r-eorreet  the  varus  l>efr>re  any  attention  is  given  tn  the  eorreetion 
of  the  etjuiuus.  In  the  new-born  this  is  by  all  means  tlie  lx*st  plan  to 
pursue,  and  in  older  ehildreu  where  relapse  has  oeeurred  the  eorreetiun 
of  the  varus  Hrst  is  very  nearly  ns  important. 

Among  the  appliam-es  t*or  meehaTiieal  treatment  may  l>e  mentioned  in 
the  order  of  avaihibility  the  following:  Tlie  sti^iiglit  splint  made  fnaii 
a  bit  of  eigtjr-box  nr  from  bar  steel  ;  jilaster  ol"  Paris  ;  the  (*lub-tbot  shoe 
of  Hugh  Owen  Thouuis,  whieh  eonsists  of  a  single  bar  of  steel  to  [jass 
from  the  tulf  to  the  sole  of  the  fl)ot,  and  l>ent  at  the  heel  at  an  exag- 
gerated riglit  angle,  the  ends  attaehed  to  a  pieee  of  sheet  steel,  one  of 
whieh  shall  partly  eueiri^le  the  ealf,  the  other  jiaHly  encircle  the  ball 
of  the  foot :  the  Knight  cluli-fnot  shoe,  the  Taylor,  the  Shatter.  The 
old-tashi(UUH|  Srarj>a^s  sIhk*  is  not  employed  by  ortliopfedie  surgeons,  m 
tar  !is  I  know,  but  is  frequently  siippliLHi  by  the  instrument-maker  when 
ortlcr  is  given  in  geneitd  for  a  eUdi-ftiot  shoe. 

The  straight  splint  ean  be  made  avaibble  by  any  practitioner.  The 
bonrd  needs  to  be  T>a<lded  well  and  the  naddiuu:  held  in  iilaee  bv  a  coni- 


I>= 


l'= 


mg 


PJ 


CLUB-FOOT. 


301 


mon  flannel  btmdage.  One  end  is  fastened  to  the  t^lf  by  a  bnmd  band 
of  :ulhe.sive  pla>iter  ;  a  pad  is  pluopcl  just  alwive  the  mullet  this  while  the 
varus  is  convened  into  et^niiiuSj  ;ind  tlie  lower  end  uf  the  splint  is  fast- 
ened liy  adiiesive  phister,  with  the  l>all  c*f  the  foot  well  jwdfled  to  the 
end  of  the  ffKjt.  In  obstinate  etises,  w'liere  the  varus  cannot  he  ininiedi- 
attdy  eonvcrte*]  withont  an  antesthetie  into  a  pure  eqninus,  rather  broad 
bar  steel,  jKiddnl  w^ell,  ran  l>e  n»a<le  use  %\f  to  ^r4'Ut  iidvanta|ije,  bernut^e 
ouf*  c%n  .shai^e  it  to  the  deformity  in  its  diiierent  sta*^es,  Thest^-  steel  bars 
can  alsrj  Ix*  nsetl  tor  the  ecjrnetii^n  <d"  etpiinns,  and  in  a  number  of  in- 
gtanees  I  have  myself  i-onipletely  eurreeted  l)oth  the  varus  and  the 
eqninus  withont  un  antesthetie,  withont  any  operation,  but  by  simply 
shaping  tlie  l)ar  steel  fnnn  time  to  time  to  tlie  jxisition  gsiint^l  by  manual 
forcv.  When  it  is  necessirv  to  over-eorreet  tlie  varus  at  onc^e^  it  is  i>est 
to  give  an  aujesthetie,  and  my  }>referenfe  is  for  ether  to  the  primary 
stage.  The  foot  can  tlien,  during  the  ^v\\  moments  tfiat  the  anaesthesia 
is  eomplete,  be  forcil>ly  bronglit  into  the  over-ecirreeted  [losition  and  field 
while  the  splint  or  plaster  of  Paris  is  applied.  To  prevent  the  splint, 
if  the  steel  bar  be  used,  fmin  slipping,  an  adiiesive  strip  or  two  sb<mhl 
be  applicHl  in  the  up|irr  and  lower  portions,  aftor  whieh  a  mller  bandage 
from  the  toes  to  tlie  knee  will  seeur^'  thi»gond  p«*skion  tibtaiiied.  From 
two  to  four  weeks  later  the  4'(pu'nns  ran  be  eiirn^etcMl  by  a  tli vision  of 
the  tendo  Aehillis,  unth-r  primary  aniesthesia  preferably,  *itherwi.s<'  with- 
ciiit  an  amesthetic,  an<l  the  e<punns  converted  into  a  ealeaneus.  The 
cur\'e<l  steel  bar  applie<l  posterifirly  or  the  plaster-* )f~ Paris  liamlage 
may  be  employed  at  tliis  operation,  and  the  ioot  held  in  position  for 
fn»m  two  to  four  weeks,  according  U\  the  amount  of  time  at  one's 
dis|M>s:d. 

The  further  treatment  of  the  ens*',  whether  the  deformity  shall  have 
been  C4.>rreeted  mjiitlly  or  slowly,  should  Ite  continued  by  the  nst*  of  the 
Knight  elnl>-foot  sho<%  whieh  may  be  deseribeil  as  follows:  A  foot-plate 
of  steel,  the  shape  of  the  foot  ;  an  upright  eounter  of  steel  wlut*h  shall 
ms^s  from  one  mall efil us  under  the  foot-plate  to  the  other  ntallt^r»lus  ;  a 
ne<'l-<Mip  *jf  leather  whieh  shall  pass  fn  tm  this  steel  eounter  from  one  side 
t4»  tlie  «ither  ;  a  steel  spring  on  the  outer  side  exttndiiig  from  a  joint  at 
the  ankle,  and  on  the  outer  jMirtion  of  the  steel  eountec*  up  to  a  calf- 
b$in<l,  whieh  shall  l>e  of  sheet  steel  about  one  ineh  in  width,  and  eneir- 
cling  the  upper  |Kirtion  of  the  ejdf  two-thirds  of  its  exttiit  ;  the  remainder 
cfimplettMLl  r>y  a  band  of  leather,  whieh  lines  the  steel  ealf-l)and  and  is 
hnttoncd  4jr  imekled  to  the  up]ier  end  of  the  upright  imr.  The  whole 
anplianee,  thus  eompleted  in  the  n»iigh,  should  be  lined  with  kid  or 
i^haveil  sheep.  The  heel  ean  be  secured  by  means  of  an  insiep-strap, 
which  cH)nsistj5  of  a  |mdd(Hl  triangular  piece  of  mfX  leather  to  the  eml  of 
which  long  tapes  are  sewn.  Tliese  tapes  pass  next  the  foot  ami  back 
i>f  the  st<vl  counters  and  nji  over  the  outer  sides  to  tie  over  saicl  trian- 
gtihir  [»id. 

T(j  apply  the  apparatus,  then»  the  foot  can  l>e  place<l  on  the  plate  with 
ihe  htH^I  rMiek  well  into  the  heel-cuj^  and  l>etweeu  the  steel  counters,  a 
shocking  over  the  f<Hit  if  ih*sinible.  The  instep-stmp  is  then  applied  hi 
as  l»>  hold  the  heel  w^ell  intct  the  cup.  Finally,  the  steel  upright  and  ealf- 
band  ran  be  brrmght  into  position.  The  joint  at  the  ankii-  should  be  a 
simple  hiuge-ijoiut  with  a  steel  peg  just  below  the  rivet  and  in  front  of  the 
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distal  end  of  the  steel  upright.  We  eati  tlius  hold  the  fcxtt  at  a  right 
aiitrlo  with  the  leg,  or,  if  it  i.s  iiecessiiry  tu  inrrease  die  angle — that  i*?,  t<» 
riiaki-  it  more  aeiite — the  steel  peg  ju>it  referred  to  can  Ih*  set  farther 
baek, 

x\fter  the  Knight  elub-ffM>t  shoe  has  been  tliQs  adjiisteil,  if  the  toes 
incline  to  eversion  and  overlapping  at  the  inner  boitler  of  the  plate,  a  lip 
enn  he  riveted  to  the  plate,  or  tlie  plate  in  tlie  iirst  itjslanee  ean  be-enti*i> 
that  the  Hp  ean  he  turned  np»  and  thus  make  pressnre  against  the  foot 
irnnieiliately  l»ai'k  of  the  hall  of"  the  great  t(je.  This  U[i  nee<l  nut  lie  nioi*e 
than  a  half  inrh  in  height,  <*r  even  Ir^s  tlian  this.  If  a  U*:tther  shot*  i«5 
employed  at  one(%  there  is  no  nei^i  fr»r  a  nailer  bandage  over  the  foot  to 
secure  it  to  the  plate,  hut  at  nigfit  tliis  will  be  a  very  gt>od  preeantion  to 
take,  for  it  must  he  renjenihere<l  that  tlie  elnh-fbot  shtn?  is  to  be  Avorn 
night  and  day — that  it  is  never  to  Ix-  left  off'  longer  tlian  just  time 
enough,  tvviee  a  day,  to  employ  a  little  dfiniestie  inassiige  and  manipula- 
tion of  the  foot,  the  ol>jeet  of  wtiieh  is  to  over-(^f arret  and  niontd  it  into 
a  better  .sliaj>e.  When  these  nianipuhitions  are  niadt'  the  dorsiun  of  the 
footj  just  t»ver  the  instep,  ean  be  bathed  with  aleohul  and  water,  half-in- 
half,  or  borax- water — anything  that  will  harden  the  skin.  If  exniria- 
tions  oeeur,  tfien  apjjntpriate  pa<lding  ean  be  em|)loyed  to  prevent  tnrther 
destrnrtion  of  tissue. 

Tjo  iniirh  stress  eannot  be  laid  U]Hin  the  neeessity  for  maintenanee 
of  the  giMul  jwisition  obtained  by  the  above  protM-dnres*  It  is  easy  enough 
for  liny  surgeon  to  correct  tlie  defi>nnity  of  elul>-fiK>t,  but  it  is  very  ditfi- 
eult  for  one  to  maintain  the  fix^t  in  a  good  position  over  a  |R*riod  long 
enough  to  ensure  ehiniges  in  the  faeets  eif  the  bones^  full  elongation  of 
shortened  ligaments,  and  the  shcirtming  of  mus<'les  iind  tendons  on  the 
(Uiter  side  of  tlu'  foot.  One  yenr  is  none  Um  hmg  to  wear  appanitus  of 
tht*  kind  jnst  ilcseribi'd  after  the  eom|»lete  eorivetion  id"  the  detbrmity. 
Certain  dittirulties  will  Ik'  eneountertMl  during  the  progrej^  of  thii*  <'on- 
valeseing  treatment  whieh  it  is  well  to  note : 

(1)  The  ehild,  when  it  begins  to  walk,  will  most  snndy  foe-in  or  walk 
pigeon-toed,     Tliis  objet^tion  will  be  c^tfered  by  the  jjarents  and  the  phy- 


tne  |)aren 
which  >hin 


siejan  hims^'lf  may  feel  that  it  is  an  objectiou  which  >hi»uhl  he  met  veiy 
promptly.  But  h't  me  say  that  it  is  not  a  anions  objection  by  any 
means — that  there  is  no  oeeasitm,  as  a  rule,  for  appanitus  t<^  extend 
above  the  knees  or  to  the  hips  in  order  that  the  whole  Hnd>  may  be 
rotated  caitward,  but  have  a  little  device,  such  as  a  bit  of  sole-leather, 
taekcd  on  to  tlie  outer  liorder  of  the  st»le  from  the  sliank  of  the  shoe 
ananid  to  the  inner  iH»rdcr  of  the  tijMif  the  sule,  und  made  from  a  quarter 
to  tliree-eighthsof  an  iucli  in  height  ju^t  at  the  outer  bordc^r  of  the  tip  of 
the  toe.  This  can  be  put  on  by  a  shoenijiker  and  made  hi  that  it  will 
appear  neat  and  inconspieuons.  Then  the  ehild  can  be  taught  to  turn 
the  foot  out  as  it  walks.  This  will  retpiire  a  little  patiejiee  on  the  part 
of  the  mother  ivr  nni*se,  but  it  will  be  gond  drilling. 

(2)  The  heel  may  not  remain  in  tlic  heel-i^up  din*ing  the  entire  day  or 
even  ilnring  the  niglit,  I^'t  the  parent  be  instrueteil  to  remove  the  npjwi- 
ratus  autl  secure  the  heel  in  good  posiiiun  whenever  she  finds  it  slipping 
up,  even  if  it  Ik?  a  dozen  times  a  day.  It  nuiy  Ix^  necessary  to  assi^  in 
hfjlding  it  in  posit irrn  by  means  of  a  fignre-of-8  roHer  bandage.  When 
the  hwl  does  slip  up,  it  is  a  sign  that  the  tendo  Aehillis  is  not  long 
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enough^  aud  there  may  be  neci^ssity  for  further  stretching  or  division  of 
the  tendon, 

(3)  The  apparatus  lunv  tjet  out  nf  onler,  Jiiiid  most  iissuretlly  will  gt*t 
out  of  ortler.  Tlw  y^urgvau  should  fully  luukTstaud  niiut  the  ohject  to 
lie  iittninetl  is,  and  hv  .shuukl  see  tliat  tlie  iippHanee  is  kept  in  gtMKl 
repair. 

The  idiove  remarks  un  tlte  aftiT-treatment,  or  tlie  treatment  during 
the  eonviik^sc'ing  stair*',  jiertain  t<»  the  nuniaj^cnient  of  the  ense  irn'sjieetive 
<»f  the  kinil  of  apiiaratus  that  hns  Iwvn  used  or  the  means  tfuit  liave  heeu 
employed,  o|»erative  or  otiierwise,  for  tl»e  rn*rreetion  of  deforunty. 

The  Thomaj^  chib-fiH>t  shoe  was  tmiploytHJ  hy  the  late  Mr.  Tlionia^s 
^ith  ex(^e!U'nt  re^uh*  Tins  is  seeurtHl  by  means  of  ii  oilier  bandage,  aud 
ciin  be  applied  with  or  without  an  antesthetie.     It  waj?  Ills  eustuni  not 
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Taylor  club-ftK><  shoe. 


Shaffer's  modlflcAtiuii  uf  Tuylur's  atikl^-bracc. 


to  empk>y  an  ame-stheti<L%  but  to  foreihly  fk'X  the  foot  into  ^oml  position 
in  spite  uf  the  pain  preKhieed,  and  tlien  fasten  the  foot  to  his  apfmratus. 

Inu^smneh  as  [  have  bej^mi  with  the  eluli-foot  sluies,  I  shall  prtK^eed 
to  u  ennsidenitii»u  of  tliose  emfiloyed  hy  Taylor  and  Sliaftl^r,  reserving 
the  idaster  i^f  I^ans  for  a  later  |Kira!i:raph, 

The  Tayliir  apparatus  is  very  similar  in  eonstrurtioti  to  the  Knight, 
with  the  exceiition  that  the  upright  liar  is  ou  the  inner  si(k'  of  the  leg, 
aD(l  the  fiKit  IS  puslitnl  out  rather  than  pulletl  out.  The  plate  is  very 
Himihir  tn  the  plati*  of  tlie  Ivnigtit  slioe,  the  lip  being  on  tlie  inner  side, 
in^teri  strap  jmxI  <lown  to  the  plate  liy  t  a  en  us  r»t  wehhin^^  whih^  a  similar 
f^top-jHint  is  emjdoyeil  at  the  ankle.  In  sonie  resjieets  this  is  an  improve- 
ment on  the  Knight,  especially  in  those  forms  <if  elnl)-i"oot  where  one  is 
npt  to  get  exeoriations  from  j»re.ssure  over  the  outer  siile.  ImletHl,  the 
iidviKiite:?  of  the  Taylor  shoe  elaini  that  an  exer^riatioii  is  never  ]inj- 
dneiHl,  and  that  one  c^n  the  more  rentlily  move  the  f<K>t  into  shajw:*  liy 
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put^hiiig  instead  of  pulling,     Agtiin,  the  mlf-l):ind  iif  the  Kniglit  shij 
roplactnl  in  tlu*  Ttiylur  appnnitus  hy  a  hnad   jilate  mi  thi*  inner  ?«i(]e 
tin-  leg,  wliich   is   laertl   to  thr  ealt*  and  wliieli  distril»nte>  tlie  |>resMjn* 
over  a  larger  areiu     An  illustnitiori  of  tin-  Tavlor  slioe  is  j>reH:*utod  in 
Fig,  m^K 

The  Shaffer  elul)-foot  ^hoe  i^  a  nioilitieatiou  of  tlie  Taylor  shoe,  and 
i.s  ^^lK)Wll  in  Fi^.  »H10.     The  <*xtension  slioe  eniployiKl  hy  l)r.  Shaffer,  and 
«>jie  vvhieli  he  has  more  fully  develnju'd,  is  shown  in  Fig.  ?H1.     Theolaini 
that  1  h\  SI  latter  makes  for  tlie  appanHiis  fie  employs  is  the  ability  to  i;»ver 
eoHie  shortened  tissues  l>y  means  of  grt^at  forrr  emjiloyed  hy  a  raek  imi 
pinion  or  an  endles.s  wrew.    'Hic  treatment  is  very  ettieifnt  in  his  hand>^ 
I   have  not  ernphiyed  the  apparatus  io  any  great  extent,  beeause  I  havi 
ionnd  that  simj)ler  measures  ean  be  ustHi.     The  Sayre  elnb-ibot  ^htx* 
sliHwn   in    Fig,   312,     Indeed^   I    might  L'numerate  a  large  nnnd»er  < 
varifius  fonn*^  <^f  the  club-fuot  apparultis,  idl  <>f  wliieh  in  the  hands  o|_ 

the  invent*irs  eertainly  aec^uniplisli 
Fig.  311.  excellent  resnlts.    The  ohjeet,  how- 

ever, of  the  prestMit  i^Kition  on  elnl>- 
ftuit  is  to  set  iorth  in  as  nnieh  de- 
tail as  iMisgihie  the  applianees  with 
whieh  I  have  beeomr  fa nn liar,  uud^ 
whieh,  to  me,  seem  all-snffieieii^H 
In  omitting,  therefore,  tti  des<:Til>e 


Fj*,.  312. 


ShaflTvr's  extension  ^iquinya  bmrii  applied,  showing 
iicUoii  of  hef  l-jstrap. 


6Ajrr«  shoe. 


and  illnstrate  the  elnb-foot  sIkh^s  emphtyed  by  oith(»p^ic  surgeons  ; 
general,  its  well  as  tlie  surgeon,  I  do  not  wish  to  eritieise. 

Plaster  of  Paris  as  a  retentive  a|iplianee  liat*  alrvady  been  deseribcM 
in  the  etpiint^vanis  of  iufaney.      It  is  nsed  to  great  advantage  in  the 
oilier  eases.      Indited,  after  the  deformity  is  eorreete*!  (U*  partially  n>; 
re(*ti^(l   by  any  *>f  the  methods   now  in  vi\irne   there  i>  rt^ally  n(»  bett€_ 
retrntive  dressing  tliau  plaster  of  Paris.     If  one  is  n«it  familiar  witli  all 
the  details  of  jilaster  and  has  had  no  expenrnee  in  its  applieation,  theij 
it  would  be  better  not  to  employ  this  as  a  retentive  dressing,  beeaufie  tl 
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tb^9l^^  are  numerous.  Fi>r  iiistjiiice :  an  exeoriatiun  |>n)diicedl  in  a  foot 
wlit»;<t*  luitrition  \^  ill  ready  very  \%\mw — ;inrl  thih  is  iiKiro  es|H'eially  tme 
i)f  [Kiralytie  turriis  r»f  flub-ftK^t — is  must  ilitHeiik  U\  heal.  The  avenigc" 
mir^Hin  knows  really  very  litth*  about  tlte  use  «»f  |ihist*T.  It  WiHiId 
Rvm  unneec'Sv^ry  to  dev4)te  any  further  spaee  to  iustruetiuii  in  the  u^ 
of  pliir^ter,  becausie  uearly  all  the  text-b*>oks  on  j^urgcry  liave  giine  so 
fully  into  this  subject. 

With  the  WolH'  method  tlie  profession  is  ot^t  so  faniilinr,  and  henee 
it  niav  nnt  1m*  iuHppropriate  t<>  deserii>e  tlie  nst*  whirh  I*r(if(\ssHr  JuHiii* 
WuUVof  Berlin  makes  uf  plaster  in  t!ir  et>rreetiun  of  the  defurniity  uf 
eliib-foot.  After  ipiite  an  extendisl  nsi*  of  his  method  I  am  eonvineed 
that  it  can  be  made  sfrvieealde  in  a  lar^^e  uutnber  of  obstinate  eases. 
The  plan  5^  to  eneiiHie  the  foi»t  in  a  suu^-iittin^  plaster-of- Paris  banda^* 
fntrn  the  base  of  the  toes  to  the  U|iper  |Mirtit>n  of  the  ealf,  the  foot,  of 
|ciiurse^  being  brought  into  the  l)est   pusitinn   ]Kissihle  hy  mamial  fnree 

liilut  an  amesthetie.  After  twenly-fonr  ht»urs.  when  tla^  [faster  is 
hHy  .set,  a  wedge-shajied  pieee  is  remm'ed  from  the  outer  side  of  the 
fiHit  on  a  line  with  the  mid-tarssvl  artieulation,  the  wedge*  l>eginning  just 
over  the  head  of  tlie  a.^tmgulns  and  extending  to  the  middle  of  the  S4.de 
of  the  finjt.  The  width  of  th(>  wedge  should  be  at  its  greatest  portion. 
whieh  is  over  the  eubirid,  from  a  half  iueh  to  an  iurh.  The  seetion  of 
plaster  is  io  be  eoniplrtrd  by  a  sim[>le  ineision  su  ross  the  inner  border 
of  the  f<H>t,  so  that  theiv  will  Ik'  a  mmplrfe  s44ution  of  p^^^  ^^^ 

continuity  between  tlje  jdaster  whii-h  eneireles  thi-  front 
of  the  foot  and  that  which  eneindes  the  imsterior  por- 
tion. Ncjwthe  surgeon  mayetirreet  the  deformity  still 
further  Vjv  niamial  foret*  and  with  very  little  pain  to  the 
[Kitient.  While  tlie  tout  is  ht4d  in  this  impnived  p**si' 
tionafresh  plaster-cd"  Paris  bandage  is  bound  alxait  the 
line  of  secTtion,  and  thegi»od  po.'-ititm  is  thus  maintained. 
A  fter  two  or  t  h  I'ee  <lay  s  the  same  pn  wvk  in  re  ^  sin  lu  Id  Ik* 
followed,  and  eo  on  until  the  varus  is  completely  over- 
l^mie.     In  order  to  overcome  the  etpiimis  a   wedge- 


'«luiped  portion  should  oeeuny  the  top  of  tlic  ft»ot  over 

An  ilinstrat'  " 

diown  in  Fig.  Jilrj. 


the  niid-tarsjd  joint. 


stration  of  this  form   is 


Thu.s  nmeh  for  the  treatment  by  means  of  ap|mratns, 
but  apfMinitns  must  play  an  impoitant  part  in  theafter- 
Irt^itment  of  nc*arly  all  the  operations  that  an- 1  niployed 
for  the  i-elief  (»f  elnb-fiH>t*  It  is  true  that  the  surgeon 
'claitas  til  perform  operations  tliat  will  do  away  with 
the  neeeaHity  for  aiipanitus  of  any  kind,  but,  so  far  as  _ 

Diy  i>wii  exiwrience  giK^^s,  even  the  most  ap[u*oved  o[>em-    sLowiuif  Ur-  vvoHJ 
itioti!^,  a/»  a  rule,  rcH[uire  some  H<»rt  of  nieehanical  con-  ™^' 

Ftriv*ance  to  maintain  the  gmwl  result  filitained.  The  operations  are — (1) 
I  JIanual  correetiim  nndi^r  an  aniesthctic  ;  (2)  The  employment  ot'  me- 
|rhauic;il  force  under  an  anfesthetic,  such  as  the  tarsi k- last  o J"  Brarlfiird, 
J Uie  Thomas  wri»neh,  the  Phelps  niaehiiu%  etc,  etc. ;  (l{)  The  snl)cutaneous 
[tcniotoiny  and  myotomy,  campled  usually  with  the  cni[»lt»ynient  of  manual 
ItUH'hanical  fonv ;  (4)  The  ojm^i  section,  witfi  divi>ion  of  all  the  sort 
until  with  manual  foree  the  defornuty  can  be  <'orRM^ted  ;  (5)  The 
Vol.  U-  20 
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bone-opomtimis  on  the  foot,  sutb  as  remu%-al  of  tlie  astragiilus,  cmii'ifomi 
osteotomy,  and  linear  (isteotomies. 

The  eniploynient  of  nunnnil,  or  even  meehauieal,  foree  under  aii 
anjestlietie  is  often  jtistifiefl,  and  indeed  is  a  very  c^veeHent  loelhiMl  t^i 
employ  uliere  time  is  an  essential  element.  In  very  young  infants  die 
vjirus  may  hv  eomjiletely  overeoirje  at  a  sin^k'  sitting,  and  n^tentive 
applianees  ean  he  worn  for  two  or  tlu^ee  weeks,  while  the  eqiiinus  «iii  Ix^ 
very  nearly  «)vereonie  at  am>tlier  sitting,  and  eom|)leted  at  still  a  tliinj. 
The  siniplieity  <»f  the  temitomy  uml  myntoniy  appeal,  however,  to  tlie 
surget>n,  ami  so  inueh  ean  l>e  ae<'oinpli.slie«l  hy  these  pnx'echires  that 
manual  or  meelianieal  force  is  usually  supplemented  by  tenotoiny  or 
myotomy,  i>r  both. 

There  is  a  growing  disjKisition  anioug  surgeons  to  make  light  of  sub- 
cutaneous tenotomy  ami  to  advwatc  division  of  temhius  through  an  o|>en 
wound.  Ijnh^etl,  some  surgeHUs  g<i  s(»  far  as  to  relegtite  subeutaneous 
surgery  to  tht*  Middle  Ages.  The  t-hief  reasi^n  tor  sU4'h  a  stati^rnent  is 
that  in  rare  histanees  aneurysms  are  reiK^rted  to  have  resulted  from  snl*- 
entiintHnis  tent»tomies.  The  freedom  with  whieh  s*H*tions  of  varioiii* 
tissues  ean  be  maile  under  tiie  pivsent  asejitie  system  has  led  ivrtaiii 
orth<^)Medie  surgeons  to  eut  reeklesj^ly.  Now,  if  an  orthi*paMlie  snrgtHin 
irfiures  a  bhwtd-vessti'l  while  att<'mf»tiug  to  divide  the  lendo  A<'hillis,  for 
iustauee,  it  is  not  the  fault  of  tlu'  (i|H'nition,  luit  it  is  in'^'ause  he  has  not 
familiarized  himself  with  tlie  simple  details  of  s(»  valunlde  a  priM-whire, 
t»r  it  may  be  because  he  has  grown  ret*kl ess  «jr  careless  by  reiis*ai  nf  his 
long  serviee  ;  and  certainly  tliis  is  no  excuse  fiw  an  aecitlent  of  tlnU 
kind.  Tlic*  rules  f(»r  dividing  tenchais  are  so  simple  tliat  tliey  ought  t*i 
lieeome  hmiiliar  to  vxvvy  student.  The  principal  rule  is  iti  map  nut  ihr 
tenduuwith  oinA  linger,  to  retVesli  oneV  auatuniy  a  little,  and  tlim  insert 
the  teiiotnu)*'  tliriMigh  the  skin  and  ljehiu<l  tlie  tenduu.  ( h»e  does  not 
nt'eil  to  divide  idl  the  tissues  in  the  n(ighl)orhood  of  the  tendon.  Take 
tlu^  jKn'oneal  teiuluus,  for  instance,  iyv  the  tendon^  of  the  tibialis  posticus 
iir  tight  bands  of  plantar  lascia.  These  ean  \w  all  sufticiently  brought 
out  by  a  little  tuauipidatioii,  so  that  tluvir  tbvisiou  sulM']itancc*usly  eiui  Ik* 
easily  acrouiplished,  Any  stodeiit,  tlK^rcflire,  *'au  hv  taught  to  ♦Tivide  a 
tendon  subentancciusly  with  ju'rlect  saft^ty,  but  any  student  cannot  be 
tauglit  to  divich^  a  ti'uduu  through  an  open  woiuui  and  get  the  result 
which  an  ae(*ianplisbed  surgeon  in  a  well-appointcil  operating-nmm  ean 
in  the  nuijority  of  instances  obtain.  Auotbcr  advsmtage  which  sub* 
entaneous  teJiotniuy  |n*ssesses  is  that  the  operation  can  he  dt»ne  fn*qnently 
without  an  aiuesthetic  and  in  nneV  otfiee.  Indeed,  the  openitiMU  can  be 
dcuu'  almost  as  somi  as  suggestctl.  Tlu^  motlu^rwill  Vi^rvc^fteu  >uluiiit  to 
a  jmipositiiin  of  this  kind  with  intiTiitcly  more  alacrity  tlian  sh<'  will  to  a 
pntccdure  wliicb  necessitates  the  nst^  ol'  ether  or  chlon»form  and  an  oj>t»n 
woimd.  <hic  importtnit  lesson  to  learn  in  any  of  tlu^se  snbcntaneoui* 
operations  is  to  over-(n»rreet  inHnediiitely,  and  nf»t  wait  for  a  certain 
muriber  of  days  \\\  begin  the  correction  f»f  the  dcforndty.  A  few  simple 
details  as  to  <lrcssing  may  not  he  ina|>|iropri3ite  in  this  conntH^tion,  and 
they  arc  ns  foUows :  Employ  a  bit  nf  prntective  or  adhesive  strip  to 
cover  the  punctured  wramd  uauh'  by  the  tenotome;  avoid  crowding  any 
jmds  or  dressing  iK'tween  tin*  ends  of  the  ilivided  tendon,  but  si»  adjust 
any  us(*ptic  or  other  dressings  that  no  pressure  will  c>ome  over  the  skin 
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which  liei^  between  the  endft  of  the  tendon  ;  take  speoial  cure  to  protect 
tJie  instep  well,  esi>i»cially  where  the  foiit  is  liroii^ht  up  in  sfjarp  dorso- 
flexJoUy  and  in  this  way  eoiir^trietion  nt'  the  parts  will  rmt  iK-eiir. 

The  treatment  by  open  section  has  reeeivotl  a  [Miwerful  inipetiirt  I»y 
the  labors  of  Dr.  A.  M.  Phelps  of  New  York.  He  has  suttii-iently 
denioni?itratetl  that  a  lar^  seetion  ean  be  riiade  in  the  sole  uf  the  foot 
and  throngh  the  inner  border;  that  the  detomiity  ran  l>e  in  this  way 
ecjrrected  ;  that  the  open  spaee  will  till  in  with  bliHid-i^hit,  which  will 
become  organized.  In  cnst^s  where  tenfjtoniy  and  myotomy  fiiil^  wliei*e 
resort  to  violent  foive  nnder  an  anje.sthetie  fails,  the  r>pen  method  offers 
the  next  step  in  operative  procedures,  and  will  be  al!  that  is  necessarj* 
for  a  large  pro|>ortion  of  very  olistinate  ejises.  Even  this  opcmtiori  is 
oceasionatly  snpplcmented  by  renu>v:il  of  bone  on  the  up[»er  and  outer 
aspects  of  the  foot, 

Thii9  brings  us  t*j  the  question  of  osteotomy,  whether  euneiform  or 
linear.  The  cuneiform  ostetjtoniv  is  an  operation  that  has  long  prc^vailed, 
and  that  will  ]>n>lmbly  remain  as  a  servieealjle  mcthoil  in  ct^rtain  obsti- 
nate c^ses.  The  special  kiml  of  euuciforni  osteotomy  nmsl  largi'ly 
retmun  a  matter  of  choice  with  tin-  individual  surgeon.  That  tif  iHivy 
is  most  ermimonly  employed,  and  consists  of  a  wcdgc-slnqKHl  section 
through  the  outer  side  of  the  foot,  involving  the  enl>oi*b  part  of  the 

Fig.  314. 


Club-fiwut  trertti'«l  by  tcuutuiuy  ninl  iimmyil  Airfe, 

iropnoid,  the  iicrk  of  tlic  astmjzalus,  and  j>ortions  nf  tUo  cnucifonii 
bf»ne.-i.  One  who  I>egins  ;in  operation  with  the  idea  of  sati'ificing  ihe 
BUialWt  amount  of  IwintMiK-^ui's  rarely  eomph/tcs  the  proiu*dure  of  I)avy, 
but  tintls  it  |)o*v%ible  tu  correct,  an<l  even  over-ci>rrc(*t,  withivut  so  luueli 
lo^  uf  b*»ne-sul)stanei\  A  linear  ostcMitomy  through  the  ntn-k  of  the  os 
oilcis  is  sometimes  all  that  is  uiH-essiiry.  The  removal  of  the  head  of  the 
fistmgabts  will  often  enahle  one,  witli  the  section  tlirough  the  soft  parts,  in 
grt  all  that  isde^ircMb  An  o|HM-ati<»n  wliieh  hns  nvneh  to  (^nuunend  it  in  my 
jniltfmenr  is  n^mnval  ui'  the  astragnlus.    After  all,  one  who  lias  had  a  long 
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experience  in  the  niiiniigemeiit  i»f  fliib-foot  finds  that  these  major  ope- 
rations are  sc^Muin  ealkKl  f«ir,  and  that  he  can  eiirret-t  the  most  obstinate 
cases  without  resort  ti*  such  extreme  measures.  For  instance,  a  case 
represented  in  Fig.  ^iKSwas  en  red  withtHjtaiiy  Iwne-ojierutifin,  but  simply 
mannal  fnrce  under  an  aiuestlietie  from  tinie  to  time»  a  tenotomy  or  so, 
and  thi*  eniphniiiciit  uf  the  Woltt' iiietliu^L  ^I\ike,  again,  Fig.  IMA,  This^ 
patit'nt  was  never  suhjuftetl  tn  any  st^^veri'  fqu-ratinn,  and  he  was  eured 
many  years  ago.  Quittj  recently  1  tind  tliat  hi*  has  tbUowed  the  ocH^upa* 
tiun  of  butcher. 


The  Libss-fbequent  Forms  op  Olub*foot,  such  as  Calcanbus* 
Valgus,  Oavus,  Pes  Planus, 

Calcaneus. 

For  calcaneus  we  rely  upon  botli  mechanind  and  u[)emtive  measui"€S. 
The  aim  is  ti»  relieve  traction  m\  the  tendo  A  chillis,  Tci  this  end  de- 
vices are  einploytnl  which  keep  tlie  fo*rt  extendeil.  A  simple  strap  of 
webbing  from  the  inick  of  the  heel  up  to  a  ndf-band  which  partly 
encircles  the  eali',  hehi  in  jihice  l>y  a  stnip,  is  very  simple,  and  so  long 
as  the  stna|)  is  efficient  the  extended  posit  ion  of  the  ftnit  can  he  main- 
tained. The  braces  cinj>lnye4l  are  such  as  liave  a  reverse  catch  at  the 
ankle-jtant — that  is,  the  ordinary  f(>mi  of  elnl>-tbot  shoe  which  has 
n  I  ready  hceu  described — witli  a  rivet  or  peg  back  td'  the  lower  end  of 
the  uprijiT^ht  and  just  below  the  joint.  Simple  as  tins  a])p<'ars,  it  must 
really  be  a  very  heavy  a]i]»aratus  Uv  meet  the  iodicatit>ns,  because  a!l  the 
weight  of  the  Iifnly  is  l>orue  upon  the  ball  of  the  tVnit^  and  this  weight 
is  transmitted  to  the  shin-bimc,  up|>er  poilion.  As  a  result,  the  foot- 
plates brt^ak  very  fretpicntly,  the  peg  which  makes  the  reverse  catch 
wears  oiF  soon,  and  ffvr  that  reason  a  Uioni^  e<jm|>lex  joint  is  required, 
and  one,  ns  above  stated,  (piite  heavy,  ^Miere  a  shoe  is  emjih»ycd  ami 
wliere  tlie  bmce  is  attached  to  the  sliank,  a  v*'ry  heavy  stwl  plate  needs 
to  be  inserted  in  the  st»lc  and  spcciidly  n^inforeed  thronghout  the  shank. 
In  very  yonng  chihlren,  where  it  is  not  so  imjMU-tant  that  they  should 
walk  (and  the  misfortune  td*  this  is  that  the  wileaneus  usually  <x*eurs 
after  the  second  year  f>f  life  and  as  a  result  of  poliomyelitis),  plaster  of 
Paris  or  water-glass  Iwirulagc  may  he  em]>hiyed.  Tlic  heel  of  the  shoe 
ciin  be  raised  (juite  high  and  madt^  wedge-shaped, so  that  the  weight  will 
be  distributed  between  tlie  Vmll  and  the  heck  My  own  experience,  I  am 
sure,  eoincides  with  that  of  most  orthopiedie  surgeons,  and  it  is  tliis; 
there  is  really  very  little  to  he  exjR'ctcd  in  the  way  of  cure.  The 
apjiaratus  is  worn  for  years  usually,  and  tinally  tlie  patients  get  tired 
of  it,  and  prefer  to  let  the  shoe  get  ill-shapen,  and  wenr  the  heel  otl"  as 
they  walk. 

The  operation  that  has  l>een  mr^st  suivessful  in  my  lumds,  and  that 
is  really  an  ohl  pr<K-edurc,  is  the  shortening  of  the  Icndo  Achillis  by 
removal  of  a  |H>rtion  and  suturing  the  tenthin,  or  by  an  oblique  section 
of  tendfm  with  free  t>verlappir>g,  the  parts  hehl  in  place  by  stn>ng 
sutures  whicli  aj'e  long  undergcang  absorption,  suc*b  as  silkworm  gut,  or 
kangtvroo  tendon  preferably.  Wire  is  stvmetimes  used,  but  this  is  not  a 
very  reliable  agent,  as  the  irritation  that  follows  fnjm  the  moving  up 


THE  LESS-FRK(/VENr  FOHMS  fiF  (LrBFOOT, 


309 


Fin.  HI 5, 


iind  down  of  the  ti'inlmi  4'uiim^  H4>moliinf>  -iip]mnitifiu,  imd  tiually  tlie 
wire  is  exfoliate*!.  Mjiity  atkinjit.-^  liavu  Uww  iiuulc  to  ^et  a  stitisliictorv 
o|)eration  r»f  thU  kind,  Imt  tfu-  opera! i<iii  wliirh  lias  yieliloil  ine  the  he.st 
rei^ult^  is  that  known  as  tlie  Willet,  after  Mr.  Willet  of  St.  Barthol- 
omew's Hospituh  TliU  eonsists  of  a  |>retty  free  seetion  of  tfie  part,s,* 
lull  cx}K)8nre  of  the  temlo  Achilli.**  throit^h  a  Y-t^liaped  inri?iiun,  tlie 
finn  sntinnntr  of  the  divided  tendon,  and  s(^r*ondarily  a  sntm'e  ol*  tfie 
tendon  t<»  the  sctft  part.s  a^*  wi^l.  Tlie  Mimle  ojHration,  wlien  etjm|ilelr(l, 
give.s  II  very  strorig  mass,  whit4i,  under 
a  y^fi^iA  ileal  of  after-proteetiun,  hcdds 
&irly  welL  Ab4Hit  50  |^K»r  eent.  ot*  the 
eai4e?i  vx\Myn  whiel»  I  have  op(*mted  have 
remaiued  eure<l  after  four  or  tivi*  yeai*^. 
One  of  tlie  ditlieuhies  is  that  the  i^aleji- 
neus  is  rarely  ever  pnre  and  simple,  hnt 
it  is  ai^*K*iated  witli  a  jiaridy.sis  of  tlit^ 
pcroneidsor  the  p>sterior  tihials,  nv  even 
the  anterit»r  tihials,  and  in  addiHi»n  to 
the  ealeaneus  we  have  a  Hail-foot.  1lie 
operation  m  eertainly  jn>{itiahh\  and  in 
the  hanils  of  one  who  lias  had  a  very 
larjtfe  exi>erienee  in  w(»rk  of  this  kind 
mi  exeellent  result  may,  a^s  a  rule,  l>e 
prediete^K  A  very  pMxl  illnstnition  of 
thU  deformity  may  l>t*  rtH'ojfni/ed  in 
Fijf.  308.  The  ai^t*^^'''*^^^'''^  to  he  employed 
after  the  plaster  of  I*ans  is  discontinued 
IS  a  nide  (*ontrivanee^  yet  serves  a  very  ^hmI  purpns<'.  A  shoe  ean  he 
applied  over  it,  and  the  prineiple  involved  is  that  we  have  an  unyielding 
tongue  to  the  shoe.  The  ajipanitus,  with  shoe  appliinl,  is  shown  in 
Fig:  315. 

Vaixjus, 

TaH[x*s  valgn.s  is  treated  best  hy  s<nue  fnrm  of  ajypamtus,  and  where 
there  is  an  e^piinns  eomjylieatintr  the  temhi  Arhiliis  should  first  he  either 
stretehed  or  tUvidetl^  so  that  this  element  nf  drfurmity  can  he  elinnnated. 
In  milder  eases  of  valpis  a  sprinir  of  stane  kind  may  he  iuserted  witlnu 
the  shoe,  sueh  a^^  the  Whitman  spring  for  Hat-foot,  or  the  shoe  itS4'lf  may 
Ik*  htiilt  up  on  a  last  with  lii^h  areli  nud  the  shank  n-iuffjreed  hy  steeL 
But,  after  all,  it  is  nec^essiry  in  the  majority  of  easi-s  to  have  a  leather 
md  attiiehed  to  the  inner  plate  i^f  (he  iirdinary  aukh'-stmpurter,  wfiieli 
heather  (wd  shall  |kiss  over  the  imier  *^iile  ot'  the  f<Mit  and  he  seen  red  to 
the  bar  whieh  passes  up  on  the  outer  side.  In  milder  eases,  torv,  the 
fiolo  of  the  ftluM*  may  be  raisiHl  alon^  the  inner  border  from  the  end  of 
the  heel  to  the  tip  of  the  U^\  Say,  have  this  whole  bonier  from  a 
ouarter  to  a  half  inch  hifrher  than  the  In^rder  on  the  outer  side.  A  fair 
illustmtion  of  valgus  may  be  seen  in   Fi^^.  l\\\l, 

Cavts. 

In  the  manajrement  of  talip(^<  eavus  the  jaineiphs  are  not  very  eom- 
plex.     One  needn  oidy  to  employ  a  plate  nn  wljieli  the   fiHit  ean  be  well 
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»tnipi>od,  bringing  what  pressure  can  be  borne  over  the  instep.  In  pro- 
I)ortion  to  the  pressure  that  can  be  borne,  just  in  that  proportion  will 
the  deformity  yield ;  but  where  there  are  tense  bands  of  plantar  fascia 
it  is  just  as  well  to  divide  these  subcutaneously  and  at  the  same  time 
break  down  the  high  arch  under  an  anaesthetic.  The  neat-fitting  plas- 
ter-of-Paris  bandage  for  two  or  three  weeks  after  the  production  of  so 
severe  a  sprain  is,  as  one  would  suppose,  called  for.  Then  an  apparatus 
worn  for  a  few  mouths  will  succewl  in  effecting  a  cure. 

Pes  Planus,  or  Flat-fcxkt. 

This  deformity  is  either  atonic  or  si)asmo<lic.  By  tlie  term  "  atonic" 
is  meant  a  flat-foot  which  is  dependent  uj)on  weakness  of  the  ankle^ 
which  weakness  has  no  reference  to  paralysis,  but  is  simplv  a  lax  condition 
without  any  spasm  and  occurring  in  children  or  in  adoles<;ents.  The 
atonic  may  also  be  due  to  paralysis  from  poliomyelitis  or  from  a  cerebral 
lesion.  The  spasmodic  form  is  known  usually  as  painful  flat-foot,  and  is 
associated  with  more  or  less  spasm  of  the  muscles.  This  spasm  seems  to 
be  brought  alxnit  by  a  dropi)ing  of  the  arch  of  the  foot,  due  to  changes  in 
the  articular  facets  of  the  bones  that  go  to  make  up  the  arch  of  the  foot, 
and  thus  an  irritation  is  produced.  We  have  all  grades  of  flat-foot, 
from  a  very  slight  dropping  of  the  arch  to  a  complete  dislocation  of  the 
bones  of  th(»  niid-tarsiil  region.  The  scaphoid  may  Ik*  so  prominent 
that  the  hollow  of  the  foot  will  rcjdly  "make  a  hole  in  the  ground." 
In  such  cas<*s  there  is  a  dej)ression  on  the  outer  side.  The  walking  is 
very  |)ainful,  and  there  is  abduction  of  the  fix^t,  with  subluxation  for- 
ward and  downward  of  the  head  of  the  astragidus. 

Pathologry. — The  |)atliology  of  flat-foot  has  Ix^en  so  fully  presented 
within  the  last  few  years  that  it  is  needless  to  discuss  the  subject  at 
length  in  this  eonncH'tion. 

DiagTiGsis. — The  diagnosis  is  a  very  imj>ortant  feature,  and  one  must 
diflerentiat(»  from  tuberculous  ankle,  severe  spniin  of  long  standing  with 
periarticular  adhesions,  and  from  malignant  disi»ase  of  the  ankle. 

The  pres(nice  of  extra  heat  about  one  or  both  of  the  malleoli,  with 
bony  enlargement,  alxlnction  of  the  foot,  spasm  <m  {Missive  movements, 
and  atrophy  of  the  calf,  will  enable  one  to  diagnosticate  a  tulx?rcular 
ostitis  of  the  ankle. 

The  history  of  a  sprain,  with  the  usual  treatment  that  is  customary 
in  such  cases,  with  |>ositir)n  of  the  foot,  will  enable  one  to  make  out  a 
chronic  sprain. 

Malignant  disease  of  the  ankle  or  foot  ()f  coui'se  is  verj'  diflicndt  to 
recognize,  and  is  fortunately  so  infre(|uent  that  a  mere  mention  of  this 
(lis<^ase  is  sufficient   in  the  way  of  discussion. 

Treatment. — The  treatment  of  the  two  kinds  of  flat  foot  is — first, 
mechanical;  second,  o|)erative. 

In  niechanieal  may  be  included  the  building  up  of  the  soles  of  shoes 
on  the  inner  side,  so  as  to  throw  the  foot  into  better  ]H>sition  and  bring 
the  vertical  bearing  in  a  line  with  the  tarsus.  It  may  be  in  the  sliape 
of  s|)rings  within  the  >hank  of  shoes,  insc^rtcnl  by  the  shoemaker.  It 
may  be  a  high  Spanish  last,  on  which  the  b(M>t  is  c<mstructcHl.  It  may 
be  an  apimratus  that  is  attached  to  the  shank  of  the  shoe  on  the  outer 
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side  and  exteiidn  in  a  bar  to  tl»e  iii>jkm'  third  nf  tlic  nilf,  whert^  ji  Imnd 
ti^K'ures  it  to  tlio  ^ilf,  the  tk^presscHj  arch  bring  siijjjMjrted  by  u  loathrr 
pad  |iii.S8in^  ln»in  the  iniirr  sidf  of  tho  i'<H)t  mv(t  tl»e  iiudleohis  and 
tk-^trned  to  this  u]vri<rht  iKtr  oji  the  outer  side.  All  of  tlie  devi*"es  jnf<t 
meiitloiuMl  have  tbnr  pluee  in  the  management  t»i'  the  Jitoiiie  forms 
of  flat-ftM>t,  and  even  in  some  where  there  is  a  moderate  degree  of 
sjmstn. 

fii  the  seven^r  fiirnis,  however,  o[ienitive  jinjeedurei?  are  c^tdled  lor, 
and  the^e  include  eorrcH*ti(ni  «*f  tlie  deforniity  innler  an  anH>thetie,  with 
iin  attempt  to  mhirr  tin'  hixations  or  snhluxatit^ns,  \\\v  various  operations 
I  if  the  bone,  division  of  the  tendo  Aehillis,  qU\  From  my  (»wn  obser- 
vation and  exjx^rienee  with  a  wry  lar^^e  numhi*r  of  ea^es  uf  flat-foot 
I  ani  premivd  to  iliaibt  very  seri<ULsly  the  value  of  any  bone-c*penitionK 
Indetxl,  I  dii  not  knnw  of  any  cnvv<  tliat  may  fw  re^ai^ded  as  perma- 
nent or  that  may  be  re«^irded  as  p<'rfef't  \nm\  these  pj-ori'dure;-. ;  while, 
on  the  other  hand,  I  do  kjiow  of  a  \x\V)z^'  nundnT  nf  eases  sueressfnlly 
treated]  by  manual  reidacement  under  an  ante,sthetie,  sup^demented  by 
s  flat^fiwjt  spring.  The  spring  whieh  has  been  most  sr/r\*ieeable  in 
ray  hands  is  tliat  known  as  tlie  AVliitman  spring,  lndee<l,  F  eannot 
do  !>etter  than  give  an  outline  of  J  »r.  Wliitmau's  management  of  a 
i'iisi*  : 

If  tlie  ilefonnity  can  be  over-eorreete<l  without  an  amesthetie,  then^ 
under  Hiannal  foree,  tliis  is  dnnc.  If  this  is  iinpossiltle,  under  an  anies- 
thetie  the  f<H»t  is  tNiuverteil  from  a  valgus  into  a  varus.  The  tendo 
Aehillis  is  stretehed^  so  that  all  the  elements  wliieh  gfi  to  make  n\%  a 
rase  of  Hat-foot  are  done  away  w^itlu  It  is  s[KM'ial!y  important  to  over- 
cornvt  ami  to  break  \\\\  the  adhesituis  tliat  may  exist.  The  toot  iB 
immediatrly  plaetd  in  phistt'r  of  Paris  in  tliis  over-i'orre(*ted  position, 
and  at  the  end  of  a  tbrtniglit  the  pUtster  is  removed,  the  sprain  found 
prettj-  well  under  eimtrol,  and  a  east  of  the  tiM.>t  taken  in  the  l)est 
position  possilde  for  \ndking*  From  this  east  is  made  an  iron  east  on 
whieh  u  spring  *'aii  be  liammrred  out  so  as  t*i  lit  tlir  shardc  of  the  foot. 
This  spring,  wdn-u  eunipleti  d,  has  three  points  of  bearing — the  outer 
dde,  the  |K»sterior  and  anteri<»r  poilicms.  The  inner  side  is  wc41  raised, 
is  deejMT  than  the  <Htter  side,  and  furnishes  an  <»xeellent  supp«»rt  for  the 
font,  Thi'  steel,  after  it  has  been  pro[>erly  sfiaped,  is  tempered,  j>ol- 
ish€*il,  niekel-plated,  and  tinally  shellaeked.  It  (*an  \w  made  suitable 
ff>r  miy  shf»e  and  funiish(s  an  adr^piate  means  of  support.  Before  this 
is  eomp!ete<l  tlie  treatment  f»r  the  f<»nt  consists  of  ilaily  riiauipulatious 
with  hot- water  t louche  nv  \uA  bath<,  with  an  etlVirt  on  the  part  of  tlie 
patient  to  t4»e  in  as  lie  walks.  Indeed,  I*r.  Wliilioan  (irefers  a  W'anken- 
fant  slaie.  As  su|>plemental,  exercises  may  be  employed.  Massjige  is 
usefid.  The  aim  nidly  is  to  restore  tlie  mns(*les  to  their  propter  tone, 
to  make  them,  by  beitig  replaced  lu  normal  pusititui,  useful  in  supjMjrting 
the  arch,  and  eventnally  the  spring  may  be  diseontinued. 


Rhachitic  Deformities. 

Umicr  this  heatling  may  l»e  ineliidiMl  pigeon -breast,  bird's-nest  de- 
formity iif  the  thorax,  rhachitic  kyphosis,  knoek-knee,  bow-legs,  anteTL*- 
IMxierior  curvature  of  the  Iciug  bones,  and  weak  ankh's. 
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PiGEOX-BREAST. 

Pi^L^ni-breast,  known  a.s  pectus?  e:irinatuiii,  i?^  a  deformity  that  is  o| 
lio  very  great  .signiJieiiuee,  and  is  liurilly  worthy  of  a  platn?  in  u  ii^x% 
hciok  «>f  .siai^^iTv.  It  ?^li<Hil(l  l>e  lueiitioijed,  however,  if  for  tiotliing 
mom  than  to  irii[>res.s  iijMni  the  reader  tlie  (hffienlty  of  effeetin^  a  enre. 
The  varions  ck*viees  for  forreetinjLr  a  (leformity  of  thi.s  kiiul  are  UMially 
iliseartltHl  after  a  litth*  n^^e  of  the  same*  The  parents,  HHiiehow,  sc^eni^| 
to  pi*eter  the  rlefc»rniity  U)  the  remedy*  A  triii?s-^priTijr  .similar  in  .sJuqi^H 
to  an  ordinary  trusM,  witlj  pad  in  front  and  over  the  baek,  is  the  nn^'^t 
eommon  deviee  eniployed,  and  in  a  few  instanee^-i  I  have  seen  the 
deformity  inider^ro  a  modentie  recession.  Ordinarily,  the  niotliers; 
hand  is  alnnit  die  best  treatnunt,  and  to  erii|)Kn'  tins  agent  satisfaetorilj 
ttie  mothi^r  shiaihl  he  tanght  to  make  hrin  [M'e>sure  agTonsl  the  protrndi 
rh(^st-\val[s  wliiK^  the  ehihl  tak<'s  free  inspirations.  This  pnK-ednr 
emjJoyed  ibr  tifteen  or  twenty  minnteri  a  day,  extending  *)ver  a  \n\T\i% 
of  two  or  three  months  really  ahei's  the  shaj>e  of  the  tliomeie  walls  ii 
good  ileal,  yet  on  {leeoiint  of  its  simplicity  it  in  verj-  diflicidt  to  carry  ou 
any  nystenuitie  treatment  of  this  kind. 

Bird'h-xeht  DEFORMrrv\ 

Tlie  liird*s-nest  di^formity  is  a  marki^d  depn's.sion  at  the  lower 
t>f  the  sternnin,   resrmliling  a  binl*s  nest,  is  of  very  infrwpient  oeenr- 
renrrs  and   no  satisfaeti>ry  na^ans  liav(^  l>wn  devised  for  its  e<jrri(*tion. 
Indeed,  it  is  of  very  little  signifieanee  one  wny  or  tlie  olher,  d<x*s  not 
int(*rfere  witli  a  ehild's  health,  and  is  dimply  objeelionable  frora  a 
metie  point  of  view, 


KiiAiiirrir  Kyph(]i8I8. 

A  gcnenil  antero-jM»sterior  enrvatnre  of  the  spinal  eohmm  is  the 
f^iaraeteristie  featurt^  of  rliaetiitie  kyjihosis.  In  the  foregoing  nothing 
has  been  said  eoneerning  the  etioh^gy  or  patliology  id'  riekets,  for  the 
reason  lliat  a  fall  diM-ussion  of  the  snbjei^t  i^  better  adapted  to  a  work 
on  pa^<lia tries. 

The  age  at  wlii(*h  these  ehangesf  ooenr  is  between  the  first  and  thini 
year  of  life.  The  spinal  deformity,  however,  occurs  prior  to  the  lirst 
year,  as  a  rule.  The  eau^es  which  jn'ocbiee  riekets  are  pre^sent  at  this 
perioil  (jf  life,  and  tlie  p<tsition  in  which  the  i^bild  is  held  contribntes 
largely  to  the  mechanieal  prmlnelion  of  the  defia'mity.  It  persists  even 
lieyond  I  he  third  year*  and  is  easily  rec^^gni^iefl  by  its  relationship  to 
iither  rhac^iitie  changes  in  the  biKly  ;  fin*  instance,  the  b<:!iiding  of  the 
ribs,  the  sternal  deff>rmitics,  the  epiphysetd  enhirgenu^ots,  the  alxlominal 
a|>pearances,  the  deformities  of  the  lower  extrcnuties.  "While  c'jisivs 
oi*  rickets  differ  aeeording  to  the  severity  of  tlu^  lesion,  a  reas^maljly 
t^ircfnl  examination  will  enable  one  to  different  in  te  the  enrvatnre  t*f 
this  disease  from  that  of  tuberenlous  dtseasi'  of  tlie  bodies  of  the 
vertebrse.  A  ver>'  easy  metht^l  *»f  making  a  ilitlVu^ential  diagnosis  t^| 
this:  Place  the  child  in  the  ]injnc  jMisition  either  across  the  mother^s^ 
ktp  or  ou  a  table.     Grasp  tlie  feet  and  legs  with  one  hand,  and  with 
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the  other  hand  over  the  back  an  a  fiilcrum  attempt  exten.sion  of  tlie 
spine.  If  it  l)e  rliachitie,  the  deformity  will  disappear,  or  at  least 
so  nearly  disapi)ear  that  the  flexibility  of  the  column  can  be  easily 
esitablished.  If  it  be  the  kyphosis  of  Pott's  disease,  the  deformity 
will  not  disappear  and  the  spinal  column  will  apj>ear  rigid.  Again, 
the  kyphosis  of  Pott's  disease  is,  as  a  rule,  sharply  angular,  while 
that  of  rickets  is  more  in  the  nature  of  a  curve,  and,  indee<l,  one  can 
speak  of  a  posterior  curvature  of  rickets,  while  the  term  is  not  aj)pro- 
priate  for  the  kyphosis  of  Pott's  disease.  Atler  all,  the  diagnosis  is  the 
chief  point  of  interest  in  rhachitic  kyphosis. 

The  treatment  is  mostly  constitutional  and  i>ositional.  It  is  very 
seldom  that  apparatus  is  called  for  in  the  corrwtion  of  this  deformity. 
The  flexibility  of  the  column  itself  is  sufficient  guide  in  the  way  of 
treatment,  for  one  can  readily  see  that  the  upright  posture  contributes  to 
the  increase  of  the  deformity,  and  naturally  the  recumbent,  whether  prone 
or  supine,  will  aiford  relief.  The  nurse  or  mother  can  easily  be  instructed 
as  to  the  best  position  in  which  to  j>lace  the  child  throughout  the  day  as 
well  as  by  night.  There  is  nothing  better  than  one's  liand  or  arm  on 
which  the  child  can  rest,  the  trunk  acting  somewhat  as  a  st»e-saw.  It  is 
of  course  not  meant  that  the  hand  or  arm  should  be  continuously  em- 
ployed in  this  way,  but  a  numl)er  of  times  a  day  for  short  i>eriods.  The 
prone  iK)sture,  the  supine  as  well,  with  a  j)illow  on  which  the  back  (»in 
rest,  should  be  maintained  at  night. 

In  c^ses  of  ccmgenital  rhachitic  kyphosis  an  apparatus  of  some  kind 
is  nearly  always  re(piired — a  simple  antero-jK)steri(»r  spinal  assistant, 
such  as  the  Taylor  brace  for  Pott's  disease  or  the  Knight  s])inal  bra(»e. 
Plaster  of  Paris  cannot  be  made  available,  because  of  the  peculiar  shape 
of  the  bcKly.  The  congenital  deformities  from  ri(*kets  are  so  rarely  met 
with  that  detailed  accounts  of  appliances  must  necessarily  j)rove  of  little 
avail  in  disc»ussing  mechanidil  treatment. 

Any  system  of  fetMling  which  is  accomi)anie<l  hy  signs  of  rickets 
should,  of  course,  be  abandoned,  and  another  system  su])stituted.  So 
little  attention  is  given  to  infant  feeding  by  the  family  practitioner  that 
a  child  may  suffer  from  ri(?kets  for  months,  and  even  develoj)  deformity, 
before  mcilical  or  surgical  advice  is  sought.  Pjcdiatric  literature  is  cul- 
tivated to  such  an  extent  that  it  is  fair  to  presume  that  there  will  be  a 
more  general  knowledge  of  the  care  of  infants  diffused  into  the  profes- 
sional mind,  and  tliat  greater  attention  will  be  given  to  the  early  stag(vs 
of  rickets. 

The  More  Common  Rhachitic  Deformities,  such  as  Knock- 
knee.  BOW-LEOS,  AND  ANTERIOR  TiBIAL  CuRVES. 

Knock -KNEE. 

The  term  knock-knee  has  for  synonyms  Genu  valgum,  In-knee,  Genu 
intn»rsum.  The  Germans  employ  the  term  Knickbein,  X-bein,  etc.  etc. 
The  names  are  sufficiently  exi)lanatory  of  the  a|)|>earance  of  the  defor- 
mity. 

Knock-knee  appears  about  tlie  time  that  the  cliild  begins  to  walk. 
It  is  occasionally  seen  before  this  ]>eriod.     In  adolescence  it  sometimes 
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pre^eiit.^,  but  is  ihH  wj  often  ni'rliiieiiitrtM origin  at  tliL**  pericxl.     There  are 

a  mimWr  (»f  fsH'tnrs  wliirii  i*nitnlmte  t*>  the  i^riKhirtinn  of  kncx^k-kiiee, 
suAi  as  himy  <'lKHi«:ts  at  tlie  artinilar  snrfaef's,  U-n^il»eiiin|^  of  li|ranieiits, 
miil  ^i'uvml  lat'k  ai*  iiiLLseiilar  tone  due  to  the  disease  itself.  There  are 
three  bony  deforniitii\s  iouiid  in  knc»ek-knee,  any  tine  of  which  is  suf- 
ficient tti  produce  tlie  defcmnity  :  the  condyles  of  the  femur  differ  in 
^ize  ;  the  artieidar  fueets  of  tlie  tiliia  are  inie»[nal  ;  tlie  s^hafts  of  the 
Ik^ucs  may  curve.  It  is  easy  ttt  recognize  the  rluuigcs  in  the  <'oiidyles  by 
tlcxiug  llie  knee  sharply  ami  noting  tlie  ditfcreuce  iu  length.  An  anten>- 
hitend  curvature  of  the  fen>c>ra  is  often  assoeiatinl  witli  the  tlitlerence  in 
lengtli  between  the  eundyles^  ami,  indeeil,  one  mighi  depemi  ajMin  the 
other.  Tliere  sire  various  gratlcs  of  this  deforniity,  and  one  hnds  the 
text-bcMjks  fully  illnst rated.  Tt  is  souu-tiiues  unilateral,  t^r  you  may 
have  kuiH'k-knee  on  one  sich\  lH*w-lcg  ou  the  othtT»  For  instance,  in 
Fig*  *iH)  we  fiml  a  very  gocMl  ilhistr.itiori  tif  the  two  <k'f<innities  in  one 
Hubjef^t 

Fig.  3141 


Kuock-knce  luiil  Viuw-leg  in  Mamu  aubji^ct 

It  is  safe  to  assert  tlint  nuy  casi- id*  knock-knetM*an  be  cured  ;  it  i» 
also  Side  to  assert  that  iniujy  cas(*s  nudcrgo  a  spontaru^ous  cure.  It  is 
exeeediugly  (bliicult  to  tdjtaiii  statistics  bearing  upon  tlie  spontaneous 
enn*  <4*  kuock-knecs,  for  the  reiisou  that  the  tuiuor  gratles  of  the  ilcform- 
ity  st^ldotn  4'onH'  under  <>hst*rvati(Mi  at  fhe  eliiue,  and  the  general  pnicti- 
ti^iucr  attaciu's  s(»  litth*  ini]>ortance  to  the  subject  that  be  is  unwilling  to 
(ievofe  any  tiiu<'  to  a  cullcctiou  of  observations, 

Ft^llovving  Bnidford  and  lAivett,  the  treatuieut  may  Ijc  divided 
into  three  divtsitnis  :  first,  expectant ;  Simeon*  1,  meclianic^al ;  thinl,  ope- 
mtive. 

The  ex|HM*tant  treatment  is  sntficiently  safe  ft^r  the  ndlder  cases,  for 
the   term  ^*  cxpi'ctant  "  itself   |*resupposes    frequent  oliser  vat  ions,  with 
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attention  tu  the  iliftutie  details  and  to  liygionio  regulations.  Vor  instaiiri' : 
If  a  ^iven  case  vinw  iindef  obsorvatiun  for  the  iirst  time,  ntie  natundly 
Ifniki^  into  the  (|iie>tHin  of  diet,  into  tlie  <jnestion  of  hy triune,  and  into  the 
general  ei>ndition  «*f  the  rnus^'les,  l>«>nes,  inid  li^nunents.  Tracing  maybe 
taken  or  not  of  the  defr>rmity.  If  it  is  very  >liglit,  of  e^mrse  this  is  not 
done,  but  where  it  is  of  rniHh^rate  grade,  then  it  iseertiiiidy  wis<^  to  take  a 
traeing  of  the  linil>s  as  they  He  natundly  on  the  tahle  or  in  the  i^est  |Misi- 
tion  intowhieli  they  ean  he  forced.  Such  a  reeonl  may  uisily  he  kept  for 
conijiarijisoii  later  oii»  and  after  a  few  montlistd' waiting — (,*x|)eetant  treat* 
ment»  as  we  eall  it — the  physieiaii  c*an  easily  dett^rniinr  whether  to  resort 
to  nicH'haniejil  or  of^erative  pro(*e(hires.  ('hihlnii  who  live  in  the  eountry, 
and  those  who  have  even  pjod  liygienie  siiri'oundings  in  eities,  are  suh- 
H»<^te4l  to  the  ex|>eetant  treatment  with  gratifving  results.  Tlie  main 
ciiffienlty  is  Ut  overc^^rne  the  inother'8  ohje€tii>ns  to  the  deformity  from  a 
oosnietre  standjM>int, 

The  meehaninil  treatment  is  allied  for  in  eases  that  fail  uiuh/r  the 
exjieetant  plan  and  in  (*Jises  where  the  fh'forniity  is  very  pronomietHl — a 
detV»rniity  which  is  t^isily  reeogiiized  as  tiepending  upon  bony  changes. 
The  age  for  the  most  efficient  mechanical  treatment  is  l>ctween  thcs<:M*on<l 
and  the  fifth  years  of  life.  lieyond  the  tifth,  in  my  experience,  nicclian- 
ieal  treatment  aeeomplishes  very  little.  The  hones  have  l>e(*nnie  so  hard 
tliat  it  h  diffienit  to  make  any  impressirm  npon  tlie  elongated  internal 
condyle,  and  if  euongli  force  is  eniployeHl  the  patient  eiimplains  so  much 
that  die  [>arents  become  very  lax  in  attendance.  My  own  plan  is  to 
lulvise  against  raeehanical  treatment,  as  a  rule.  Devices  such  as  Inulding 
up  the  shoe  on  the  inner  side,  so  as  to  tlirow  the  weiglit  towartl  tlu*  taitiT 
bortler  of  the  foot,  sleeping  at  night  with  pads  between  the  knees,  ieet 


Fig,  317. 


Fig.  ai8. 


IHikalJrx'i  pUtster  bAnduRe 
icSchtrlbcr}, 


Voft>  plaKler  bAndiifr^  with  eln^iJc 
tract  inn  (Sohn'ttKrl, 


bound  together,  kei'ping  tlie  child  off  the  feet  as  mucli  a^  j>os8ihIe,  si^rve 
me  a  ver\^  grnxl  pnr[)ose. 

If  one  tleeide.s  to  employ  apparatus  and  can  overcome  the  oljjcctions 
on  the  part  of  the  part*nts  to  continement  to  bed  or  a  wlieeled  chair, 
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almost  any  fwvm  of  apjmmtiu^  will  he  ^CTviceable,  providwl  sufficient 
i-aro  IH  ^ivi'ii  tu  thv  w\v\A'u*i\\\\yu  ii(  tin*  siime.  Any  appliance  which 
allows  nuition  at  the  knee  is  ntil  .-^h  eilicieiit  as  that  which  Is  enipluye<1 
witliuut  motion.  The  chihl  can  very  easily  walk  with  the  knees  held  iiu- 
luobile,  and  will  s<jon  acquire  prHticieucy  in  walking,  Pla^ster  of  Pariji 
may  J  tlien^ore,  be  eniiih^ytHl,  The  liml>  can  be  forced  into  a  very  giXKl 
position  without  an  aiuesthctie,  plaster  t^an  be  applied,  and  within  a  fort* 
iii;j:ht  the  proccdor*'  cjiti  be  rept^ated,  Tlic  ]ilaster  dressing  cmplnyed 
hy  Mikalicz  is  very  enitncnt.  This  is  shown  in  Fi^.  •ilT.  The  clastic 
traction  may  also  be  cinployctl  in  eonjnnction  with  jilastcr,  after  the 
method  of  Vojj^t,  a8  in  ¥\g,  318.  The  most  eoninion  foiTn  of  apjia- 
ratns  fnmished  l)v  the  shops  is  that  showni  in  Fi^*.  3111  In  ordering 
apjtaratus  of  any  kind  it  is  well  that  the  nnrjiiecm  shtadd  take  his  own 
tracing  ot*  the  limbs — mark  on  t!ie  tracing  where  he  <Iesires  the  pads,  the 
thij^h-  and  ealf-baiids,  and  esperially  tlie  joints.  The  Shall'er  kn<x*k- 
knce  s|)lini  is  worthy  of  eonnuendatioii,  inasmuch  as  it  f*an  be  worn 
while  the  [mtient  is  piin^  about,  but  on  accorint  of  its  expense  and  the 
diiJicuhy  of  adjnstinj^  it  properly  it  is  not  generally  employal.  This  is 
shown  in  Fig,  320, 


Fig,  319. 


Fio.  320. 


V. 


AppamtUB  for  knock^knee  (ErichaenK 


After  the  expectant  treatment  fails,  and  after  a  puffieient  trial  has  licen 
given  to  mechanical  appliances,  it  is  not  difficult  to  get  n:>ns<'nt  for  an 
operation.  In  dispensjirv  itr  hosjiitat  practi(*e,  however^  <>perations  are 
more  fre(|ucritly  rcsoiietl  to,  bc(*anse  of  the  difficulty  of  glutting  apjia- 
nitns  in  the  first  jtlaee,  and  any  Iioarty  co*opcration  after  tlie  apjwiratus 
has  been  obtained.  For  this  renson  itj>cnitions  are  pcTformtul  ninch 
earlier  among  the  poorer  classes.  The  indicatiims  for  ojK'nitiiin,  tlien, 
maybe  sunnncil  uji  as  follows:  the  age  of  the  chihl,  between  nix  and 
ten  years;  the  hiji"h  ilegrcc  of  didonoity  ;  the  t^xtciisive  osseous  changes 
which  have  produecJ  the  deformity  ;  the  failure  yf  apjiiiratns  to  afford 
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anj  relief.  The  operations  them^lves  are,  in  the  onJer  fif  siaiplieity, 
manual  correction  uiickTan  anres^thetic—niiKst  extensively  uscil  l>y  l)elore, 
the  French  sm^t^>n— the  subeuUineonsiiivi.sioiiof  liginnenteiitUKl  tendons, 
iisteotomy. 

The  ninnual  correction  is  applicable  to  a  ven^  large  nuniher  of  cases, 
CBpecMully  in  chilclrcn  under  six  years  t^ii*  age.  lk'y«md  tiii.s  jige,  however,  it 
i!*  difficult  to  accomplish  uuirh  l>y  suiy  amount  of  manual  force  employt*d. 
The  o?4teiicla^t  may  l>e  employ e<l,  and  partn  may  l>e  hiitlii'icntly  stretched 
with  the  instnuueiit.  A  fracture  prirtluced  by  the  ost<HK*lust  i.s  alxHit 
a*  easily  healed  as  a  severe  spruiii  of  tlie  joint,  and  for  this  reascm  the 
instrument  is  rarely  emphiyed  unless  an  osteotomy  is  desire*!.  After 
correction  a  strong  splint  may  l>e  cni]iloyed,  or,  iK'tler  still,  phister  of 
Paris.  At  the  end  of  two  weeks  ttie  plaster  shtuild  \iv  rem<»ved,  still 
further  correction  niade,  if  necessary,  witJiout  an  aniesthetie,  and  the 
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Flo.  32L 


Uncs  of  o«te<itom>'     1 .  Miiyer.  Billroth  Pchedc:  Mftt-ewen't  QStootomes. 

2L   Anii«t]diil»«;  X  i)^Um,  Hccves.  Chietie:  i, 
MiMTewen ;  5,  Taylor* 

plaster  reapplied.     It  is  neeessari*  to  employ  some  niec-haiueal  sup|>ort, 
lifter  plaster  has  bi*en  dis«'iirdt'd,'for  two  or*  thre^  months. 

If  recfuirse  is  had  to  ttie  knif*^ — and  the  knife  is  fre^juentlv  LTn]jIoved 
even  in  efforts  at  manual  correction — it  is  nfccssiry  only  to  define  the 
tendons  or  ligaments  which  are  placed  on  stretch,  and  this  can  be  easilv 
done  by  the  index  finger;  then  thrust  the  tenotome  direct! v  upon  thV 
[  tcttae  struct un-^,  nick  back  and  forth,  and  incTcase  the  manual  force. 
The  open  ti**etion  of  tendons  or  liganirnts  about  the  knee-joint  is  not 
advocated,  even  by  tlit?  l>otder  surgeons. 
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Osto^toniy  is  the  opemtioii  par  excellence  for  tlxt'  older  cases^  and-, 
without  enti'riii^  ioto  dt^tails  i>f  the  varicius  oHlcotuniics  wliirh  have  Ix^ii^B 
udvtH'ated  and  from  time  to  time  aljaiiduiied,  the  ojK'nitiini  of  Macewea^B 
is  the  one  that  i^  iui»st  generally  employed  at  the  [uvsiuit  day.  A  very 
g(n»d  illui^tniticjii  uf  the  lines  of  oste<jtomv  i-s  .shcnvn  ioFig,  rJ2L  Mac- 
ewen*.s  osteotomes  are  shown  in  Fig.  322.  Several  years  ago  I  ai>ai]doiied 
tl»e  i)]M.'n  metlnMl  for  Maeewen^s  osteotomy,  and  have  resorted  t%%  siiln^u- 
tantHHis  osteotmny  hy  means  <if  the  Vauee  osteotome,  whieh  is  similar  to 
Maee\ven*s,  exi-ejit  that  it  is  not  so  thiek,  has  a  sharp  eiitting  tnlge,  and 
is  niundiHl  otf  at  the  eoniers  very  slightly.  With  this  instrument  I  ara 
euabknl  to  reaeh  the  bone  without  the  eiuployment  of  a  scaljwl,  and  c^i^H 
easily  make  scetion  of  tlie  l»one  witliiii  a  few  miuutes.  Tlie  line  of  ^ 
osteotomy  is  well  known  to  be  about  a  half  iiieli  above  the  e<»ndyle. 
Tlie  n|MTation  is  done,  of  eouise,  with  antisi^ptie  preeautions.  Care  i^H 
takrn  to  divide  the  bone  at  least  tltroiigli  two-thirds  of  its  thiekness,^! 
after  w!ii<^h  the  sohitittu  of  eontinuity  ean  be  eom))let«_Kl  by  mannal  foree. 
The  instrument  is  withdrawn  before  the  effiirt  at  eorreeti<ai  is  attempted, 
a  eompress  plaeeil  over  the  small  wound,  and  healing  of  the  sujiertieial 
parts  ])rom|>tly  takes  plaee.  In  jylaee  of  inserting  the  instrument  i»u  the 
inner  side  t*f  the  femur,  as  dm'^  Maeewen,  I  res4>rt  to  Mei'einnick^s 
modiiieation,  whi(4i  is  tt»  insert  on  the  outer  side.  Tliis  gives  the  ad- 
vantage id*  making  a  kind  tA*  hinge  of  the  inner  stnietnres  of  the  l>»ne 
and  ett'reting  eomplete  solution  of  eontiimlty.  It  i^  well  to  over-<M3rreet 
and  put  the  limli  up  in  plaster  from  the  Iree  ribs  down  to  the  hall  of  the 
i\H\\.  In  ortler  to  make  tin*  plaster  lighter  and  ensure  bett^T  fixation,  I 
sliajH'  one  or  twt)  biu's  tif  steel  to  the  eorn  eted  positi<ui  of  the  lind>^  and 
ineorpi»rate  this  steel  within  the  folds  of  tlie  |tlaster.  Union  takes  plnet% 
as  a  rule,  witliin  four  weeks,  at  the  end  of  whieh  time  the  plaster  ean  l>e 
changed.  At  this  period,  to(»,  a  little  better  eorreetitju  nni  be  made  if  it 
jg  found  desirable.  Three  or  four  weeks'  longer  u^e  of  plaster  is  nif- 
tieient  tf»eom]>Iete  the  eure.  The  eonvaleseing  treatnuiit  maybe  a  light 
s])nug  attached  to  the  lieelof  the  she>e  and  i-xtiiKling  uji  to  a  pa<l  on  the 
outer  side  ni'  the  thigh.  Indeed,  tlu^  kn<H'k-kuee  siu'ing  of  Hugh  Oweti^ 
Thomas  is  a  very  e<invenient  coiivales<ing  bra<'e.  This  consists  of  a;S 
stem  of  inm  or  steel  whieh  extends  along  the  outer  side  of  the  lind», 
fi-iun  a  erueial-sha[Knl  ]»ad  at  the  upper  third  of  the  thigh,  dr>wn  to  th*» 
front  of  the  heel,  where  it  is  curved  Into  the  shape  of  a  Muall  rtnl,  which 
jiassc  s  through  a  hole  in  the  Ium'I  extending  to  the  inner  side,  A  )»os- 
teriiu"  bar  from  the  jto  pi  ileal  space  to  the  lower  p(»rtion  of  the  esdf  is 
joineil  to  the  side-liar  by  means  ed'  cross-hands  at  either  end.  This 
lM»steric*r  portion  is  merely  to  keep  the  appliance  in  plaee,  A  roller 
bandage  to  hold  the  limb  over  to  the  outer  bar  eimipletes  the 
dressing,  ^m 

The  ku<H'k-knee  of  adolescence  is  usually  of  rliaehitic  origin.  Baker't^l 
kuork-knef>  is  not  rhaehitic%  but  de|K*nds  uprm  the  pexndiar  position  in 

wliiffi   the  |>atit*nt  is  ohligcHl  to  stand  a  certain   number  of  hours  a  day^ 

The  treatment  is  efinfinem(*nt  tf>  iM'd  with  side  splints,  ami  snbsetpientlj 
a  walking  ajijuinitus.  By  Hune  the  treatnu^nt  is  ii'ganle<l  as  exceedinglj 
unssitisHa-tory,  luit,  as  far  as  my  own  (observation  goes,  a  few  weeks  in 
IhhI  with  rest  to  the  parts  ai'ctniij^Iishes  a  grent  deal  in  the  way  of  relief 
and  nmkes  the  convalescing  treatment  very  simple. 
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reason  tbat  tluM'iirvt^  Is  rather  ii*wiy  thi-  tibui  and  i*efjUiix*^  an  ostootuniy 

for  its  rnrnTtinik  .V  rcfcivncv  Ui  tint  remarks  on  tlie  ox|HH'taut  treat- 
inent  of  kiinek-kiiie  will  eiial>le  one  to  jiuljLa'  e<|nally  well  about  the 
indications  in  l>()W-le*^s. 

A  very  fair  illustration  of  a  pair  c/f  how-le^  springH  is  thown  in 
Fig.  3tiJJ*  The  apiwiraturi  heix»  pn^sentetl  h  kntivvn  a.s  the  Knight 
bow-leg  rt])ring,  anil  differs  in  some  iines.^^ntial  details  from  the  tirdi- 
nary  springs  of  tlie  shops.  Ali  are  intended  to  make  pressure 
agaiitst  the  eonvex  side  of  the  Itmb  fi'om  a  bar  passing  u]*  the 
inner  side.  In  Fig.  323  there  is  a  heel-eup  nnd  foot-phite,  and  a 
free  jiiint  at  the  ankle.  The  inner  bar  exteotls  from  the  j<nnt  on  the 
inner  side  to  a  pad  just  over  tlie  condyle*  The  outer  bar  extends  from 
the  ankle-joiut  to  n  ealf-baud.  Tliis  outer  bar  is  seareely  neeessarj^  but 
is  used  iu  the  Knight  spriug  to  assist  in  keeping  the  ajiparatus  in  place. 
Where  the  eurve  l:^  general  and  extends  through  the  entire  length  of  the 
limb  there  is  usually  little  need  to  have  any  apparatus;  yet  where  the 

defctrmity  is  evidently  increasing  lui 
appliami'  sueh  as  is  sliown  in  Fig.  324 
will  answer  the  pin^pose.  Young  has 
presi'ntt^l  a  very  iugenions  mixle  of 
employing  the  ruhlnr  bandage,  which 
for  jiatieut^  in  the  recnndK'nt  posture 
might  prove  of  great  siTviee.  Tliis  \h 
>hin\n  in  Fig.  325. 

The  o]>erative  treatment  is  manual 
forc-e,  which  may  prcKbicc  a  grecH'Stiek 
t'nu'ture  of  the  liurb  or  even  a  fraciun* 


Fig.  :r27 


Fin.  328. 


Casii  of  b(:»w  -k'gs. 


RoW'l*>g  frmii  Ifisa  of  ltl>l« 


of  the  bono.     The  ttstcMM-last  is  emp!c*yed  liy  a  certain  number  of  ortho- 
piedie  surgeons,  yet  the  gciiei^d  surgeon  ju'efers  a  simple  ostin^tome.     A 
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&ir  sample  of  the  ui4tei>clu8t  is  .showu  id  Fig.  >12G,  aiid  Is  kuoMru  as  the 
Cimttan  o,-^t4<>clast.  I  imisst  cunfbss  tluit  1  lit^No  never  hi-eii  eiiumirred  i*f 
I  he  oste(K*last,  a,s  1  lui\'e  always  l>een  uble  to  eflet't  a  fraetarv  by  rnauiial 
tiirtv  fir  a  etnTtrtiinj  nf  tin-  ilt^fui'inity  l*y  a  sulHMitaueitU!^  i>Ktei»t<miy. 

Not  wisliiiii^  to  prvsi'nt  ca.^r^,  us  most  of  ihe  \vork>  an*  replete 
with  iUiistraiujiiH  of  cures  by  «»riteotoiny,  I  will  omit  iOiistnitionrt  show- 
ing the  deformity  as  well  as  the  result.  Ki^,  ^527  pres«.iits  a  most  extm- 
onliiiary  ciise  of  Ujw-legs,  due  to  faulty  articulalious  at  tfie  kuee.  The 
chihi  pre?!4-»nte<l  rotigetiital  abseiiee  of  tlie  radius  cai  botli  sides.  In  this 
instants  I  did  a  ruiieifonu  osteotiMuy  lielovr  the  epi|Jiys**al  liue,  not 
rimking  a  (Hnnplete  sohitiou  of  routinuity  of  the  hone.  Tbe  result  was 
aUiut  perfet^t. 

Ill  Fig, ♦^^H  we  hu%"e  a  ease  of  lM»vv-legdue  to  destructiou  of  the  tibia. 
This  ehild  suffen^tl  in  oavly  life  from  ueerosis  of  the  tibia,  lu  the  efforts 
at  removing  the  s^Hpie^itrnm  tlu^  lower  jHirtiou  of  tbe  hou<"  was  destroyed, 
mid,  a,s  she  liegau  walking,  thvn^  resulted,  riatiindly,  {i  most  extraordi- 
nary* degree  of  lK>vv-leg.  Dr.  Wiilinm  T,  Hull  ilid  a  very  satisfactory 
operation  by  uniting  the  tilaila  with  the  upper  <-iid  of  tlie  tiliia.  The 
result  is  shown  in   Fig.  .M21). 

The  eonehiding  n-uiarks  on  how-leg^  may  lie  snmmwl  up  as  follows: 
Milder  eai<es  refjuire  lUMther  merhuninil  nur  opeiutive  treatment.      Kven 


Ken u It  in  Fi^'.   lijs. 


eit^tgeratod  case?*,  where  theeurve  involves  the  wliole  leiigtii  of  the  liml> 
;mcl  where  there  is  spmdr!ling,  s*j  to  speak,  th*  nr«t  retiuire  treatment. 
<  liildn^n  under  four  years  of  age  pi*eseuting  even  a  marked  degree  of  bow- 
Ic*g«i  niay  be  cjonipletely  relieve!  by  the  use*  of  appinitufi.  Kei>eated 
Vol.  IL-21 
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attoraptsi  at  con'e€tit>n  witli  manual  force,  Bupplemeiited  with  plaster  of 
Paris,  are  siiftieu^iit  to  oiiTL^a  lar^e  inuiil>t'r  of  ca&iL^'i.  Osteotomy  i^  pref- 
emble  to  cstooelasis  if  tho  oyto<Jt<iiiiy  be  .suhciitaneous.  Cases  M'here  then- 
is  an  aiittTior  ourve  of  the  tibia  rtHjuire,  in  rare  iii?^tance.s,  a  cuneiform 
osteotomy.  Cuneiform  08teoti>iixy  should  be  rei^ervinl  for  a  high  degree 
of  anterior  eurvatiire  of  the  tibia,  but  never  useti  for  l>ow-legs.  Ad  excep- 
tion may  be  made  to  this  rule  where  the  articular  surfaces  of  the  joint 
ai*e  *lefo'tive»  and  tbexi  one  must  depeial  upon  his  individual  surgical 
judgment. 

Paralytic  Deformities. 

Under  tins  heading  may  be  ineliided  many  forms  of  elub-lbot  depend- 
ing uijtm  eerebml  or  spinal  pamlysis,  deforuiities  at  the  various  joints 
depending  ujion  muscular  shortening  or  niust^ular  spasm ^  and  Bublnxn- 
tions  an(l   luxations  of  the  joints. 

Ttie  most  common  form  of  jmndysis  from  whieb  deformities  result 
is  that  line  U}  poliniuyelitis  «)f  infaney.  (_Vrel>rjl  jiaralysis  pnMhKH*^* 
ui^ually  one  deformity  of  the  foot — namely,  an  eijtiinus ;  and  one  of 
the  hand — a  eon  t  met  ion  of  the  fingers.  Peripheral  i>amlysis  is  seldom 
followLHJ  hy  any  extensive  def<irmity,  and  will  be  ct>nsidered  in  this  con- 
nection iaily  as  one  of  tlic  ciuisls^  of  a  deformity  for  which  pJiomveJitits 
is  most  frecjuentiy  responsible. 

The  ^euenil  pnj<'titi(»iief  and  the  neurologist  have  come  to  the  eon- 
(4usion  that  little  in  tin*  way  of  restoration  of  a  mus<'le  jwilsied  fnjni 
pf)liomyelitis  after  a  certain  periml,  siiy  one  year,  can  l>e  accompHshe<l 
by  (electricity  or  oiassii^c,  or  both.  Attention  is  given  much  more 
gencmlly  now  to  tlie  deformities  which  result.  It  is  tbe  pn»vince  of 
the  ortbopaHlie  surgeon  tf>  nrevent  these  deformities,  and  certainly  bis 
opjvortunity  ^  lietler  now  than  it  was  in  Ibnuer  ytnirs.  It  is  not  in- 
kMiiled  t<>  diseriniinate  against  electrical  treatiuent,  but  it  is  a  fact  that 
electrittil  treatment  can  be  carried  on  to  uuich  better  advantage  wbert* 
joint-s train  is  prevented  by  mechiuiical  means. 

There  is  really  mithin^  complicate<i  about  the  nic*'hanica!  supjM>rt 
for  tliese  pandytic  lind>s.  If  we  have  a  drop-frM^t  to  deid  with*  an  appa- 
ratus wliieh  will  bold  the  foot  at  a  ri*^bt  angb^  with  the  leg  will  rest  the 
anterior  tibial  ^roup.  If  both  anterior  and  jxisterior  tibial  groups  are 
palsied,  then  there  neetis  to  be  a  limited  joint — ^that  is,  a  foot-plate  set  at 
a  right  angle  with  the  upright  and  arran^f'il  so  that  a  very  small  arc  of 
motion  will  be  permittcHL  This  apjiliance,  for  the  ]XM»r,  ought  to  l)e 
inside  of  the  shoe.  For  the  better  class  of  patients  it  can  be  attached  to 
the  sliank  of  the  shrx-  and  an  extm  steel  spring  i^irrie*!  tbruughout  tla* 
^le.  If  tbe  *juadrieeps  femoris  be  pu^aly/ed,  then  tbe  appliance  should 
extend  alxive  the  knee— ssiy,  to  the  upper  third  of  the  thigh.  A  spring 
joint  can  be  applied  at  tht^  knci\  ?^>  that  when  the  patient  assumes  the 
npri)j:lit  position  tbe  Hexed  hg  will  extend  and  by  its  own  weight  hx^k 
th(^  joint  at  tlie  knee.  If  tbe  patient  wishes  to  sit  down,  he  nm  touch  a 
spring  or  slip  up  a  pe^  of  some  kind,  wJuch  will  lilierate  the  kx*k-jolnt 
and  rtexiiai  ean  occun  These  appliances  aR^  so  very  coinmiin  that  it  is 
hardly  worth  while  to  illustrate.  The  chea])er  forms  of  apparatus  are 
those  which  do  not  pt^rniit  of  any  motion  at  the  knee,  Tlic  limb  m 
aim|jly  bound   to  the  U|>ri^hts  luid  a  peg-leg  is  made  of  the  limb.     For 
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the  t\n^h  flexors  aro  involvcnl  or  where  the  gliiteiU  grtjup  of  muM-le«  are 
jmlsitMl,  sn  tliat  tlu'  htnul  i»f  tin"  hoOf*  is  not  lield  j^iH'urulv  in  the  acetab- 
iihiiii,  a  ]R-lvie  hand  is  attaehid  ti»  tJir  upright  ^i^^[»]M^^t,  and  with 
sueli  an  af)naratiis  tlie  jKitieiit  is  alilr  to  ^-t  about  witli  a  fair  dei^ret* 
of    tsieilitv.     It    is   eiiiphiyecl    rxtensivelv    at    the    Hnspital    for    the 

Riiptiuvd  ami  (Vippled.  It  i.s  of  course, 
:ip|dit>d  after  all  deforuuty  is  correi*tt»d. 
'fhe  c-as**  fs  usually  one  of  danirle-Ieg, 
Hud  with  the  appliaufe  the  patient  eaii 
1^1  "t  alnait  very  often  without  the  aid 
!»('  ji  rruteh.  A.**  the  pit  lent  gTi^W8 
nidrr  it  heecmips  a  very  serions  ipjestion 
whetluT  the  nppamtiis  shouhl  not  ^vc 
WAV  to  an  <»xeisiou  of  the  joint.<  for 
ilir  |an*poH'  of  pnMhirinjr  syuostof^is. 
It  is  astonishing^  how  lax  the  joints 
may  heeoine  after  a  pHliomyelitis,  and 
a  very  gfKKl  ilhistnitiou  is  shown  in 
l^'i^,  -V^O.  A  etts<'  like  this  re(|uires  ap- 
paratus (Ml  hifth  sides,  with  ]Kdvie  luind. 
Cratoht^s  an*  needed  as  uelL 

The  ojH'rative  treatujent  (*onsii<tj?  of 
<iil>{*iitane(ms  divi>inii  of  t<'ndiius  and 
muscles,  division  of  tlie  same  hy  o|>en 
srrtion,  nianind  foree  undt?r  ether,  with 
\\iv  iunn!*ditite  ap|dinttion  of  plaster 
<>f  l*ai'is  to  maintain  tlu'  jrood  pt>^itiniK 
The  plaMur  ^ives  way  after  a  tVw  week.** 
lit  i^nnv  turm  of  support.  It  is  jK»ssible 
to  clividt*  tlie  tendons  ahout  the  ifK»t,  the 
hamstring  teiulons,  the  tensor  vajriiiip 
fi'moris,  the  adduetors  of  the  tliijrh,  and 
evi-n  the  faw/ia  lata— all  snl>eutane<»nsly. 
\Vln're  th<^se  siiujih*  proee^hirt\s  fail,  it  is 
iiptai  setiioii  and  divitle  nnis^'les,  tendons,  and 
the  tiugi-r,  A  very  interesting  ease  of 
tU*fonnity  is  shown  in  Fr^.  '4:M,  This  Iniy  was  known  in  the  hospital 
as  the  *^  Kangaroo  (*ase/'  The  tipire  shr*ws  his  nimle  of  hieoinotion. 
It  was  simply  ini)M»s>ilil('  fnr  him  to  extend  his  thi^dis,  the  flexors  at 
the  Idp  were  so  very  slna-t.  rndiT  ether  an  njien  ineision  was  made 
himI  all  the  uniseles  down  to  tht*  *ni]jsular  rijranu'nt  were  divi<led  ;  that 
is,  all  muM'les  whi(^h  preHMitinl  any  resistanei*  to  exteiisifm.  Within  a 
tew  weeks  lie  was  walking  on  erutehes  and  apparatus,  no  longer  (|uadri- 
He  has  atteniled  si'hool  fnr  the  past  threi^  or  four  ve 
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very  easy  then  to  make 
faseia  as  they  presi'iit   under 


jK?(lial 

rtHM'ntlv 


^'ear:^.    I  have 

had  him  phtjttj*rniphe4l,  ancl  the  residt  is  shown  jn  Fi^,  332*  He 
still  prrsiTjls  a  little  ch^lnrmity  at  the  hi|»s,  hnt  is  able  to  stand  with 
vtM-y  litth*  assistanrt%  without  apfKiratus  of  any  kind,  l)ut  with  the  apjiii- 
ratas  he  t»:'w*s  ahcaii  and  attrntis  as  an  out^jKitient, 

The  o|)enition  td*  arthnidesis,  whieh  is  an  effort  to  seenre  ankyloj^im 
at  a  joint,  is  often  indieattnl,  espeeially  where  it  is  diffieult  to  keep  apjwi- 
ratus  in   reimir  and   where   the   iiatient   is   nnahle  to  hear  the  expn^e 
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At  the  ankle-joint  the  articular  surfaces  can  l)e  easily  reacjhtd  and  pared 
off,  and  union  should  take  place  without  any  suppuration.  The  same  is 
true  of  the  knee-joint.  The  operation  is  seldom  called  for  at  the  hip. 
Where  this  seems  a  necessity  it  would  be  better  to  amputate. 

Diseases    of  the    Joints. 

General  Considerations. 

It  is  generally  conceded  that  American  surgeons  liavc  made  the 
greatest  advance  in  the  treatment  of  not  <»nly  the  diseas(»s  which  im- 
plicate the  joints,  but  of  the  deformities  which  result  from  these  dis- 
eases. It  is  therefore  fitting  that  a  treatise  on  orthopaedic  surgerj' 
should  include  both  acute  and  chronic  diseases  of  the  major,  as  well 
a.s  the  minor,  articulations.  As  already  outlined  in  the  carlit^r  [wirt  of 
this  dissertation  on  orthopaedic  surgery,  the  prevention  as  well  as  the 
correction  of  deformity  demands  most  careful  consideration.  In  dis- 
cussing the  joints  it  is  unnecessary  to  divide  the  subject  into  different 
parts  corresponding  to  the  joints  involved,  except  in  so  far  as  treatment 
is  concemed.  In  a  general  way  we  c^n  treat  of  the  etiology  and  the 
patholog}'. 

Nomenclature. — The  role  which  tulKjnnilosis  j>lays  in  the  etiology 
and  pathoh^'  of  the  diseases  now  under  dis<'Ussion  enabl(»s  us  to  name 
two  general  divisions — tubercular  and  non-tubercular.  Then,  again,  we 
have  acute  and  crhronic — the  acute  rarely  tubercular,  the  chronic,  as  a 
rule,  tubercular.  The  above  statement  must  be  tiiken  in  the  light  of  a 
marked  difference  between  the  chronic  joint  disease  of  children  and  of 
adults.  For  instance  :  the  majority  of  cases  of  such  dist»ase  in  children 
are  tul)ercular,  while  in  adults  the  non-tubercular  diseases  predominate. 
The  division,  anatomically  s|x»aking,  is  the  following :  Periarthritis, 
arthritis,  synovitis,  articular  ostitis,  osteo-arthritis.  It  is  admissible  to 
name  a  disease  after  the  joint  involved — for  instance,  shoulder  disease, 
hip  disea.se,  knee-joint  disease,  etc. — yet  a  nomenclature  of  this  kind  is 
misleading.  It  is  not  sufficiently  scientific^  for  the  reason  that  accurate 
diagnoses  are  seldom  recpiired  and  the  therapeutics  must,  of  necessity, 
be  unsatisfactor}'.  The  term  ^*  traumatic  "  as  applied  to  joint  diseasc^s 
is  not  so  generally  employed  as  it  was  one  or  two  decades  ago. 

Taking  up  the  different  joints,  we  have  in  (»ommon  use  the  following 
nomenclature : 

For  the  joints  of  the  upper  extremity: 

Periarthritis,  arthritis,  tubercular  ostitis. 

Ill  the  lower  extremity: 

For  the  hip :  Hip  disease* — ^a  very  common  term — hijHJoint  disease, 
morbus  coxarius,  coxitis,  tuberculosis  of  the  hip,  articular  ostitis  of  the 
hip,  periarthritis,  rarely  synovitis,  bui'sitis,  neurosis. 

lor  the  knee:  Periarthritis,  acute  synovitis,  chronic  synovitis, 
hydrops  articuli,  hydrarthrosis,  tumor  albus  (white  swelling),  arthritis, 
osteo-arthritis,  internal  demngement  of,  bursitis  of  the  knee,  neurosis, 
Charcot's  knee. 

For  the  ankle  :  Periarthritis,  arthritis,  tuherculiir  ostitis,  white  swell- 
ing of,  caries  of,  neurosis  of. 


326 


onrnov.Emc  svbgerv. 


Etiology.— A(*i!tt'  joint  diseases  are,  as  a  nde,  tmuniatic.  ExfX'i>- 
liuniilly»  \vt*  huve  tlu'  k!if>|ratlii*'  cliseaN'  <lt  pending  ou  a  germ  of  r^nne 
kiiiti  The  fhronir  atf'L'(*ti<nis  of  the  joint  ilt'[>en(l,  in  (^hiklren,  jinmarily 
n\HHi  tlie  hariiliis  i>f  tuljereittosis.  In  athilts  thvy  result  ihrni  a  sprain 
of  8unie  kinil  ;  tliat  is,  tmuniay  froni  rheiiniatism  *\r  gout,  and  from  cer- 
tain lesioiiH  of  the  nervous  nvHteni.  It  is  unntH-eKsjirv  to  dwell  in  detail 
npon  the  mode  of  invasion  td'  the  barillus  of  tidjereido,sis.  It  is  simply 
enoiigli  til  say  that  the  gi-nn  is  intnrthu-rd  into  tlie  system,  that  it  findi* 
its  way  Ut  the  honr-rnds^  and  tlnTf  rlcvelojts  an  « ostitis  fj'om  whii-h  an 
arthritis  may  restdt.  It  is  crnieeded  tliat  in  a  namher  of  rhriinie  joint 
diseas4.^s  in  (^liiltln*n,  tidiereidar  in  nature,  a  sH)j;lit  tniunia  of  sonie  kind 
has  servtMt  to  make  aetive  the  tnlierenlar  ft Ktjs  and  in  this  way  tnintribute 
to  tlie  ilt'velopmeut  of  a  ty|>iwd  ttdxTeular  ostitis  of  the  joint. 

Pathology. — A  joint  that  is  primarily  involved  in  disi-ase  shows 
*4iangt's  in  the  arti<'idar  caitilat^t^s,  :tnd  ahont  tlif  ^unv  time  in  the  syno- 
via! nR'mhran(^  \\  la^n  trauma  is  tlie  eans<*  tlit*  chan^rrs  may  be  at  Hn^t 
(jiiite  well  msirked  or  s<'arrely  signiiieant,  yi't  the  use  of  the  ji»int  befiire 
Nature  bus  had  an  opportunity  of  repairinji;  the  niisi^bief  di»ne  tc^nds  to 
an  int-ri'ase  of  the  hypenemin  and  the  ilestrnctive  elmn|i:t;s  whieh  ibilow 
an  intiammattny  protrss.  The  (h*eper  j^trurtures  are  involved  s*'ti>nd- 
arily  in  sneb  ra^es,  while  a  vrry  markixl  Irsion  may  Uv  in  prog:ress 
within  the  joint  itsc^lf  For  instam-c  :  oiu*  niiiy  have  a  irelatinons  eon- 
dition  (>!'  tliL^  synovial  mi'mbrani-  of  the  kne<\  distiu(*tively  tuberenlar, 
while  the  fleejjtn*  layers  cd'  the  eartilage  may  be  si'ureely  involved  at  all. 
Wheiv  the  ilisease  is  primarily  o^^titie  the  joint-ehanffcs  are  then  t«cond- 
ary,  an<l  extensive  h'sions  may  exist  in  tlu'  Ixaie-ends,  while  very  slight 
inHamniatorv  rliuup/s  may  exist  in  the  joint  itstlf.  Indrt^d,  joint-i'lianges 
may  undergo  c^implt^te  res<»luticm^  nnd  a  foens  (d*  dis(*ase  in  tlie  hone — a 
ravity,  tor  instamr — may  exist  for  ninuy  years.  Bone  tnliercnilosi.s  is  mt 
intimately  associated  witli  the  eh  rem  if  jt^int  tli^eases  4  if  ehildren  that  we 
ean  sehhim  disiissiKviate  the  two.  In  adnlts  other  rhangt's,  sneb  as  a 
hhrillaticm  id"  the  synovial  fluid,  are  rhanieteristie  of  rheumatic*  atfeetiaiis. 
The  most  imjHn'tant  changt's  that  take  jilaee,  and  changes  whii-li  rail  for 
the  si^-rviees  of  thi'  snrgiHiu  mo>t  frLHpieutly,  arr  subluxations,  bixations, 
and  the  usnal  adhesions  whieh  iM-bing  tu  tiukylosis. 

Treatment. — This  eini  be  diseussed  only  in  a  general  way.  The 
priniaples  whieh  underlie  the  management  of  diseases  of  the  joints  are 
rest  anti  proteetiou,  .\s  supplementary — and,  indt*e<l»  ou<^  might  .siiy  i^m- 
piemen tarv — -to  those  two  pnui-iples  we  have  diet»  hygiene,  and  every- 
thing which  tends  to  buihl  up  and  reston*  tlie  general  health.  Details  a8 
to  how  rest  ami  protcrtion  shall  he  se^-nnnl,  tin-  time  when  thes<*  prinei- 
pl(*s  shall  be  dis</arde4l,  the  ne<"essity  for  motion,  for  instanee,  and  Ut«e» 
more  properly  belong  to  the  individual  joints  now  tf»  be  ronsidere<l. 


Ostitis  op  the  Hip. 

Clinical  History.^ — Thedis<*asi*  first  makes  its  a[»|»ear?me<'  iu  thesbniH> 
of  slight  stitlViess  at  tlie  liiji,  with  a  litllr  lamrness,  searrely  appreciable. 
The  pain  is  usuidly  an  early  sy m[Kom»  and  this  is  referred  to  the  knee 
as  well  as  to  tln^  hip.  Indeeil,  the  pain  iu  the  knee  so  often  precedes  the 
[min  in  the  hip  that  one  is  deeeived,  and  very  often  mistake^  the  knee- 
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pain  for  (li:;>ea^'  at  this  artieulatiun.  Tln^  story  which  parents  bring  ih 
Uioul  as  followi* :  The  ehilil  had  a  full,  ysiially  a  very  insignifit*ant  fall, 
and  afterward  bt*^ii  to  ^^how  a  little  lameness,  stiff'iu-Hs  about  the  hip, 
would  fail  eiusily,  ery  if  handled  at  all  roti^bly,  etc,  ete.  A  little  eross- 
exaini nation  brings  out  a  long  interval  usually  Ix^tween  the  fall  and  the 
lirst  **ymptoiii8  whieh  the  mother  van  rtM-M,  By  **  long  "  ig  raejint  from 
one  to  six  or  twelve  months*  ludtiHl,  it  is  learned  that  the  fall  is  an 
after-thought,  and  that  it  ix*«|nires  s<ime  little  invt^stigati^n)  an  thv  part 
of  the  fiiniily  to  learu  alj«jut  the  fall,  Thr  syni|vt4>nis  are  si>  very  slight 
at  Hrst  that  it  is  not  thought  mH-esstiry  tot*idl  iur  any  luedieal  atlvice,  and 
wi thin  a  few  day s  * »r  a  week  1 1 » e  little  | )a t i en t  is  inn e 1 1  bet te r.  In*  1  eed,  the 
part*ut,s  lielieve  that  there  h  no  limp  whatt^ver,  Tlu'  rule,  however,  is  a 
limp  alwayn,  and  tlu'iT  are  XQVy  few  ejiiw^s  on  rtn-oi'd  whert*  there  has  been 
anv  positive  evidene*?  as  to  the  etunplet*'  dif^i|)pea ranee  of  the  limp. 
Alter  the  subsidenee,  more  or  less  tminplete,  ni^  this  group  of  symptoms, 
whieii  we  are  in  the  habit  of  terming  an  i-xaeerlmtiou,  there  eomes  a  ny- 
tnission,  whi<'Ji  extendi  over  a  variable  pericnl — from  one  or  two  weeks 
to  two  or  three  months.  The  stH^ontl  exaeertiation  ih'pends  usually  npon 
some  slight  trauma.  The  (*hihl,  by  reason  i*f  its  awkwardness  and  the 
wire  nee>t»ivsarv  U*  avoid  any  distress,  gets  a  fall  or  a  bruise  of  mniw  kind, 
and  there  18  a  rejKHition  of  the  first  train  of  symptoms,  l/snally  thest* 
are  a  little  mon*  exaggi'niteiL  The  himeiu'ss  is  univv  pn»nounrrd.  At 
the  first  attaek  then*  may  not  have  lui^n  any  nigbt*tTies.  Dnringtlie 
s«?<!4mti  one  night-eries  mmc  on,  as  a  rnh\  and  aiv  very  ehamt^teristie. 
They  are  not  c*oniinnous  through  the  night,  but  the  mother  ht^irs  a  nhriek 
«»r  a  sMTeani,  gcK*s  to  the  little  fi-llow's  bud  and  tinds  him  .s<iiind  asleep, 
or  sometimes  timls  him  with  the  thigh  ttrxfd  im  ihe  abdomen  and  hold- 
ing the  knee  with  his  hands,  still  <lozing  otl'  to  >let|j.  If  she  watdies  a 
while  by  the  IkhI,  she  *>ljsfrves  some  spasm  id"  the  limb,  HJine  grinuu'es 
of  th*^  faee,  a  scTeam  in  the  sleep.  Wlu^n  the  mnseular  spasms  iKHuime 
severe,  the  ehild  awakes  and  will  vry  for  a  little  while.  Intelligent 
mother**  jsometinies  make  this  observation — that  if  the  limb  be  held  and 
iilight  tnu^tiiin  made  the  ohihl  will  go  aW  to  shrp,  and  slri'p  well  as  long 
ttj4  the  traetion   is  eontinued,      Aftc^r  one  or  two  we<4>s,  or  a   little  longrr 

iM*rhaps,  tlie  symptoms  just  dtv^cribrd  subside  in  a  mctisure,  nu<l  therr  are 
<»ss  jinin  and  less  dist*ondbrt,  but  the  lameness  then  seems  t**  be  periua- 
neot-  Every  one  i^  *'onvineetl  that  the  child  is  actually  lame.  The  family 
physician  is  usually  eonsnlted  almnt  tliis  lime,  aud  if  1h^  beaearefnl  man 
and  has  actpiiiYHl  the  habit  of  going  over  his  eases  wit li  the  tboronghness 
tliat  is  requisite,  he  finds  ecjnsiflerable  impsiirment  (*f  motion — tenderness 
in  making  the>i*»  movements.  There  are  m*  swelling  and  no  deformity. 
The  family  histor\'  is  usually  olitainal.  The  (4»ild  is  g^-nerally  ouite 
robiji^l^kKiking,  and  the  eustomary  opinitm  given  is  that  it  wonlci  be 
well  to  await  further  developments — that  it  is  ditfieult  to  iletermine 
the  nutnr*'  of  the  tnaible.  The  sfK*ond  remission  is  foIlowe<l  by 
another  exat*erl»ation,  and  the  examination  ma«le  nsunlly  results  in  a 
diagnosis. 

While  the  alx»ve  is  re[»resi»titative  of  a  typical  ease,  there  are  many 
atypieiil  instancH's  of  hip  dis4^a^.  For  instance  :  The  first  group  of 
liymptoms  may  be  very  slight,  ver}'  insignifieant,  and  the  first  remission 
may  la^f  from  *<ix  jnonlhs  to  a  year,  \vith  s(^areely  any  changes  during  tlie 
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reiiii?*??inn,  Wlmtever  hvnipttmis  di-vdiip  i^u  HC-an^ely  he  dignified  witli] 
thi'  nuiiio  of  un  exm-erbatioii.  Agiiin,  tin/  invasion  may  be  very  8uddeu,j 
very  ;uniti%  and  deiWriiiity  iiiny  yv>\\\i  within  a  few  day» — a  deformily 
wlueli  is  rh;»nieteristie  of  the  advaneed  staj^e.  This  exa<:i»rl)ation  may 
la>it  for  many  wet^ks,  (H'  nmntlij^  even,  <hn'nig  whieli  time  the  child  i.H  c^>n- 
fine«l  to  l*ed  <»r  h^ibbles  ulM>nt  on  a  ernteh,  or,  if  he  walks  at  all,  walki4 
witli  ^reat  lanuin^s.  Tlie  subsiM|n(^nt  exaee*H>ations  are  nsnally  not  so 
aeiite.  i 

The  di.^niHs  it  nuist  be  notetl.  is  rharaeterized  l)y  exa<*erlmtians  with 
rendssions,  and  l*y  rertain  stap'>  whirh  have  hmjj;  been  reeo^nized  and 
are  named  first,  see(*nd,  and  thin  I. 

The  first  stag*'  eiirresjuinds  to  tl*e  early  invasion,  and  is  marked  b y  i 
the  !*ymptotn8  wtiieh  have  l>een  desin'il>etl  in  the  early  part  of  thii*  sec*- j 
tinn,  niarke^l  l>y  tlie  absenee  i>f  deftmuity  and  with  a  very  slight  limp. 

The  seeond  stage  l)egins  with  tlie  oi-enrrenei-  id'  tlefonnity,  and  Ls 
marked  pathohigieally  by  cn/rtain  changes  in  the  bone-snlistanee  itself. 
Thf  stnit'tnres  alHint  the  liip  have  iK'eome  shortened  a  littk%  h>  that  it  ij? 
ditti(ndt  to  i-orreet  tin-  defi^niiily  even  l*y  manna  I  fori-e*  Ihiring  this 
stage  abseess  a|j|)ears,  and  tlie  prc^ssnn-  of  the  sae  npon  the  i^ift  tii=sue45 
eontributes  a  giMwl  ilr.d  to  the  thdonnity  and  eimst^s  jmin  of  a  different 
ehannier  from  tlirrt  in  tht-  early  stage.  The'  limb  is  nnieli  more  sen- 
sitive.    Tilt'  deinnnity  is  nsnally  i\\\  exjiressii^n  of  tlie  severity  of  the  t^se. 

The  third  ^Vd\iv  is  markc^l  by  tlir  hegiimingi^f  shortening  of  the  limb. 
Changes  now  takt-  plaei"  in  Xhv  relatit*nslji])  whic*h  the  iu*ek  snstain^  ta  * 
tlie  shaft.  In  plarr  of  the  rmrund  obtuse  angle  the  angle  beeomes  very 
nearly  a  right  angh\  Tbi>  is  tfionght  to  l»e  thir  to  must'ular  sj>aj<m,  on 
the  one  hand,  an^l  walkin^r  on  tbi'  lind»,  \vhert4*y  the  weight  is  thrown 
against  the  iiniKurcd  hea<l  aii<l  m:  <"k,  thn>  giving  jin»ndnenee  to  the  tn*- 
chautcr  joajor.  We  have  thin  a  deiVninity  at  tlu*  hip  wliieh  isnanetimes 
reganled  as  a  disliw/atioii,  bei'tnis^*  the  tnK*hanter  is  so  j>rominent  and 
l>eeanse  it  eornes  abi)ve  X^'latttnV  line,  NV^latonV  line,  it  must  be  inider- 
iitoixl,  is  a  line  dmwn  from  tire  tiji  of  the  anterinr  i*uj>erior  iipinoua| 
prot*esH^s  to  the  tuber  isefiii. 

Thi^  tliird  stagr,  tlien,  is  tin*  stage  of  shortening  ;  the  seeond,  of  slight  J 
(hd'ormity  ;  the  iirst,  iif  no  def(»rniity.     The  elinieal  Insttirv  oj"  the  sew^nd  , 
stage  \<  that  i»f  very  sharii  exatvrbaticius,  long  eontimied,  attenilefl  witli  < 
abseivss,  w^hieh   oeeasionally  disjippears — nsnally  goi's  on  to  ojK*n  i?|K>n-j 
taneously.    When  the  abs^-ess  tloes  <ipen,  the  beetle  \\*\Qr  ensues,  the  gen- 
t^nd  liutrition  is  nmeh  impaired,  the  ehild  sntfers  from  losj*  of  sleej*,  and 
the  ean*  may  be  s4'V(*re  or  mild  in  prt»|^>rtion  to  tlie  extent  r»f  tlie  original 
lesion.     This  is  the  ^t4lgr  of  rrutclie>,  of  Avheeled  rhairs,  of  eitntinenient 
t(»  bed.     The  third  stage  is  very  similar  to  the  seeraid  in  its  histoiy,  but 
may  inelude  reparative  prtHTss  as  well  as  destruetive.     If  the  fonner, 
the  ehild  gets  about  without  enitehes  or  su}>port  of  any  kind,  but  ^till 
hfUs  a  ver}'  prononneed  limp  and  tht^  shortening  is  very  marketl.     If  the  i 
latter ♦  there  is  n  h>ng  period  <if  i"(»nfitiement  to  bed,  pn»gressive  emaeia^l 
tion,  (h'velo}>jnent  of  amyloid  t  iumges  in  the  liver  and  kidney,  attendi*il 
with  albuminuria,  urine  with  low  speeilie  gmvity,  o^h  rna,  anasan^a,  and 
death.     A   fatal  issm-  may  ensue  without  involvement  of  the  liver  and 
kidneys,  and  the  ehild  may  sim]dy  waste  away  and  die  of  exhaust  ion. 

It  should   also  Ik*  noted   that  the  scrond  and  thinl  stages  are  not 
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iy»  of  tlie  typittil  Ibrm,  uiul  are  imt  a 

■thf  j^erond  ^ta^  may  pivsi*nt  a  very  A\i^\\X 

amount   ut*  cletV»rniity,  and   nmy   ntit    nrc*- 

WOEki    any    abhe<*iis    whatever.       The    Xm\\\ 

i^iap*    imiy    prt^j4<mt    the    Uhuiil    .Hhuilenin^ 

rhirh  characterizes  the  ^Ui^\  and  yet   nu 

<*fsj^    lie    i*n^j^»nt.       Iltm^hly    speak in;jr, 

Tm  ap|iears  ordy  in  alxnit  50  ]kt  cent, 

thi»  cjL'^.»s,  and   if  a[»pr<i]>riate  ti\'atment 

csirly  eitipIoy<il  SO  jicr  et»nt,  may  cs^^ipc 

!>?««H«?<s,     Tlic  al»s4'i*rfs  itself  usually  results 

a  Hitius  juid  the  litnh  will  he  marked  hy 

itt*^a4,    ultimately  by    eicatrice!^  where   a 

ivomhle  iiiHue  takes  place. 

It  iii  diffienlt  to  illustrate  l)y  photoji;i"a[*hs 
iieditTerent  fMisition^  wliich  die  hip  assumes 
jrin^  the  eourst*  of  the  disease*  The 
Ganges  in  tlie  tir^t  stage  are  usually  about 
w  nates,  and  it  retjuire^s  very  close  photo^ni- 
ilhy  to  brin^  out  tlie  ?jlipht  variations  from 
be  nitrmub  The  sixsjud  stage  is  very  well 
lu^lrattnl  iu  Fig.  1\IM\.  The  third  stag**  is 
uon^  eitsily  illnstmt4'<l.  For  instance,  iu 
Tig.  l^H  we  have  tfie  tliird  stiige,  wliieli 
"n>ws*  the  deformity  iu  Hexion,  and  this 
»xion  can  he  lH*st  made  out  by  so  placing 
Uie  [Nitient  on  a  tal*!e  that  everj'  one  of  the 
spin* HIS  j>r*«vsK»s  will  i^ifuw  in  t*ontact  with 
laid  table.  In  Fig.  .'l^^5  the  same  patieut 
h  standing^ and  sinews  the  lonlosis.  Again 
^m  Fig*  *yM  we  have  the  third  stage  well 
ltij'«tnite'<1,  and  the  cieatriet^s  are  shown  as 
idl.  In  adflition  to  this,  there  is  extretue  r 
|uiuus«t  ^vhictj  has  n'sulttnl  by  reason  of  }l!^,^ 
Itietit*s  cffiirts  lf»  walk.  A  \vry  grNMl 
stion  of  uliMH'ss  is  furuished  iu   Fig.  i\t\1 


aliove  described*      ludecil, 
Fig.  333. 


^^ 


/ 


i4Ht'i1   Itl    ntJll 

■II  of   rlpht 


iliup,  with 


Th 


npies  a  very 


Ffc;    H:U. 


In  fMmilty  r>f  thjnl  Hul'' 


ivorttc  >otl!r.     IKn'P  femoral  abt=^eess  in,  fuiluuatcly,  uneounmui,  since  it 
cxw^cdlnj^ly  dittii*ult  to  manage*  for  the  n^ason  tliat  it  enemaches  upcm 
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the  IVrimnil  vessels  ajid  intt'rfui'es  witli  o|*erati\T  trpatiiient  us  wcl! 

the  expectant. 

Fig*  335.  Diagnosis, — It    is    exoeediiigly  iiu- 

portiint  to  reiM^rnize  the  tiefonnity  id  iti^i 
early  stn|ft\  In  onler  to  da  this  n  veryf 
intimate  kmiw ledge  of  the  clinu^  hi^ 
tory  and  natun*  of  the  disease  is  em^n- 
tiah  Willie  every  one  eannot  pos«C!» 
the  information  by  cHnicml  expericDfe, 
ever\^  one  ean  aetjnire  a  routine  habh  nf 
making"  bis  examinations,  and  tfni  culti- 
vutL:  a  power  of  observntion  which  all 
miMlical  LH>1  leges  should  tench. 

Fro.  336. 


Til  in  I  twinge. 


Thint  ttAge  after  uteoen. 


There  art*  certain  signs  wliieb  are  reganled  a.^  patliog7iom*»nic,  aif 
these  are  few,  while  tl)ei\'  are  many  nther  signs  atid  symptoms  whio 
taken  fulhrtively,  go  f<t  make  u|>  a  ease,  and  {i  knowledj^t*  of  which  wil 
enable  anv  in  makr  a  diagnosis  liefore  any  deformity  arist^s.     The  patlij 
ognonioni<'  signs  are  R^sistantv  to  movement  iii  all  directions — this  : 
anet'  aet^^nipajuefl  witli  reflex  spasm — and  j»  charaeteristie  limp. 
ordinary  symj>toms  are^*hanges  in  nates^  flattening,  for  instanc**,  of  1 
same;  loss  or  "^Imrtt^ning  of  the  ilio-feni(>ral  crease,  atmphy  of  the  lit 
jieriartieidar  tcndt4'nrss,  night-cries,  the  typical  scream,  a  history  i»f 

the  linm. 


insidious  invasion,  and  persistence  in 


imp. 
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To  make  a  Jiagnosb,  therefore,  one  should  strip  the  i>atieiit,  and  while 
thirf  is  beiiijET  done  a  hi>-tt»ry  can  be  obtainetl  Then  note  the  eonipanitive 
iTK*{i?iirement8  of  the  limb.     Tt^t  the  joiiit-fiinetions,  fiexiuii  una  exteii- 
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^ion^  alxluetion,  uddiietion,  mtatinii  inwiird  juid  niitwnrd.  These*  tests 
should  V>e  uiiide  earefiilly  and  delihemtely.  Tlie  sciund  hi[>  sliunid  lie  nut 
Uirough  all  the  luovemeiits  that  we  attempt  on  the  att'eeteil  ^^ith'.  Tlie 
obild^t^  exj)rej«**ion  .sluudd  lie  noted  when  the  ntfeett'd  hip  is  exainined. 
In  this  way  one  a\n  hv^X  iliseover  the  reflex  .^pnHm  whieh  is  ahjM>!st 
patlmgnomonie*  It  i>  not  eiioiij^h  to  move  the  liml)  t»ver  a  small  are, 
bat  complete  flexion  shouhl  be  attempted,  eiimplete  extensiiai,  and  eom- 
pletc  aA-  and  <7/fduetion.  It  hap]>en8  very  4d*ten  that  the  reflex  ,siMi^m  i^ 
not  exeitint  until  the  liuiit.s  of  thesi'  movements  nrv  reaelied.  .bant-ten- 
derne.s8  is  st^hlcMii  present  in  the  early  stag*'^ — indcMMJ,  it  is  the  exee|)tion 
to  find  it  prescMit — and  in  testing  i^^r  JHint-teiMl<Tn«\ss  imk-  shoahl  rH»t 
?«trike  the  kne<»  *»r  the  iin^i  witli  a  hh»vv,  ainiin|i:  theri4iy  to  drive  thi' head 
of  the  Ihor*  inti*  the  aeetalinlnm,  he*"anse  the  (»hild  inv(»lnntai*ily  resists, 
tMid»  while  one  may  get  pain,  it  is  the  piiin  i»f  m<»vement  an*l  not  of  the 
Jinvt  blow.  Atrophy  is  nK'ntion*^!,  hceanse  this  is  a  very  eonunon  A^n 
\u  all  tlie  varieti(*s  and  stug-es  nf  tiip  diseasi*.  It  i>  nt^t  /lef^endent  n]>on 
constrietion  nf  the  linil),  bnt  npim  tbe  involvenient  of  tht^  nerves  impli- 
cated in  the  diseas*-  itself.  The  nntritiun  suflers.  It  is  dilbealt  to  learn 
finytiiing  by  pilimtion,  ahhon^ii  it  is  necessary  to  employ  this  means  of 
db^CK^m  lu  one&  routine  nietho«i. 

in  the  mort*  advanced  stages,  stn^ond  and   third,  diajLinnsis  is  not  so 
difficulty  and  we  make  our  examinations  usually  to  drternuue  how  nuuh 
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ilij^eitsf  exitits,  wltetluT  the  Imiiy  clmnget^  are  very  pronouiioed  or  not 
whftht'r  thf  acH't;i!juhiiu  is  iuvulvt^d,  what  conipliration.s  may  exists  etij 
vU\  ;  and  in  tliis  ruiuit'i'titui  it  may  }fe  well  to  stato  that  it  is  next  tu  rni« 
p(is>il>li%  in  niy  uwii  exjK'i'it'ri«"t%  ta  ditlercntiatc*  l>et\veiMi  the  femoral  jui* 
aretalnihir  form  in  tlie  early  ^ta^e.  Indeed,  it  i^  ditlieult  enough  in  tin* 
ndvanred  stages.  If  an  ah.Mi'e.ss  appears  above  Poii|mrt'8  ligament,  the 
presimijrtion  is  that  the  aeetalmlnm  lias  Ihh'U  perfonit(*<J,  antl  in  this  way 
the  aet^talmlar  (oi'Tii  eiai  l»e  reeogiii/.ed.  But  there  are  abseej^iset*  whieh  begin 
at  first  hi'low  Poii[»art*s  lignmeiit,  mui  Irarrnw  np,  tn  aj>prar  in  a  jihiec 
whieh  woidd  inilic^att'  the  (\\istetiee  of  the  jirrtitration  uf  the  afetaJnihini. 
T\w  ordinary  ghit(»al  ahserss  (Mmies  iVom  tlie  digital  fc^s-sji,  and  apj»eam 
tin^t  as  a  j^mall  nmnd  tumor  just  alio ve  the  troehanter  major.  Indeed^ 
this  abs^eess  i.s  f^onietime.s  mistaken  for  the  head  of  the  femur,  anc 
diagnoses  uf  dish)eation  aiv  id'teii  made  when  this  small  abneess  it^  prea 
out.  Palpation  iii  the  rxamiuation  of  advaueinl  eas4's  is  thereftire  o$ 
great  strviee.  In  making  :i  diagnosis  i>f  lunylnid  disease  wv  slandd  fine 
a  low  speeiiii'  gnivity  in  the  urinary  exiJinination,  allmmin,  and  easts, 
Aniyhiid  changes  may  \iv  jKredieted  hy  a  low  spet*itie  gravity  of  nrine 
with*>ut  the  presenee  of  allaimin.  The  pre*ieiicv  of  jiain  in  the  hejiatie 
region  hns  often  been  notetl  l*v  myself  in  observing  wises  frt»m  time  to 
tinN%and  I  haverome  to  t(H»k  U]>on  this  tis  in  timpruiant  sign  in  diagnosis. 

In   inaking  a  (litlerential  dnigiiosis  tn  the  iir>t  aa<l  s<*eond  stagt^s  we 
havt*  hi  fonsidt^r  synovitis  of  the  hiji,  |jeriarthritis,  phlegmonous  intlani- 
tiiatiotis  within  the  pelvis  and  in  the  iliiM-ostal  spaee,  Pott's  diseaMMtf  th< 
j«pine,  hysteria  (neurosis  of  the  hip),  |M»liomyt'litis,  ami  malignant  disc 

The  tyjacnd  primary  synovitis  of  tlu*  hip  is  so  execHnlingly  rare  tliat 
one  sehhim  em^uuntrrs  this  eomlitiou  from  whitli  U*  tlitferentisile.  Many 
years  agt»  I  pul>lished  :i  few  ras(/s  id' synovitis,  lait  fi»r  ti'U  or  hfteen  veal's 
1  havi'  not  obKTN'rd  a  single  instance,  \\v  have  an  acute  invasion^ 
dL*|Riideut  U|ion  tnuuna  tyr  exjiosure  to  severe  eold,  early  deformity, 
tlie  first  tew  days  jKiin  lady  of  mo^lerute  degre<%  and  a  clistinet  fnlnes 
whieh  ean  be  i*eeoguized  deej>  under  the  gluteal  iiuiseles. 

IVriarthritis  in  ehildren  is  nsnally  phlegniomms  in  tyjie^ — is  attendc 
with  indiinitinu,  rise  of  trn\]H*r3itnr<%  enrly  disd>iiity,  ahs<^nee  of  reflex 
s|Hism,  and  absciKM'  of  atrophy.      TUv  pro<'('ss  may  Iw^  aente  or  suliaeiit€ 
It  IS  rarely  efn'onir.     Within  a  few  weeks  an  al)sei*ss  may  form,  the  eoii- 
stitutional  symptoms  will  he  very  severe^  and,  when  the  ptis  is  liberate 
cMtla-r  by  nature  nr  the  knife^  a  prompt  reiMivery  follows.     In  the  rhen-^ 
matie  f<»rni  nf  periarthritis  tlie  type  is  usually  ehronie.     There  is  very 
little  ill  tilt  rati  on  :  rtther  jnints  arc  involved,  esptn-ially  the  knees,  rarrlj 
the  hiji  sdone  ;  tht^  patii'ut  is  uii  athilt ;  smd  the  usual  signs  above des<'ribe< 
tor  true  hip  disease*  are  wnnting. 

In  intlammatory  ermditiMiis  within  tht*  }M*lvis,  siu^h  as  a  i>erityphliti 
ahseess  or  a  perinephritis,  fhc^re  is  the  usual  sudden  invasion,  attendefl 
genendly  with  si  ehill,  ruustiiutionnl  ilisttn^lMiner  snffieii'ut  to  ket*[i  tlie 
piitient  in  bed,  dtd<ii"mity  v\ithin  a  ehiy  or  two,  ;m<l  increase  of  the  de* 
f(>nnity.  Pnljiatiiui  will  t*nal>le  one  to  re^'ognize  a  deep-M'attHl  fidness 
i4tlier  in  the  iliae  fossi  or  m  the  ilitwostal  s|>aee.  In  testing  the  hip  as  to 
fiinetiou,  ah^  and  ^K/duetion  will  be  free,  while  extension  will  be  re.sisted. 

In  Pott's  dise'asi'  td' the  spine  the  limp  differs  from  that  of  hip  disease. 
While  tlie  child  may  favor  the  limb  a  little,  it  is  not  the  step  of  fear 
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which  cbaracteriaces  the  linip  of  liip  ilist'iiM-,  All  thu  movements  aii* 
Dornial  except  t^xteiwcm,  un*l  in  Ptttt's  diirinise,  where  it  involves  the  la^t 
dorwtil  and  first  or  sectuul  hituhai",  there  is  rei^istanee  to  exten.siou  by 
ronton  of  irritation  of  the  p^ojis  uiid  iliticiLs  miist^le}^.  The  absence  of 
many  gi^iis  that  belong  to  \n\\  dis^'use  will  pn»nii>t  one  to  examine  the 
!<pinnl  cHilumn,  to  te?st  its  funeti(»n,s  'mv\  at  tlie  sune  time  tc»  explore  the 
iliiic  fo?*<i  w  itli  the  tinkers.  By  exploring  the  ilme  ios.sa  f  mean  digital 
pilpation  with  the  thighs  Hexeil,  so  that  «>ne  ean  «hse(»vtn",  even  tlironj^h 
the  abdominal  walls,  the  pi^^senee  or  absL-ner  of  intiltratiHn  in  the  sliuallj 
of  the  pdoa8.  In  the  l*ott\s  disease  we  are  now  eonsideriu)r  pM»as  abi^eess 
is  frec(uent]y  pre^nt,  and  the  digital  exaniinati<»n  will  enable  one  t<» 
reoo^nize  even  a  small  absees:?. 

N^enrorte*^  of  the  hip  sinmlate  frequently  eertaiii  types  nt'  dip  disease* 

In  gtiting  the  history  hysterii*al  syniptHms  will  r-ortainly  apjK'ar.    Tliere 

will  be  spinal  tenderness,  tend^^rness  toll<»win^  the  enurH'  nf  the  anterior 

tTural  or  the  .seiatie  ner\'e,  hy|jera^stbes»a  of  the  skin  supplied  by  these 

nerve.-*,  and  a  deformity  of  the  hip  wlneh  varies  in  de^ii-e  ir<mi  day  to 

day  ;  that  is,  at  times  f>ne  will  note  seixreely  any  th'forniity,  while  perhaps 

the  next  day  there  will  lie  inarkrd  Hex  ion  of  the  thigh.      An<ither  neor- 

os.is  i>f  the  hip  is  that  de^iemhnt  npnti  irritahility  \\(  I  he  spin:d   nerves, 

bmught  aliout  sometimes  by  exfwisnre  to  eold.      Ijj  my  own  expuriencx* 

lioys  from  ten  to  twelve  or  fonrteen  have  pivsentt'<l  thi^^  form  of  neurosii^ 

mure  freipiently,  and  the  nenn>sis  .seenii*  to  follow  exposure  to  enld  ;  tliat 

1**,  I  know  of  sc^veral   instances  where  swimndng  early  in  the  spring  nr 

lute  in  the  autnnui  has  hi-rn  folluwed  l>y  ratluT  aeute  tleximi  uf  the  hip, 

i|min.  lameness,  and  disability.     In  girls  alM»yt  the  sanu*  agt^  rhi^rea  snru< - 

^titiies^  aecom]*anies  the  deformity  and  makes  the  diagn<>sis  nitlier  dithrnlt, 

but*  after  all,  a  routine  examinaticm,  as  above  suggestetl,  will  enidile  one 

to  eliminate  all  of  the  dis*^as(*s  that   have  beeti   tnenttoned    In  diseussing 

tlitlenmtial  diagnosis. 

The  two  remaining  ones^  poli^iiuyrlitis  ainl  malignant  diseas4\  pre- 
«i^it  greater  obstacles,  and  yet  a  |K»linmyelitis  lias  stirh  a  well-marked 
history  *if  invasion  that  a  test  of  the  funrtiuns  nf  tlie  juint  will  enable 
line  onlinarily  tu  make  a  diagnosis.  If  the  examinatiorj  be  made  witliin 
a  week  or  two  from  the  invasion,  there  in  so  mueh  hypenesthesia  ab(*ut 
the  limb  and  the  joint  itstdf  that  one  ninst  exercise  gn-at  vwvv  in  eli*'iting 
all  the  faet.s  in  (Minneetion  with  the  eas<». 
,  In  malignant  dis<'asc»  the  shidlt  of  the  bone  <>r  the  |H'lvis  is  involve<l, 
r»M*ly  the  hi.^uf  and  neck,  m>  that  we  must  de|iend  npon  not  only  c-arcful 
physical  examination,  l>nt  the  hlsttuy  ;  which  hist<»rv  is  replete  with  very 
»iluirp  fiain,  burning  in  nature,  whieli  is  not  relieved  l»y  any  methrMis 
of  rn*atment.  Fortunately,  malignant  disi'as^'  nirely  (»t*eiirs  in  early 
childhiN»d,  sii  that  the  dang(»r  nf  an  error  in  diagnosis  is  redne(*il  to  the 
nunimnm.  In  adult  life  we  encounter  mahgnaiit  discus*'  more  fre- 
<^uenth%  and  in  adult  lite  hip  tliseas*-  is  the  exccptioih 

Treatment. — In  iliscuswing  the  jwitliology  nf  joint  disease  reference 
W5M*  made  to  (*ertain  principles  in  treatment  which  were  to  be  discussed 
more  fnlly  in  treating  nf  individmd  joints.  In  the*  early  stage  the  joint 
4tould  Ik*  put  at  n-st.  It  is  well,  jiHt  as  srwm  as  the  diagnosis  is  made, 
1o  put  th*^  patient  to  bed  with  weight  an<l  jadley,  and  employ  enough 
welirht    t4i  oven*onie   the   retlex   s|iasm   anti   maintain   a   go«wl    j>osition. 
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Ik'Hd'  will  !>^iu'ely  tiiUuw  tliis  methud,  but,  as  it  in  important  to  device  \ 
ftirni  lA'  tn»iitniriit   Ijv  vvliii^L  tlie  piitleiit  iiui  \w  up  and  out  of  dimr^,  w^ 
furtiuiutely  liavt*  Jiumcnms  n|>pl!iincr.s  tiint  euii  be  iidjusttnl  and  that  call 
be  uiif^ily  olititiriciL     li'  one  ij^  reriic^tc*  i"ron»  n  lar^e  city,  it  i^  well  not  to 
rely  t^Mi  iniplieitly  on   the  virions  splints  of  tlie  sho|is,  but  to  employ 
.some  form  of  plnstie  dressing  for  the  hip  which  ei*n  be  supplemented 
by   axillnry  erutclies.     What   I   niinni  is  this:  u.  neat-fitting  and  li^h^H 
plii.stei*-of- Paris   l>anda^e  eiiu   Ijo  a|>j)lit'd   fnim  the  frer  ribs  down  oved^| 
thr  hi  [I  to  thr  i';df.      In  tliis  way  thr  p<iiiits  aljove  and  IxJow  the  hip  are 
iniMicjbiliwd  as  welL     A  lii^h  shot*  un  the  toot  of"  the  simnd  limb,  with 
a  iniir  of  axillary'  erntehes  \im^  eut>nj[jh  for  this  lind>  thus  lengthened, 
will  (*oinp!ete  the  outtit,  and  the  patient  t-im  pt  alnjut  and  ^et  the  benefit 
of  hygiene  and  an  out-t*f-<loor  life     If  one  is  s|KH*ially  skilled  iu  the 
c"oustruc*tiou  (jf  leather  a|rpliauces,  a  similar  su|>pi)rt  eau  be  nuule.      It 
is  ne<'4's.'<iry  to  Uvnr  in  mind  that  thi*  liuili  nmst  he  not  only  kept  imino- 
bile,  but  the  drt^ssiu^s  nmst   hv  so  ap])lied  that  tlie  reHex  spasm  which 
(K'eurs  am  do  very  litth'  damage.     The  plaster  or  leath(»r,  for  instance,  ^ 
which  is  employe*!  should  Ht  very  snugly  just  above  the  condyles  andfl 

alxnit  the  pelvis.    It  should 
1  i(i,  338.  ulso  extend   well   back  of 

and  over  the  trochanter 
major.  I  am  eonvineeil 
that  a  uiunlier  of  eases  thus 


Till"  plii»l*r-of-P»riR  Ninr1itfrt«  nitivutO,    (By  i^ermission  of 
tlu>  Tnifitt'tR  of  thi-  Vhkv  Fri/e  FiindJ 


waiAtd's  htp^plint. 


taken  early  by  the  family  pnietitioner  and  treated  as  above  des<Tibe<l  eauj 
l>e  eurLMl  withuut  shortcnijj^,  witliout  deformity*  and  ^ith  almost  pcrfcH^t 
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fuoction.  The  employment  of  bli8ters  and  coiuiter-irritants  is  of  very 
little  u^,  stc»  far  vla  my  own  experience  goes.  I  am  (|Uite  iKwitive  tliat 
wuiiter-irritanfc^  in  any  ftjrm  will  do  very  little,  if  anything:,  towanl 
nrrei^ting  the  di:*ease,  and  I  am  sure  that  they  will  nut  prevent  deformity. 

Unless*  one  can  ade*iiiatoIy  protect  the  hip  while  tlie  mtient  is  goinjj; 
»t>c>ut  on  crutohes,  it  \^  lietter  far  to  maintain  tlje  i\H?umtent  |>^»?^ture  in 
iK^il  with  wciglit  and  pulley.  If  detiirmity  has  already  arisen,  tlien 
thf're  is  still  grt^ter  need  for  the  bed- treatment,  beeanse  an  iiielined 
plane  win  be  employed,  and  in  this  way  traction  can  be  made  in  the  line 
uf  (lefonnity. 

The  question  often  asked  by  physicians,  when  to  pnt  on  a  splint, 
may  be  anj^weretl — just  as  st>on  as  you  can  lit  a  sjvlint  ti>  the  patient. 
Thif^  does  not  mean  as  sckju  as  you 
fan    fit  the   jmtient  to  the   splint. 
Time  in  ImhI  is  not  time  lost.     The 
?^plint,  therefore,  c^n  l>e  usied  in  any 
stage — can  I>e  used  just  as  8<M3n  as 
fhe  disease  develops  and  before  any 
defijrmity    arises — but     it     should 
Jneet     the     indieations ;     it    should 
protect  the  joint  against  the  tnioma 
«»f  accident  and  the  traunui  of  re- 
flex    muscular    spasm ;    it    shouki 
h<»Ul   the   limb   taut,  therefoiH?,  and 
thit    weight,  if  the    jmtient   walks, 
Hh<^»ulil  be  tnmsferred  either  to  the 
nxilla  rir  to  the  |)erineum. 

Among  the  sjilints  whieh  re- 
t^uire  axil  buy  erutehes  are  the 
pUister-4if-Paris  splint,  wliieli  is 
'  II  in  Fig.  338,  tlie  Willanl, 
m  in  Fig.  339,  tlie  Thomas 
■«*plint.  Fig.  340.  The  Willard 
splint  can  hanlly  be  em  piny  (-^d, 
however,  as  a  fixation  splint  unless 
I  ho  joint  l>e  done  away  with.  Dr. 
Willanl  himself  employs  it  in  con- 
valesfMUg  cases.  But  with  the  joint 
liH^ketl  it  ser\a^s  a  very  us<*ful  pur- 
p«>se,  \Xs  ctmstruetiiin  is  wry  sim- 
ple, as  it  is  made  over  a  e!ist. 
The  Thomas  splint  has  a  very 
extensive  us<:»  thronghout  Great 
Britain.  It  is  a  simple  i>osterior 
i^plint,  but  requires  mther  nice  ad- 
justment if  it  is  to  be  at  all  servieoable, 
mentione<l  ait*  used  fur  traction  purposes. 

Orthcijmxlic  surgeons  genemlly  favor  traction.  In  my  own  practice 
1  employ  traction  wherever  it  is  [Kissible  to  do  so,  but  I  find  it  nec'cssary 
frf**pjently  to  iimit  the  traction  and  iMuploy  sim|de  fixation  ;  for  instance, 
where  tl»e   limbs  are  excoriated   from   adhesive  plasters  or  where  the 


\ 


ThuuiH>  splint  applied. 

None  of  the  splints  thus  far 
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fiyinptonis  are  ver)'  acute.     In  hospital  pnictice,  where  the  in.strunieut- 

nmker  i?  ahvnys  at  hand  and  where  the  putieiitu  are  under  daily  obs4*r- 
vntitm,  I  find  it  neeessiiry  fretjiiently  loMfuit  the  r^rtliiiary  traction  splint 
in  very  acutr  ea.ses^  and  employ  until  these  riyniptotni?  have  Hubsided 
i-M>nie  f(U*ni  «4'  fixation. 

Among  tlie  trattion  splints  may  he  mentioned  the  h>ng  tnietioij 
isplint  ihlly  ilhisti-ated  in  all  te.\t4jooks  and  t!ie  I'helps  si»lint.  Thef 
are  many  varieties  of  the  snlint  iirst  named,  the  haig  traeti<»n  splint, 
hut  all  emhiidy  jiraetieally  tue  Siune  prineiples  that  the  first  sjilint  was 
inlendrfl  tn  emi^jdy.  All  are  moditi(*{itions  of  the  Davis  splint.  The 
nhort  Sayrt*  splint  is  ou  the  same  j>riuciple. 

It  is  dithcult  to  estimate  the  value  of  tin-  lutig  traetiou  splint;  i| 
is  cnpially  dif!ieult  to  decide  upon  it^  disadvanta|jes.     As  a  nieaiKs  of 
relief  from  jKun  and  as  a  enmfort  to  a  child  afflicted  with  hip  diseas**  its' 
valne  can  i-crtainly  not  Ik'  over-estimated,     T(*  one  wlm  has  uhs^TVe*!  fur 
a  mnubcr  <tf  years  sufVcring  in  {ill  stages  of  hiji  disease  frum  the  painfi 
sf^asm,   from   <listorted    liuibs,   from   confinement    to   bed   and   en»w(l 
wards,  a  s[kHnt  which  enaldes  the  child  to|»;(»t  up  and  out  of  dixirs^  to  walk 
on  the  perineum,  and  to  play  with  other  children  seems  an  inestimal)le 
iHNaL     Too  nuieh,  however,  is  ^daimed  for  the  splint.     It  is  claimed,  for 
instance,  that  if  prf*perly  applie<l  it  will  not  oidy  prevent  defnrmity,  but 
correct  detbrndty.      It   is  t^lainuMl  that  the  htncr  splint  \{mM\  in  eonjune- 
tion  with  an  incliuHl  jilnue,  is  amply  suftieient  to  corn *ct  the  hir^er  nnm- 
Ik^i"  of  defbrniities  tliat  occur  at  the  hip,     (hi  the  (»ther  hand^  there  are^ 
very  grmxl  men  who  claim  that  it  is  not  competent  to  eorriH't  deforniitYjl 
and  is  not  eorupetent  to  prevent  (hdbrnnty.   It  is  a  nsefnl  instrnnient  in  a^ 
l:irg(*  pr(^pfHli(in  of  euses.     The  protcctiou  it  af^iirtls  the  jnint  by  reanm 
of  the  tnictioii  cuahh'S  the  jiaticnt  to  lead  an  outHif  door  lije  without  th^ 
aid  of  axillary  4'rutches,  and  where  it  is  a[>pliefl  h<'fure  deformity  occur 
an  intelligent  surgeon, with  any  kind  of  home  coniperatinn,  iiin  certainly 
prevent  dcJ<n"»Jiity,  as  a  rule.     In  di^^pensiirv  jinictitT  thin  liomen>-ojR'ru-j 
tiuu  is  so  dif^cult  to  get  that  one  som<^times  despairs  of  condnctiug  the 
a\crnge  run  nf  hip  <list'as<^  to  a  successful  issue.    I  >cfVu'mitic>  chi  occur  witl 
die  long  s]>lint,  and  it  is  exc(H«diugly  dillicnlt  ti»  prevent  ^leformity  cvci 
after  it  has  been  corrected.      In  private  pnictice   1   am  snre  that  nmel 
la'tttT  results  c^in  Ix^  obtained.     The  ideal   hip-splint   has  not  yet  beeis 
inventtHh 

Tlic  Phelps  splint  is  elaiuK'd  by  its  inventor  tt»  not  only  prevent  de-^ 
fr^nnify,  Imt  to  secure  absolnti*  prc*teeti<ai  to  tlic  juiot,  and  in  this  way  it 
is  tlionght  to  meet  all  tlie  iiHlit^ations  re<joired.  Yet  the  pnmf  is  thus 
tar  wanting,  in  my  opinion,  tliat  this  splint  will  tlo  what  is  elaimcd  tor 
it.  It  c*ei1ainly  has  eertain  advantages  over  the  long  tmctirai  sjilint,  and 
tluy  are  these:  it  inmmhilizes  the  j<jints  alx^ve  au<l  beliiw  tlie  liip-joint, 
thus  preventing  any  mns4'nlar  actiun  which  wonhl  distort  the  hip  :  it  dit^ 
tributes  t!ic  weight  hetwtvn  the  [lerincum  and  axil  he,  <a%  mther,  it  re- 
lieves the  |>(^rinenm  r»f  the  weight  uf  tlic  body  and  transfers  it  nearly  alf 
t<»  tlie  axilhe.  One  feelH,  however,  that  if  the  hip  can  be  managtHl  wifli- 
iait  the  use  of  axillary  crutches  and  without  immobilizing  the  lower  jjar 
of  the  liipinal  eolunui,  the  treatment  t^an  lie  made  nnieh  easier  for  t\\t 
]mt]ent  ami  nmch  less  annoying  to  the  parents.  The  Phelps  splint  \t 
illustnited   in   Fit:.  ^*i41. 


OSTITTS  OF  THE  HIP, 


337 


FUK  341. 


An  important  question  which  one  is  called  ui>on  to  ileeide  is,  How  long 
I  miii>t  the  splint  l>e  worn  ?     If  a  case  can 

gecnire  the  advantages  of  the  hmg  traction 

.splint  before  the  stage  (»f  rleforniity — tliat 

\?^y  the  tin^t  stage  uf  the  disease — it  rtHjoires 

fr*>ra  one  to  two  years'  continuous  use  of 

rhe  splint  to  effect  a  cure.     I  have  never 

felt  that  one  coulil  get  the  best  results  by 

using  a  sjjlint  liy  day  and  weight  ami  pul- 
ley at  night-     The  ehihl  should  ^k'e|>  in 

the  apjjaratus*     Care  slioulcl  be  taken  to 

see  that  g<>ixl  traction  in  made,  especially 

at  night,  and  maintained  tliroughout  the 

day.      If  the  use  of  the  splint  is  begun 

after   ileformity   ha*^  arisen,   in    the    sec- 
ond stage,  the  time  requisite  for  the  best 

nrsult  is  fn»m  three  to  four  years.     It  is 

in   tills  stage  where  abt^cess  is  likely  to 

occur,  where  already  important  changes 

have  taken  phit^e,  not  only  in  the  liead  <»!' 

the  Ixme,  but  aLMiut  the  joint  itself.     Tlie 

proivss  of  resi>luti*in  is  exceedingly  sh»w. 

A  splint  is  ap[died  in  the  thinl  stage  very 

often  atler  the  correction  i>f  deformity, 

by  fiome  jsurgeons  before  deformity  is  cor- 
rected, and  it  its  in  this  stage  that  it  isdif- 
[ficult  to  name  any  time  for  the  wearing  of 
I  i^lint.  If  one  is  salistietl  that  the  dis- 
is  fully  arrested,  the  splint  need  be 

w*»rn  fi>r  fn^ra  six  to  eight  months  after 

the  cx»rrection  of  deformity.      (_*i>nvales- 
I  eing  splints  are  emphiyed  towanl  the  close 

of  trt^atment.     There  is  no  c|ueHtion  more 

ditficult  to  deciile  than  wlien  a  good  iirntection  splint  may  be  dispensed 

with  and  a  convalescing  one  substituted  tht*refor* 

The  ordinary  tests  of  cure  are  unsjxtistactory  at  best.     Many  ortho- 

pcpdic  surgeons  of  very  Iai*ge  experience  claim  that  there  is  disease  prt*s- 

ent  Ety  long  as  reflex  spasm  exists,  and  there  niv  many  surgeons  who  are 

never  able  to  decide  when  reHcx  spjisni  ceases.  About  the  best  test,  in 
I  my  own  experience,  is  that  which  was  formulatt*d  liy  th(^  late  Mr.  Hugh 

Owen  Thrimas — namely,  the  test  of  fiuictiim.      His  |ilan  was  to  remove 

the  ftn|ianitus  when  he  felt  that  the  joitit  had  been  protected  a  sufficient 

length  <if  time  and  wlien  there  were  no  inflammatory  prrKlucts  to  be  rccog- 
|tiix4Ml  alMiut  tliL'  hip.  At  the  end  of  a  week  he  made  another  <'xami- 
[ nation,  and  if  lie  f^mnd  tliat  the  range  of  motion  had  increased,  lie  wjis 
[positive  that  the  diseast*  was  fully  arrested.  If,  on  the  other  hand,  the 
rfange  of  moti(»n  had  decreased,  the  splint  was  reapplied,  and  he  felt  sure 
I  that  longer  protection  wiX:^  requiit^d.    lo  my  <»wn  practice  I  employ  at  tlie 

peril hI  when  Mr.  Thnnuis  would  remove  the  apparatus  a  convalescing 

splint,  which  is  a  splint  that  does  not  employ  traction,  that  give*  motion 

at  the  Iiip,  knee,  and  ankle,  and  is  really  the  Duw^*s  splint  of  Taylor. 
Vol.  U.-22 
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This  apparatus  has  served  rae  a  very  good  piir[x»se,  and,  while  it  is  true 
tliat  eirruDi8tanccs  .sTJiiu'tinies  coiripef  me  to  return  to  the  proteetion 
^Ijlints,  ill  the  niMJority  uf  ni.^tanee'^  this  neeej^sity  doe?^  not  arise** 

In  c'l(K<ing'  these  reouirks  on  tlie  use  of  n|^]»iinitiis  I  wi.^li  to  guard  my 
readers  ngtinist  the  iiiiprnpiT  use  of  tlie  adiiesive  ]*hi,sters»  and  to  dwell 
upon  the  necessity  for  pmteetion  oi'  the  knee-joint  during  the  entire 
ejcmrse  of  treatment.  In  employing:  adhesive  strips  for  traction  the  idas* 
ter8  sliouhl  !)e  h:>ng  enougli  to  extend  frum  tlie  upper  thiiJ  of  the  thigh 
to  a  point  iihout  two  ineht'S  ahove  tlie  malleoli,  Not  only  sliould  the 
plasterhi  he  this  long,  but  the  surgeon  should  s<*e  that  they  adiiere  ehist^j 
to  the  thigh,  &o  that  tori  nuieh  traction  may  not  be  made  upon  the  knee- 
joint  itself.  As  a  result  of  the  imprtJper  appliaitiun  of  plasters  and  of 
the  failure  to  pi\)tect  the  knee  I  have  seen  great  laxity  at  the  knee-joint, 
and  a  very  marked  recurvatnm  develop  toward  the  elose  of  a  long  eonrse 
of  i^jilint-treatment.  The  Jodsrm  knee-jneee,  which  is  well  known  now 
anningorthopjediesurgenns,  is  a  U-shaped  steel  supjKirt  which  is  attaehed 
to  the  stem  t>f  the  splint  and  all'ords  ample  proteetion  tr»  the  knee.  ^Vfter 
a  ease  has  been  curetl  it  is  neeessury  to  oeeasionally  cjbserve  the  pat  lent  ^ 
so  as  to  protec^t  him  against  these  later  deformities  at  the  knee. 

For  the  eorreetion  of  defurinity  various  methods  ane  employed.  The 
most  etanmon  is  tmctidn,  cHtlier  Ity  means  of  the  splint  or  by  means  of 
weight  and  pullev^  im  lui  inelined  plane.  For  this  purjieisi'  it  is  In^tter  to 
have  the  patient  in  be<l,  or  at  least  in  a  reeund)ent  posture.  In  place  of 
the  bed  a  wheeled  chair  may  be  employed  if  the  proper  fniniewurk  is 
attached  to  the  chair.  That  which  seems  to  me  tixe  best  kind  of  apjia- 
ratus  is  the  Cabbot  frame.  After  using  various  appliances  of  this  kind  I 
find  that  I  get  Ijest  results  with  this  unKlified  frame.  The  weiglit  over 
the  fui>t  of  the  IkhI  is  difficult  to  keep  in  good  posit  inn  ;  it  dries  not  con- 
triluile  to  the  cosmetic  etfects  of  the  sick-rtMim^  and  especitdly  in  a  hos- 
pital ward  it  has  the  appt^iranc*e  of  cruelty  ;  hence  I  have  for  a  long  time 
now  employed  the  windlass  at  the  enil  nf  the  inclined  plane.  I  can  thus 
get  any  amount  of  traction  I  clionse.  If  I  want  elastic  traction,  the 
elastic  pieces  can  be  attached  to  the  stirru])  antl  thence  to  the  adhesive 
strips  on  the  limb.  IVuuiter-extension  is  affiirded  by  the  pelvic  band. 
It  must  be  borne  in  min<l  that  traction  must  always  be  made  in  the  line 
of  deformity.  After  a  week  or  two  the  plane  can  be  loweretJ,  and  so  on 
until  the  deformity  is  fully  eorrectetl. 

If  faie  cares  to  use  the  hip-splint,  the  Avhole  lirnl*  encased  in  the  splint 
can  be  put  upon  this  iuelintHl  plane,  and  by  means  of  the  nick  and  pinion 
attached  to  the  splint  sutfieiervt  traction  can  be  made. 

Where  this  means  finis,  niannal  force,  snpjilemented  by  snlKHitaneous 
my(»tomies,  can  be  emphjyed,  the  deformity  ))artially  corrected,  and  a 
plast**r-tjf- Paris  bandage  emphiyed,  followed  by  rest  in  bed  for  one  or  two 
weeks.  Then  the  process  can  be  re]H^atcd,  and  so  on  until  the  deformity  is 
overttime.  It  must  not  be  understocMl  that  by  mamud  correction  is  mt*ant 
bnjii'metif  forc/\  This  term  as  employed  in  surgery  carries  with  it  the  idea 
of  forcible  movements  in  flexion  and  extension,  and  has  been  emploveil 
in  connection  witli  the  treatment  of  ankylosis.  Manual  force,  theixdbre, 
means  careful  manual  force — a  steady  pull  in  the  line  of  deformity, 
aeeorapanied  by  a  gradual  extension. 

When  these  means  fail  an  osteotomy  below  the  trochanter  minor  is  a 
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most  excellent  method  of  treatment.  This  operation  is  easily  performed, 
and  with  a  novice  should  be  done  by  the  open  method.  If  one  is  skilled 
in  subcutaneous  surgery^  a  small  osteotome^  quite  sharp  at  its  edges  and 
rather  narrow,  can  be  easily  inserted  through  the  skin  down  to  the  peri- 
osteum, and  the  bone  severed  throughout  nearly  the  whole  of  its  thick- 
ness. Then  a  little  manual  force  employed  will  serve  to  complete  the 
solution  of  continuity.  A  simple  fracture  will  thus  be  produced,  and  a 
plaster-of-Paris  bandage  from  the  axillse  down  over  the  hip  to  the  foot 
makes  the  best  dressing  for  a  fracture  of  this  kind  that  can  possibly  be 
devised.  I  speak  advisedly  on  this  subject,  because  I  have  employed 
the  plaster  with  such  uniform  success.  If  one,  however,  is  not  familiar 
with  the  use  of  plaster,  as  has  been  remarked  before,  then  a  long  side 
splint  from  the  axilla  to  the  foot,  with  the  limb  and  body  securely  bound 
to  the  splint,  and  this  supplemented  by  traction  with  weight  and  pulley. 

Fig.  342. 


will  make  a  very  safe  dressing.     Fig.  342  is  a  very  good  illustration  of 
a  limb  that  has  been  corrected  aud  encased  in  plaster  of  Paris. 
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My  plan  is  to  put  the  child  to  bed  inimed lately  after  the  plaster  is  set^ 
and  at  the  end  of  two  weeks  use  a  wheele*!  ehuir  ;  at  the  end  of  ^ix  weeks 
remove  the  pla.ster,  when  imion  is,  a^  a  riilej  found  very  firni.  While  the 
pitient  is  waiting  for  an  apparatus  to  nuiintaiu  the  giMnl  jxisition,  for 
some  months  afterwanl  I  einpioy  weight  and  pulley  in  l>e(K  Tlie  apm- 
ratus  I  eiuphw  is  a  spinal  hniee  with  a  stem  rnnninjr  down  over  the  hip 
to  the  hiwer  third  of  the  thigh.  A  lever  is  thus  secured  for  the  limb  ; 
the  fuleniiu  is  just  back  of  the  trochanter  major,  and  the  whole  a]>pai*atus 
ran  be  si^<niRHl  more  aecunitely  by  uR*ans  (*f  a  roller  bandage.  If  one 
tind^  it  ditlieult  to  iipj>ly  the  bamhig-e  jirnperly,  a  canvas  lacing  can  be 
made,  which  will  answer  an  aduiind>le  jiuriHise.  Axillary  crutches  ara 
now  to  be  iLscd  for  a  few  weeks,  tliese  tinally  alianduueil^  and  the  differ- 
ence betwei^i  the  limbs  made  up  by  a  high  sluie.  I  have  found  it  neees- 
sar}'  to  emph>y  this  apparatus  4or  a  i>eriud  of  from  six  to  twelve  months 
to  gnanl  against  relapse.  In  vt>lumc  vii*  of  the  D'anmetiontt  of  the 
Amertean  OrthojMidic  An^ociatiftft  I  have  recently  published  a  |>aper  on 
this  sui)ject — a  [wiper  w^hich  is  well  ilhistrate<b 

Operative  prcjcedures  on  the  lii]i  inchiile  evacuation  of  abscesse^N  ex- 
cision of  abscesses,  the  curetting  of  sinuses,  the  gt>uging  nut  td'  tbei  of 
disease  in  the  bone,  jnirtial  ailhrotomy,  excision,  an(l  amputatiuu. 

In  the  treatment  of  altsc*css  one  umst  Ik*  guided  by  the  general  con- 
dition of  the  patient  and  I)v  the  Inciitiou  and  severity  of  the  abs4^ess.  By 
the  comlition  of  the  patient  is  meant  citlicr  an  excellent  eondition  of 
health  or  a  very  nuicli  impaire<l  condition.  If  the  former,  there  is  really 
veiy  little  occasion  for  operative  iutei-ference,  for  the  reason  that  the 
abscess  is  not  acute,  and  that  many  aijsccsses  in  patients  in  go<rd  Cfindi- 
tiou  of  health  undergo  absorption  and  finally  di^-vappear.  There  are  some 
surgeons  who  believe  it  wise  to  evacuate  every  abscess,  hut  these  surgeons 
mv  in  t!ie  minority  and  belong  to  what  is  known  as  the  bolder  classet. 
The  uu>re  conservative  surgtHm,  no  matter  how  successful  he  may  be  <ir 
how  good  his  judgiuent,  tloes  not  look  ujxm  a  (*o\d  abscess  as  at  all  detri- 
mental to  tlu'  health  of  the  f)atleut  or  as  interfering  with  the  ultimate 
recoverv  of  the  In  me  whence  the  al)sccss  comes* 

If  tlic  patient  is  iu  pour  health  and  the  al>sce^  t^^nis^  after  a  little 
observatiuu,  to  b(*  an  iuipnrtant  factor  in  perjK'tuating  this  ill  cHimditinD 
of  heal  til,  then  it  is  the  duty  of  the  snrg<?<m  to  dispose  of  it  tt^  early  m 
jicjssible. 

Tlie  liK^ation  cd'  the  abscess  has  much  to  do  with  whether  rf    *  •-"  ?— 
left  ah*ue  or  trcaterl  surgically.     For  iustani^,  if  it  is  in  thr 
proj>er  atljnstiuent  id' a  prHtection  splint,  then  intcrt*  ' 

If  it  encroaches  upon  the  deep  femoral  vessel-*,  it   i 
If,  again,  the  absi-ess  is  .siH^rially  large  and  in  inn 
a  large  area  of  tissue  in  the  gluteal   rt^ju      .t  In 
thigh  is  involveil  in  the  dissection  < 
terence  is  ctilled  for.     It  should  be  " 
many  abscesses  open  sjxaitaneon- 
while  an  equally  large  nui? 
further  soppumtion,  prugre 
development  uf  amyloid  degeio 
eration  of  itself  is,  as  a  rule,  ' 

The  operative  prooeduresl 
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by  the  iBJection  of  some  aseptic  agents,  such  as  carbolic  acid,  ereasote, 
kKlofbrm,  and  iodine  ;  simple  incii^ion,  the  opening  being  large  enough 
merely  to  [)ennit  ot*  eseiipr  of  tlie  eontents  of  the  mc ;  free  incision  ; 
free  iiicttiioa  fblloweil  by  dissection  or  complete  destruction  of  the  sac 
it<^lf.  This  latter  may  he  foUowetl  by  exploration  of  the  hone-focil8 
and  removal  of  all  the  diseased  material  in  the  bone. 

After  a  ver\*  extensive  exix^rience  in  the  management  of  abscesst^s  by 
means  i»f  the  aspirator  and  the  aspirator  combined  with  injections  of 
vari4>us  kinds,  my  preference  is  largely  in  favor  *>f  simple  aspiration.  I 
make  tliis  statement,  notwitlistaniling  tlie  iucrt^asing  tcstimuny  in  favor 
of  injections  of  various  agents,  l>ecausc  at  the  hospital  I  have  analyzed 
from  time  to  time  a  series  of  cases  treated  after  the  variiius  methtxls, 
and  the  best  results,  I  am  sure,  ai*e  attained  by  simple  aspiration.  This 
pUn  of  treatment  has  Ix^eome  s<>  piipular  with  me  that  1  fiiake  it  a  rule 
to  subject  all  abscesses  to  aspiration. 

When  the  sac  is  tilled  with  extensive  sloughs  of  eellnlar  tissue,  which 
sloughs  plug  up  the  needle  at  every  insertion,  I  resort  to  incision,  pro- 
vided the  liX'ation  of  the  abscess  is  fav'omble  for  incision.  1  am  n*  l 
quite  sure  but  that  a  snndl  incision  in  a  large  number  of  eases,  with 
pretty  free  irrigation  of  the  sac  and  an  antiseptic  dressing,  is  better  than 
the  free  incision.  It  is  ccrtaiidy  better  than  the  free  incision  unless  the 
latter  is  attended  with  a  tlmrough  dissecti<in  of  the  walls  of  the  .sac. 
Where  one  is  prepiral  to  carry  out  all  the  details  of  thorough  dissection 
of  the  sac  I  would  advocate  this  plan  for  the  class  «)f  cases  which  may 
be  descriljc*!  as  tSiUows:  an  abscess  that  has  exist<*d  li>r  a  lung  time,  say 
sevenil  months,  tliat  has  made  little  nr  nn  increase  in  size,  and  that  eon- 
tains  pus  either  i*m  thick  iur  an  (ordinary  needle  or  contains  a  cheesy 
mass;  a  very  large  abscess  which  has  l>urrowed  extensively  and  eu- 
croaches  ui¥)n  imfMjrtant  stnictniTs,  such  as  the  blotxl-vessels,  or  that 
interferes  with  the  prtjper  applieatiou  nf  t!ie  s|)lint ;  an  abscess  which  is 
attended  with  a  daily  rise  ot  tenip-erature  and  that  is  interfering  with 
the  nutritioti  <^f  the  child.  Sueli  absccss€*s  as  I  have  just  descrilKHl  ai'e 
suitable,  in  my  juilgrueTJt,  for  the  tn^atmcnt  projxised,  It  is  very  easy 
to  dissfct  an  abscess,  to  sew  up  the  wound,  luid  to  get  primary  imion, 
but  if  one  fails  to  follow  up  the  track  and  remove  the  bone,  the  chances 
are  that  at  least  oO  jier  cent,  will  recur  and  that  suliscqueut  openings 
will  have  til  \k*  made.  While  I  have  no  figures  bearing  on  this  subject, 
my  hospital  exjx*rieuce  enables  me  to  make  tliis  statement  thus  nj>prox- 
imately.  Did  space  jiennit,  I  am  sure  I  could  report  a  numl>er  of  t-ascs 
which  go  to  l>ear  me  out  in  this  opiuion. 

The  tre-atment  of  sinuses  is  a  most  jjeqilexiug  one,  and  I  am  free  to 
8Jiy  that,  at  present,  I  have  no  sj>ecitic  to  conmiend.  The  varicais  ageitts 
for  <*h>sing  a  sinus  aiv  all  commendalile,  yet  time  ami  again  I  have 
regretted  elosing  a  sinus,  for  the  reas^m  that  the  pus  nuist  lind  <'xit,  nml 
there  is  no  Ix^ttcr  way  for  the  pus  to  esea]>e  than  ihrongh  one  rtr  two  of 
the^  old  sinust*s.  After  the  disehargc  !)ecome  insigniticimt.  then  the 
curetting  of  the  sinus  may  be  a*l(>|)tecl,  this  curetting  to  be  foUoAved  by 
thorough  flushing,  and  the  injection  of  peroxide  of  hydrogen  or  creasote 
or  ifidoform  and  oil. 

The  removal  of  foci  of*  disease  in  the  lM>ne  is  certainly  to  be  com- 
mended in  manv  cases.     If  one  can  be  satisfied  tlait  the  focus  cati  be 
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reached  without  too  free  gouging  of  the  joint  itself,  then  one's  duty 
is  clear.  The  trouble,  however,  is  that  there  are  many  foci,  and  the 
removal  of  one  does  not  relieve  the  others.  On  the  contrary,  it  is  well 
established  that  an  incomplete  oi)eration  serves  sometimes  to  disseminate 
the  bacilli  and  to  rather  aggravate  the  original  disease.  The  plan  of 
drilling  the  neck  through  the  trochanter  major  promised  brilliant  results 
a  few  years  Jigo,  but  experience  has  shown  that  the  disease  is  not  alwavs 
confined  to  the  neck,  or  even  the  epiphysis,  and  for  this  reason  the 
operation  has  not  been  so  extensively  resorted  to  within  the  last  few 
years. 

The  operation  of  arthrotomy  or  partial  artheotomy  is  more  especially 
applicable  to  the  knee,  and  has  never  gained  many  adherents  where  the 
hip  is  concerned.  The  simple  removal  of  the  synovial  sac  and  the  «>ft 
structures,  even  the  cartilage  lining  the  acetabulum  and  covering  the 
head,  does  not  reach  the  heat  of  disease,  and  when  one  goes  thus  far  it  ii 
regarded  as  the  part  of  prudence  to  remove  the  head  of  the  lx)ne. 

Excision  of  the  hij)  is  an  openition  that  is  called  for  in  a  certain 
pr<>|)ortion  of  cases.     A  very   thorough  study  of  the  subject  has  not 
inclined  me  to  early  excision,  but  the  cases  for  this  are  those  whii'h 
have  failed  to  improve  under  the  protection  splint,  under  good  liygienic 
surroundings,  and  which  seem  to  go  from   bad  to  worse.      Stati5?tic8 
bearing  upon  the  subject  are  of  little  value,  for  the  rcas<m  that  m(»st 
men  make  a  selection  of  their  castas  and  final  results  are  difHcult  to  obtain. 
The  brilliant  work  of  two  London  surgeons  a  few  years  ago  led  u?  to 
believe  that  a  thorough  aseptic  excision,  with  complete  removal  of  all 
diseased  structures,  could  be  done,  and  that  primary  union  would  result 
Subse(|uent  teachings  and  subsecjuent  observation  of  the  cases  operated 
upon  in  this  way  lead  us  now  to  believe  that  the  ideal  method  lias  not 
been  attained.     If  one  excises  early,  he  is  bound  to  get  a  large  numl)or 
of  good  results.     If  he  excises  late  and  as  a  dernier  ressort,  he  is  bound 
to  get  a  large  number  of  failures  ;  but,  after  all,  the  failures  can  scarcely 
b(»  regnrded  as  failures,  because  these  cases  were  ne<iessarily  d(K>med  and 
the  excision  was  a  life-siiving  method.     It  is  a  fact  well  established  that 
hospital  and  dispensary  cases  demand  excision  much  more  frequently 
than  those  in  j)rivate  practice.     The  former  class  usually  occur  in  chil- 
dren of  shif\less  parents — parents  who  are  poorly  trained  in  the  sense  of 
co-operation,  and  who  have  never  learned  to  set  any  correct  value  upon 
the  splint  treatment ;  while  in  ])rivate  practice  the  surgeon,  as  a  rule,  has 
intelligent  co-operation.     He  has  more  time  to  instruct  the  families, 
{\\\i\  in  addition  to  this  the  parents  themselves  enjoy  better   liygienic 
surrouudings. 

The  question  of  what  incision  is  the  best  for  an  excision  is  largely  a 
personal  one,  and  must  always  <le|)end  uj)on  the  individual  judgment  of 
the  surgeon.  Where  the  bulk  of  the  suppuration  is  in  the  gluteid  n>gion 
or  p(»steri(»r  nspeet  of  th(^  thigh  either  the  incision  of  Say  re  or  the  straight 
incision  ]>(\steri(>rly  is  reeonimended.  AVhere  the  bulk  of  the  suppura- 
tion is  in  fnnit,  however,  the  antericn*  incision  is  by  all  means  preferable. 
I  have  long  since  ai)an(l(n\ed  the  saw,  and  the  chisel  and  gouge  are  us^hI 
ex<'lusively  in  excision  (»f  the  hip.  With  curved  scissors  and  forc**ps  as 
supplemental  instrunu^nts  nil  the  diseased  tissues  can  lx>  easily  reniove<i. 
For  the  reason  that  a  focus  is  usually  found  in  the  troclianter,  it  is  best 
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to  remove  this  portion  of  the  bone  as  well  as  the  neck.  Furthermore, 
better  drainage  is  afforded,  and  the  ultimate  function  of  the  joint  is  not 
impaired  by  removal  of  the  trochanter.  Where  one  is  satisfied  that  all 
the  diseased  bone  has  not  been  removed,  the  larger  part  of  the  wound 
should  be  left  open  and  further  drainage  established.  The  limb  may  be  put 
up  in  a  wire  cuirass  or  on  an  ordinary  Thomas  hip-splint  with  traction  by 
weight  and  pulley.  On  account  of  the  ease  with  which  I  can  employ 
plaster  of  Paris,  I  dress  most  of  my  cases  with  a  firm  plaster-of-Paris 
bandage,  applied  from  the  free  ribs  to  the  ball  of  the  foot,  making  a  snug 
fit  just  above  the  condyles  and  above  the  malleoli.  A  fenestrum  is  cut 
in  the  plaster,  and  through  this  the  wound  can  be  dressed  as  often  as  is 
necessary. 

It  does  not  follow  because  a  hip  is  excised  that  the  treatment  has  been 
exhausted.  If,  for  instance,  the  treatment  should  seem  to  fail  of  good 
result  and  the  suppuration  should  persist,  it  is  the  surgeon's  duty  to 
follow  the  operation  up  with  further  procedures,  draining  pockets  where 
found,  freshening  up  old  sinuses,  removing  any  bits  of  bone  that  may  be 
retained  by  the  healing  process.  In  other  words,  the  case  should  be  con- 
ducted to  a  successful  issue  if  this  is  possible.  The  results  are  very 
gratifying  in  properly-selected  cases.  Even  in  cases  tliat  are  operated 
on  as  a  dernier  ressort  brilliant  results  follow. 

It  is  the  practice  of  many  surgeons  to  omit  apparatus  as  soon  as  the 
sinuses  are  healed  or  even  long  before  this  period,  yet  I  am  forced  to  , 
believe  it  unwise,  for  the  reason  that  deformity  is  apt  to  recur  many 
months  after  the  closure  of  all  sinuses.  Flail  joints  arc  sometimes 
reported  after  the  operation,  but  I  am  convinced  tliat  thev  are  rare. 
Such  a  result  can  only  follow  a  very  extensive  removal  of  tlic  shaft  of 
the  bone.  Removal  of  the  shaft  is  sometimes  required  where  there  is  an 
extensive  osteomyelitis.  The  propriety  of  thorough  curetting  of  the 
medullary  canal  is  questionable.  A  bone  that  is  so  thoroughly  diseased 
as  to  require  this  procedure  would  be  better  treated,  in  my  judgment,  by 
a  complete  removal  of  the  member,  although  from  the  reports  of  Dr. 
Charles  T.  Poore  of  this  city  good  results  have  followed  curetting.  In 
my  own  experience  I  have  had  no  such  results.  Destruction  of  the 
acetabulum,  iliac  abscesses,  extensive  disease  of  the  ilium,  are  not  con- 
traindications to  the  ojKjration,  because  all  disease  can  be  removed  and 
go<xl  drainage  can  be  established. 

Amputation  of  a  hip  is  called  for  when  the  entire  shaft  of  the  femur 
is  disease<l,  where  a  thorough  excision  has  not  only  failed,  but  is  fol- 
lowed by  amyloid  changes  in  the  liver  and  kidney,  and  where  all  dis- 
eased processes  cannot  be  removed  in  any  other  way.  The  proportion, 
of  course,  of  cases  for  amputation  is  small,  but  yet  indications  do  arise 
for  this  extreme  measure,  and  the  life  of  a  child  should  not  be  abandoned 
when  there  is  a  possibility  of  saving  it  by  amputation. 

Minor  Diseases  op  the  Hip,  including  Congenital  Dislocation. 

Under  this  heading  may  Ix?  included  periarthritis,  periostitis  of  the 
shaft  near  the  hip,  synovitis,  bursitis,  neurosis. 

A  periarthritis  is  usually  phlegmonous  in  character,  proceeds  rapidly 
to  deformity  of  the  joint,  produces  constitutional  disturbance  which  is 
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entirely  different  from  that  pHxluced  by  ehronio  ogtitis  of  the  hip,  and 
runs  n  comjMiratively  short  eoiirsi?*  The  diagiaosis  can  be  made  with 
ctmipanitive  i^ase,  j^oiierally  l>y  cxehision,  and  the  treatment  s^hould  Ik? 
rest  in  bed  and  liot  thnientations ;  these  failing,  there  should  be  free 
ineisifni.  The  abscess  is  always  an  acute  one  anil  deniandai  the  ordhiaiy 
811  rgieal  pn  >eed u res. 

Periostitis  is  a  little  more  difficult  of  reeogiiition,  is  essentially  chronic, 
and  a  diagnosis  may  l>e  reached  by  exclusion,  l^alpation  is  an  imi)ortant 
method  of  examining*  The  existence  of  localizetl  tenderness  and  swell- 
ing alxait  tljc  bone  itself,  witli  tlie  liistoiy  of  an  injury,  goes  to  make  up 
the  essential  features  in  the  thagnc^sis,  The  treatment  is  jirotection  to  the 
joint^ — for  the  reason  tliat  the  head  and  neck  may  Ix^c^ime  involved  by 
contiguity — blisters  to  the  parts  or  some  other  form  of  counter-irritation. 
Really  the  best  method,  however,  is  a  free  incision  down  tu  the  bone, 
with  an  opjNirtnnity  of  the  jiarts  to  heal  imm  t!ic  Inittom. 

Synovitis  of  tlie  hip  is  very  rare,  but  is  occasionally  met  with.  It 
occurs  in  children  from  ten  to  tiftccu  years  of  age.  It  is  acute,  invasion 
is  sudden,  and  the  en  fire  course  does  not  extend  over  a  period  of  ten 
weekn,  'I'he  joint-tenderness  is  very  marked.  The  i>atient  after  the  first 
twenty-four  hours  is  unable  to  walk.  The  flexion  of  the  limb  comes  on 
early,  within  the  first  few  days ;  the  entire  limb  is  held  with  a  great 
aintuuit  of  eare.  The  diagnt^sis  is  reaclied  by  exclusion.  There  is  a  cer- 
tain degree  nf  tension  in  the  gluteal  n^gion.  The  distention  of  the  joint 
can  ha  made  out  by  dose  matmal  examination.  There  is  al>sence  of  the 
ordinary  signs  that  accompany  a  chronic  disease.  The  treatment  is  rest 
in  beih  The  limb  shonlu  lie  maiiitaine^l  in  that  pisition  ^^hieh  is  the 
most  comfiirtablc.  Fomentations  may  be  a|>plied,  or  fly  blisters.  Aspi- 
ration or  pinu'tnrc  of  tlie  joint  is  not  called  tor,  for  the  ivason  that  there 
is  nothing  to  gain  specially  l)v  rapiil  removal  of  the  fluid.  It  is  absorl>ed 
within  two  t^r  three  weeks,  and  the  recovery  is  i>erfeet. 

Bursitis  is  ntet  with  ocaisiouully  in  the  bursa  in  the  gluteal  iTgion, 
about  as  frequently  in  the  bursa  on  the  outer  8ide  of  the  hip  under  the 
vastus  extcrnus,  Sucli  leases  occur  usually  either  atler  twelve  years  of 
age  or  in  early  athilt  liic.  They  date  from  an  old  strain  or  injury  of 
Runc  kind.  There  is  very  little  atrophy  of  the  limb.  There  are  long 
periods  uf  remission  witfu^ut  any  signs  worth  consiileriug,  no  veiy  acute 
eyniptonis  even  during  exacerbations — sim]ily  a  little  lameness,  disability, 
di'ead  on  the  part  of  the  parent  and  family  that  serious  mischief  will 
foHow,  A  careful  examinati<m  of  the  parts,  with  a  clear  insight  into  the 
history,  will  eualile  one  usually  to  recognize  these  iniiamcd  burssCy  and 
treatment  will  depend  a  g<K)d  deal  uj*on  the  severity  of  the  ctise.  The 
me(*hanical  ap)iliance  wliich  has  prnvcHl  serviceable  in  my  own  hands  is 
a  simple  straight  splint  attached  to  a  jielvie  band,  with  or  without  motion 
at  the  joint — without  niotifin  at  fiivt,  later  with  motion,  giving  simply  a 
hinge-jointeil  movement.  Tliis  splint  must  extend  dfiwn  to  the  sluje, 
with  a  free  joint  at  the  knee  and  a  free  joint  at  the  ankle.  It  *mn  he 
secured  to  the  limb  by  tiiigh-  and  calf*bands  and  liy  a  perineal  strap  to 
the  pelvic  band.  This  s|»lint  prevents  rotation  of  the  lind>,  and  in  this 
way  affords  rest  to  the  jMirts  under  the  vastus  extern  us.  It  is  applicable, 
therefoR%  for  inflammation  of  this  bursa.  In  a  number  of  instances  I 
have  aspinitcfl  the  bursa  and  nuide  compression,  only  to  get  temporary 


MINOR  DISEASES  OF  THE  UIP, 


345 


relief.     In  one  instance  I  dissected  out  the  bursa,  with  subsequent  use 
of  an  appamtus,  and  finally  got  a  good  result. 

Neurose:*  of  the  hip  are  so  intimately  tLS?iioeiated  with  the  hysterical 
element  that  hard-aud-iast  lines  of  treatment  eannot  be  laid  down. 
They  are  interesting  simply  from  a  diagmistie  ]Miint  of  view*  The  diag- 
noses are  usually  ea.sy,  because  of  the  age  at  whieh  the  deformity  oecnrs 
and  of  the  genend  neurotie  euudition  <»f  the  patient.  Tlie  deformity  is 
usually  tliat  of  Hexion  and  addnclioii.  The  lameness  is  very  marked  at 
times.  There  is  a  good  deal  of  by|)enesthesia  along  the  eourse  of  tlie 
anterior  crural  or  seiatic  nerves.  There  is  spinal  tenderness,  as  a  rule  ; 
ahsence  of  j(jint-tendemess,  tliough  sometimes  this  may  lx»  present ; 
ab§ence  of  atrophy  of  the  limb.  In  hysterical  sobjeets,  therefore,  the 
treatment  should  be  adapted  to  the  hysterieal  eonditir»n,  yet  it  is  true 
that  counter-irritation  of  the  spine  and  \n  tlie  eourse  of  the  distril>ntiou 
of  nerves  dtx^s  briug  abnit  sometimes  brilliant  results.  In  the  neuroses 
which  depend  upon  exposure  to  eold  in  eliildreu  past  the  teutli  or  twelfth 
year  there  is  nothing  cjuite  so  good  as  a  fly  blister  to  the  lumbar  spine. 
This  should  l>e  applied  at  night,  she  add  be  two  inches  in  width  by  six 
ioehe-s  in  length,  slioidd  lie  left  on  all  night.  The  blistercHl  surfaces 
ghoutd  be  dres.sed  fur  three  di^ys  every  six  hours  witli  Imt  t1axs4'ed  poul- 
tices. I  am  thus  dognnitie  on  this  i|uestinn,  because  I  have  seen  uuiny 
brilliant  results  follow  tlxis  line  of  treatment.  In  fact,  it  is  the  excep- 
tion that  a  good  result  has  not  followed. 
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This  is  a  deformity  for  which  verj^  little  lias  l>ecu  done  in  the  way  of 
mechanicid  appliances.  It  is  true  there  are  a  few  eases  ou  record  wherein 
long  persistence  in  the  use  of  traction  and  reposition  of  the  liuil)  has 
resultetl  in  what  seems  to  be  a  pi-onnuent  reduction  of  the  defla-niity. 
The  very  nature  of  it  would  f^eem  to  hv  an  insnpcndrle  obstat-le  to  a  cure 
by  mechtuiictd  devices.  We  have  not  rmly  an  ill-sbai)en  head  of  the 
femur,  but  usually  the  neck  is  distiirted  as  wcIK  A  portion  of  the 
acetabulum  is  wanting.  Natare  has  iliiled  tn  make  a  proper  receptacle 
for  the  head.  During  the  early  years  of  life  use  of  the  limb  favors 
Bhortening  of  important  muscles  about  the  hip.  The  mpsular  ligament 
Is  alteretl  bi  shape  and  in  'itnietnre,  t^o  that,  however  well  we  may  suc- 
ceed in  pulling  the  limb  down  into  pnsition,  there  is  nothing  that  will 
hold  it  in  place  so  well  as  a  gond  rim  to  the  aeetabulunu 

It  i^  unnecessiiry  to  gti  into  further  fletail  aljont  the  etiology  and 
pathology  of  congenital  dishx»ations  uf  the  hip,  because  all  the  text- 
Dooks  on  surgery  and  all  the  treati.s:\s  have  dealt  so  fully  with  the  sub- 
ject* I  have  for  a  long  time  entertained  the  opinion  that  a  long  trtxetion 
splint,  with  a  rigi<l  pelvic  band*  urithr  tlie  daily  fibscrvation  of  a  well- 
trainf*d  nurse  for  a  jK'riod  f>f  from  twn  to  three  or  lour  ycnirs,  will  re-idt 
in  a  small  proportion  of  cures,  I  have  eft'ec^ted  one  such  myself,  but  the 
time  that  lias  elapsiMJ  since  the  removal  of  all  apj»amtus  is  not  yet  suf- 
ficiently long  to  enable  me  to  predict  the  ejul-result. 

We  come,  therefore,  to  the  operation  whieh  has  fouml  such  able  ex-. 
ponents  in  Dr.  Albert  Hotfa  of  Wnrzl>urg  an^l  Dr.  Lorenz  of  Vitmna. 
Tlieir  ojH?nitious  ditter  really  very  little  in  esstintial   featui-es.     Iloffa's 
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operation  is  a  posterior  incision,  straight  one ;  Lorenz's  is  an  anterior. 
Both  aim  to  get  to  the  joint  and  expose  the  acetabulum  with  a  minimum 
amount  of  difficulty.  The  structures  to  be  divided  are  about  the  same. 
Bradford  of  Boston  has  made  a  suggestion — and,  indeed,  has  acted  upon 
this  suggestion — which  is  certainly  a  very  important  supplement  to  the 
operation  of  Lorenz.  He  has  found  that  division  of  me  Y-ligament 
enables  him  to  bring  the  head  of  the  bone  down  into  normal  position 
without  such  extensive  division  of  the  muscles  attached  to  the  shaft. 
The  cardinal  point  is  to  make  a  sufficiently  deep  acetabulum,  and  one 
in  which  the  nead  of  the  bone  will  lie  easily  without  traction.  Trac- 
tion, of  course,  is  to  be  employed  in  the  subsequent  treatment.  The 
wounds  should  heal  promptly,  and  the  cicatrix  that  results  will  assist  in 
maintaining  the  head  of  the  bono  in  position.  From  a  limited  experi- 
ence in  the  operation  I  am  convinced  that  it  requires  a  great  deal  of  dex- 
terity, and  that  a  large  numl>cr  of  operations  must  be  performed  before 
one  can  feel  justified  in  making  a  good  prognosis.  It  is  a  tedious  ope- 
ration, an  enormous  amount  of  violence  is  done  to  the  tissues,  and  the 
shock  is  necessarily  great.  The  results,  so  far  as  I  have  been  able  to 
observe  them,  are  not  brilliant  and  are  rather  discouraging.  I  make 
this  statement  from  my  own  experience.  Both  Lorenz  and  Hofia  speak 
very  enthusia,stically  of  the  operation,  and  record  what  seem  to  be 
excellent  results.  The  procedure,  therefore,  is  at  present  siib  judice, 
and  it  is  unwise  to  make  any  extravagant  statements  until  more  final 
results  can  be  obtained.  Among  some  cases  of  my  own,  recently  pub- 
lished, I  procured  photographs  of  a  case  before  and  after  operation. 
The  deformity  in  this  case  was  overcome ;  the  limb  was  held  in  good 
position  up  to  the  time  of  the  patient's  discharge,  which  was  six  or  eight 
months  after  all  wounds  had  healed. 

As  a  nile,  young  children,  under  the  age  of  three  years,  are  better 
cases  upon  which  to  operate.  After  the  ninth  or  tenth  year  has  been 
reached  it  is  difficult  to  obtain  a  good  result. 

The  deformity  itself  is  not  a  hideous  one  where  both  hips  are  involved. 
The  gait  is  sometimes  rather  graceful.  I  am  convinced  that  it  can  be 
improved  upon  by  a  certain  amount  of  attention  and  education.  Where 
one  side  is  involved  a  high  shoe  can  make  up  the  diffi^rence  and  a  very 
easy  gait  can  be  attained.  It  is  true,  we  have  the  limp,  yet  the  little 
patient  can  walk  long  distances  and  can  indulge  in  all  the  plays  that 
other  children  enjoy.  It  is  the  exception  for  any  painful  conditions  to 
follow  in  after  years.  Such  an  exception  I  have  recently  liad  under 
observation,  but  relief  was  affi:)rded  by  a  snug  abdominal  bandage,  which 
made  very  good  j>ressure  over  the  hip.  Spinal  braces  accompanied  by 
perineal  straps  really  do  vcr}^  little,  but  these  are  recommended  by  some 
authorities,  and  in  obstinate  cases,  where  the  operation  is  not  to  be  con- 
sidered, are  advisable. 

Tubercular  Ostitis  of  the  EZnbe. 

The  most  frequent  and  most  important  disease  which  affi?cts  the  knee- 
joint  is  the  one  wliicli  heads  this  section.  The  synonyms  are — White 
swelling  (tumor  alhus),  Strumous  arthritis,  Scrofulous  knee,  Fungous 
arthritis.  Articular  ostitis,  and  Tubercular  ostitis.     Really,  the  best  term 
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for  popular  use  is  white  swelling.  Following  the  plan  already  set  forth, 
the  term  tubercular  ostitis  fixes  the  pathology  upon  one's  mind  and 
carries  with  it  a  pretty  intimate  knowledge  of  the  nature  of  the  disease. 
The  etiology  and  pathology  have  already  been  discussed. 

Clinical  History. — The  disease  belongs  essentially  to  childhood,  and 
the  ages  between  which  it  is  most  common  are  two  and  ten.  The  first 
symptoms  noted  are  pain  on  handling  the  limb  and  on  using  it  in  walk- 
ing, and  the  signs  are  extra  heat  over  the  knee,  with  slight  reflex  spasm 
when  flexion  approaches  the  limit.  It  is  usually  the  frail  member  of  the 
family  that  is  aflected.  The  first  impression  is  that  an  injury  has  been 
sustained,  and  it  is  easy  to  get  a  history  of  a  trauma  as  the  cause ;  yet,  as 
m  the  other  joints  discussed,  trauma  is  found  on  cross-examination  to 
play  a  very  unimportant  part  in  the  etiology. 

The  child  favors  the  limb  in  walking  a  little — complains  of  a  little 
stiffness.  A  sprain  or  twinge  of  rheumatism  or  the  begiiuiing  of  a  bad 
habit  is  diagnosticated  by  the  family.  The  exacerbation,  like  that  where 
other  joints  are  involved,  may  be  very  slight  and  may  extend  over  a  few 
days  or  a  week.  Then  a  remission  occurs,  which  is  regarded  by  the 
parents  as  complete.  Surgical  or  medical  services  are  not  usually  sought 
m  these  milder  cases  until  the  second  or  third  exacerbation  appears.  The 
Hmb  during  this  first  remission  apj>ears  to  be  normal,  but  if  one  vfcve 
called  upon  to  make  an  examination  it  would  be  found  that  the  function 
was  not  quite  as  good  on  the  affected  side  as  on  the  sound  side.  The 
contour  of  the  joint,  it  is  tnie,  would  show  very  little  change,  but  to  a 
critical  eye  the  depression  on  either  side  of  the  tendon  of  the  quadriceps 
would  be  less  pronounced  than  in  the  normal  condition.  The  ligamentum 
patella  would  appear  a  little  broadenetl.  In  the  midst  of  the  exacerba- 
tion there  often  is  a  moderate  distention  of  the  synovial  sac,  and  the  case 
looks  at  this  period  very  much  like  one  of  acute  synovitis,  but  the  history 
of  the  former  exacerbation  and  of  a  remission  would  enable  one  to  rule 
out  acute  primary  synovitis.  Yet  it  is  true  that  this  diagnosis  is  more 
frequently  made  thim  any  other.  If  the  patient  be  subjecteil  to  treat- 
ment during  this  second  or  third  exacerbation,  while  the  signs  are  not 
ver}^  pronounced,  rest  in  bed  will  relieve  to  a  certain  extent,  and  a  re- 
mission less  pronounced  than  the  former  ones  may  follow.  The  epiphyses 
gradually  become  enlarged,  the  function  of  the  joint  is  impaired,  and  the 
first  stage,  which  is  the  stage  preceding  deformity,  merges  gradually  into 
the  second,  that  of  deformity. 

Deformity  is  characterized  by  slight  flexion  anil  marked  change  in  con- 
tour of  the  limb ;  that  is,  increase  in  size  with  obliteniticm  of  the  normal 
depressions.  The  lameness  now  persists,  and  is  so  uniform  in  character 
that  a  knee-limp  is  easily  recognized,  the  limp  characterizcKl  by  a  short 
step,  a  disposition  to  walk  on  the  toe  and  ball  of  the  foot,  to  lean  to  that 
side  and  favor  the  limb. 

Atrophy  is  an  early  sign,  and  jwrsists  throughout  the  entire  course  of 
the  disease.  Exacerbations  are  induced  by  trauma,  and  (leforniity,  such 
as  subluxation  or  luxation,  is  the  natural  result  of  the  use  of  the  limb, 
aggravated  by  the  reflex  spasm  of  the  flexors.  There  are  various  grades, 
dependent  more  or  less  upon  the  number  of  foci.  .V  focus  may  exist  in 
the  head  of  the  tibia,  and  very  little  deformity  will  result.  It  may  be 
confined  to  the  lower  epiphysis  of  the  femur,  in  which  event  deformity 
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is  more  apt  to  follow.  It  is  possible  for  the  disease  to  extend  over  a 
period  of  years  and  still  produce  very  little  deformity ;  yet  the  rule  is 
to  have  a  peculiarly  shaped  limb,  such  as  has  been  described,  and  which 
is  so  well  shown  in  most  of  the  text-books  and  brochures  on  this 
subject.  The  third  stage  is  marked  by  luxation  or  subluxation,  by  a 
bulbous  api^earance  of  the  lower  end  of  the  femur,  enlarged  veins,  aod 
abscxjss  which  may  have  openetl  spontaneously  or  been  incised,  leavii^ 
sinuses.  AVhere  resolution  takes  place  only  the  deformity  wll  remain, 
but  where  the  disease  progresses  from  bad  to  worse  there  ^vill  be  exten- 
sive suppuration  about  the  knee,  in  the  thigh,  and  in  the  calf.  The 
suppumtion  will  finally  have  its  effect  upon  the  constitution — emaciation, 
amyloid  changes  in  liver  and  kidney,  etc.  etc. 

Pain  is  not  a  persistent  symptom,  but  is  present  in  all  exacerbations; 
it  is  very  severe  when  an  abscess  has  just  begun  to  form,  especially  if 
the  abs(?ess  be  deep-seated  and  the  pus  presses  upon  important  structures 
in  its  attempt  to  get  to  the  surface. 

In  an  analysis  of  300  cases,  made  in  1893,1  found  that  140  had 
abscesses,  1  (50  never  had  absc*esses  at  any  time ;  40  died.  Tlie  cause  of 
death  was  tubercular  meningitis  in  6 ;  exhaustion  after  prolonged  sup- 
puration in  14  ;  phthisis  in  3  ;  dysentery'  in  2  ;  amyloid  degeneration  m 
2  only ;  and  12  of  this  number  from  intercurrent  affections  which  had 
no  coimection  whatever  with  the  disease ;  1  ditnl  from  shock  after  an 
excision.  With  22  deaths  as  a  direct  result  of  the  disease  we  have  a 
mortiility  of  7  J  }>er  cent. 

Diagnosis. — From  the  clinical  historj'  the  diagnosis  should  be 
comparatively  easy.  It  is  not  difficult  if  one  makes  a  careful  and 
comparative  examination  of  the  limbs.  The  same  remarks  apply 
with  (Kjual  force  to  diagnosis  here  as  in  affections  of  the  hip  and  spine. 
In  making  a  differential  diagnosis  one  must  be  able  to  rule  out 
acute  primary  synovitis,  a  severe  strain  or  contusion,  a  periarthritis,  a 
rheumatic  arthritis,  a  bursitis,  derangement  of  the  cartilages,  and 
neurosis. 

An  acute  synovitis  is  ver\'  distinctive.  The  synovial  sac  is  distended 
with  fluid,  and  no  other  parts  of  the  knee,  such  as  the  sides  and  poste- 
rior aspects,  are  invcJved.  There  is  a  certain  amount  of  flexion  de- 
pendent upon  the  amount  of  fluid  in  the  knee.  There  is  a  history  of  a 
trauma,  usually  in  close  relationship  with  the  symptoms.  It  is  true  a 
synovitis  may  he  hut  an  expressicm  of  an  exacerbation,  and  it  may 
ai)i)ear  during  the  first  exacerbation.  In  this  case  a  differential  diag- 
nosis cannot  he  made  at  a  single  observation. 

Severe  strain  or  contusion  is  attended  with  signs  of  injury  to  the 
soft  parts,  such  as  laceration  of  the  skin,  ewhymosis,  and  superficial 
swelling.  It  of  course  has  the  history  of  injury  immediately  preceding 
or  jireceding  by  one*  or  two  days  only.  If  the  deeper  stnictures  are 
involved,  the  <liairnosis  must  he  made  by  exclusion ;  that  is,  one  must 
exclu<le  a  dishKation  of*  the  semilunar  cartilage,  a  detachment  of  some 
of  the  fibres  of  this  cartilage,  a  chipping  off  of  the  patella  or  the  tibia 
about  where  the  ligauK^ntum  |)atella  is  attached. 

A  periarthritis  is  usually  a  cellulitis,  involves  the  soft  stnictures,  is 
often  phlegmoui^us  in  character,  and  ucihI  not  depend  upon  trauma  as  a 
cause.     It  is  acute  as  a  rule.      The  remarks  just  made  apply  to  the 
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periarthritid  as  it  occurs  in  children.  In  adults  we  have  a  rlxeumatoid 
or  rheiimatic  jK^iarthritls,  wliieh  iiivolven  tlie  ci^pHukir  ligament  ami  tlie 
stnictures  intimutcly  siirrouniliag  the  joint.  If  noe  eiin  feci  a  distinct 
grating  like  that  of  rice-lKHlies  or  sand  as  the  knee  is  flexed  and  ex- 
tended, a  diagnosis  of  rheuniatit-  periarthritis  can  he  easily  made.  If 
the  signs  just  mentioned  are  al»ftf*nt,  then  the  ca^^e  will  require  a  little 
closer  observation.  Examination  of  the  urine  will  sometimes  assist  in 
ooiopletin^  the  evidence  in  the  ease. 

Rheumatic  arthritis  is  usually  associated  with  a  j>eriarthritis,  hut 
may  be  entirely  iudependeut  oi'  any  periarticular  lesion.  The  seus^ition 
imparted  to  one's  hand  as  tlie  limb  is  mnved  is  signitieant,  and  if  to  this 
l*e  added  a  similar  sensiition  in  other  joints,  esjjceially  the  other  knee, 
ostitis  eiin  be  easily  eliminatctL 

The  bursfe  about  the  knee  are  not  iiifretjueiitly  iiivolveil  in  a  sub- 
acute form  of  inHammation,  ilependini*;  upon  iniiiioa  and  oecurrijig 
usually  in  ball-players  or  aildctcs  general ly.  Tlie  Ijni^^a  in  the  jMipliteal 
space  is  sometimes  atfected  by  a  sharp  flexion  of  the  limb,  and  a  severe 
concussion  or  bruising  added  to  this.  The  diagnosis  is  made  when  such 
is  the  case  by  a  careful  comparative  examination  of  the  liml>s,  by  eluse 
attention  to  the  histjory  given,  and  by  the  absence  of  signs  jmiuting  to  a 
lesion  in  tlie  joint  i>r  in  the  piirts  in  tlie  ant<nMor  suriaee  nf  tlie  limb. 
A  rare  form  of  bursitis  occurs  in  the  linrsa  l>et\veeu  the  lig.unentum 
jiatella  and  the  t<>j>  of  the  tibia.  This  can  he  made  out  l>y  a  c*nnparative 
examination  and  by  a  proeess  of  exelusiun.  The  bursa  between  the 
cjuatlriceps  extensor  tendon  and  the  thigh  has  a  ctmimunication  with 
the  joint  itself,  and  it  is  ditKcult  to  dissociate  the  bursitis  liere  from  an 
arthriti.s.  H  this  bursi  can  be  made  out  very  much  enhtrgiKl  and  tlie 
joint  itself  proves  to  Ih»  very  slightly  aflTeetcHl,  then  one  can  etisily  speak 
of  a  bursitis  in  this  loctdity.  Wliere  other  bursie  are  involved  it  is  more 
tliaii  likely  that  they  must  Ik*  ass(H7iated  with  a  general  arthritis  or 
periarthritis. 

By  {lerangcment  of  cartilages  is  meant  either  a  luxation  or  a  sub- 
Inxation  of  the  semilunar  cartilage,  varying  in  degree  and  inehiding 
lacenitions  of  the  posterior  or  anterior  attaehmeuts.  A  eompli'te  dis- 
kkcutiiui  of  the  semihmar  eartilage  is  so  mre  that  an  extended  deseriptinn 
is  unnece^ssary.  The  subluxated  semilunar  cartilages  are  most  fre<piently 
met  with,  and  are  produced  by  a  sbaq>  flexion  of  the  knee  with  a  rota- 
tion inward  or  outwnnl.  If  outwartl,  the  internal  semilunar,  if  inward, 
the  t*xtcrnal  semilunar,  csirtilage  is  slightly  displaced.  H  one  can  ex- 
amine shortly  after  the  tmuma  which  is  nearly  always  the  cause*,  the 
cartilage  itself  can  be  recognized  lying  aloug  the  upjier  border  oi'  the 
tibia,  and  can  be  brought  out  in  I'elief  by  sharply  flexing  the  kirtv  while 
the  examination  is  made.  The  existence  nf  tenderness  along  this  line, 
¥rith  the  absence  of  tenderness  in  other  parts  of  the  joint  either  within 
or  without,  enables  one  to  make  a  diagnosis.  If  the  examination  is  not 
made  ►-hv»rtly  after  the  original  injury,  but  at  a  later  {>erio<h  one  must 
look  for  a  history  of  exaccrbatiuns,  and  the  jiatient  will  usually  dcscTilie 
certain  slipping  sensations  when  the  limb  is  flexcfl^  ass(K'iated  with  inter- 
nal or  external  rotation.  It  must  be  understood  also  that  these  exaccr- 
bitions  are  attended  with  a  limited  area  t>f  arthritis,  sometimes  peri- 
arthritis.    If  this  is  understood,  then  the  signitieunce  of  the  arthritis 
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can  1x5  properly  estimated  and  the  essential  points  of  the  diagnosis  be 
established. 

Loose  bodies  may  be  classed  under  internal  derangement  of  the  koee. 
These  are  known  as  loose  cartilages  sometimes,  and  occasion  often  a 
rather  acute  attack  of  arthritis.  They  slip  about  just  as  a  semilunar 
cartilage  does,  with  the  exception  that  their  location  is  difiFerent.  The 
sensation  of  the  patient  can  be  relied  on  a  goo<l  deal  in  making  a  diag- 
nosis, for  the  bodies  themselves  can  be  distinctly  felt  at  times. 

The  neuroses  of  the  knee  are  characterized  simply  by  an  absence  of 
any  physiciil  signs  other  than  a  flexion.  This  flexion  is  clearly  due  to 
spasm  of  the  hamstring  group,  and  is  associated  with  irritable  spine. 
The  points  brought  out  in  differential  diagnosis  of  tlie  hip  are  applicable 
to  the  knee  quite  as  well. 

"  Charcot's  knee,"  as  it  is  called,  is  associated  with  tabes  dorsalis, 
and  may  in  the  earlier  stages  present  signs  that  will  be  extremely  con- 
fusing. The  extreme  laxity  of  the  joint-structures  with  lateral  de- 
formity, sometimes  marked  subluxation  and  even  luxation,  are  charac- 
teristic signs  in  the  tabetic  joint.  Occasionally  an  extreme  degree  of 
hydrarthrosis  is  present. 

In  eiuuuerating  the  points  in  differential  diagnosis  no  reference  was 
made  to  sarcoma.  It  is  just  as  well,  however,  to  include  this  in  the 
differential  diagnosis.  In  sarcoma  the  bony  enlargement  extends  some 
distance  above  or  below  the  joint,  and  is  really  a  sarcoma  of  the  femur 
or  of  the  tibia.  The  joint  itself  participates  only  secondarily,  yet  «) 
long  as  it  is  involved  the  signs  are  those  of  osteo-arthritis.  One  pre- 
dominant feature  is  continuous  boring  pain.  To  this  is  added  a  slow 
growth,  with  often  a  pulsation  imparted  to  the  hand.  This  pulsation  i? 
almost  pathognomonic  of  sarcoma.  While  it  is  not  present  m  all  casei?. 
when  found  it  is  of  great  value. 

Treatment. — To  successfully  cope  with  tubercular  ostitis  of  the  knee 
one  must  be  prepared  to  carry  out  the  most  eiBcient  protective  meas- 
ures over  a  long  jHriod  of  time,  as  well  as  to  interfere  with  operative 
procedures  when  occasion  demands.     The  treatment,  therefore,  is  me- 
chanical and  o]>erative.     The   term  "expectant"   is  very  often  u«ed, 
meaning  the  treatment  without  resort  to  operation,  but  in  the  l)raader 
sense  of  the  term  *^  exi)eetant"  operations  are  frequently  demanded.     For 
examj>le :  The  term  itself  means  to  treat  symptoms  and  signs  as  they 
arise,  to  coml)at  abscess,  deformity,  and  destructive  bone-changes.     The 
aim  is  to  conduct  the  joint  through  the  different  stages  of  disuse  to  the 
best  ])ossible  timet  ion,  such  as  a  good  range  of  motion  and  freedom  from 
shortening  and  d(»formity.     Tlic  surgeon,  therefore,  who  treats  a  ct^e 
expectantly  nuist  not  only  prevent  the  reflex  spasm  w^hich  is  an  imix)rt- 
ant  element  in  the  eausiition  <»f  j)ain,  but  resort  to  the  correction  of  the 
deformity  by  manual  force,  mechanical  appliances,  or  the  knife,  saw, 
and  chisel.     The  better  division,  therefore,  t6  make,  in  my  judgment, 
is  meelianieal  and  operative.     At  the  same  time,  it  must  be  understood 
that  one  supj)lements  the  other — that  even  after  operative  interference 
mechanical  a])i)lianees  are  to  be  employeil,  that  the  best  possible  results 
of  the  i)])eration  may  be  attainted. 

Splints  of  various  kinds  are  ust»d  to  immobilize  the  joint.     Immo- 
bilization of  itself  is  a  very  in>ix>rtant  element  in  the  management  of 
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ostitis,  but  rest  to  the  aiiiculation  is  quite  m  iraptn-tant.  Wc*  i^pcak, 
lliercfare,  of  fixation  aud  re.st  a??  necessary  tt>  ade«juate  proteetiLMK 
To  fix  a  joint  so  that  no  motion  can  take  place,  and  yet  alluw  the 
patient  to  bear  the  weight  of  the  btxly  ii]x>n  the  f*>ot,  18,  in  my 
opinion*  a  ven'  re|ireheMsible  treiitiuont  in  the  aeiite  stages  of  an 
exacerbation,  and — as  exacerbations  are  lre4juent  and  come  on  with 
very  slight  nrovcMiation — it  is  unsafe  to  rely  upon  peritwls  of  (piicscenee 
during  which  the  joint  may  not  need  rest.  Tlie  tniunia  that  conieii  from 
u?e  is  the  chief  cause  of  exacerbations,  especially  when  fixation  h  em- 
ployed. The  trauma  that  comes  from  reflex  spasni,  of  ciiurse,  is  quite 
iLs  Ymneful  as  the  trauma  from  use.  To  be  more  explicit :  Let  us  assume 
ibut  a  case  e^jmes  under  treatment  in  the  early  sta^e,  the  stage  just 
prior  to  tlefi»rmity.  The  simplest  form  nf  treatment  is  a  suut^  phistcr- 
ot-Paris  liandajTc  from  the  u[>j)er  third  of  tlie  thigh  to  the  lowtT  third 
of  the  calf,  ap|»lieil  over  a  snug-tittiug  st(M*king  or  over  a  simple  cheese- 
cloth bandage.  Tlie  plaster  should  not  be  made  removable  unless  one 
desiroi?  to  employ  counter-irritatiou,  which,  hy  the  way,  is  sometimes  a 
%^en'  good  adjunct  to  the  treatnuMjt  by  fixation  and  rest.  Tlie  fmtient 
should  either  be  conhuett  ti>  a  bet  I  or  a  whcclc<l  chair,  or  allowed  to  use 
axillary  crntchci^  with  a  high  slioe  or  ].Kitleu  on  the  foot  of  the  well  sitle* 
Where  there  is  much  pain  on  one  or  tlie  other  side  uf  the  knee  the 
Paqnelin  cautery  should  be  emidoyeil  two  or  three  times  a  week.  In 
this  case  a  plaster  splint  may  he  made  such  as  is  shown  in  Fig.  34rj, 


Pliuter  kDee-9plint«. 


wliieh  represents  a  side  and  front  view.  This  splint  can  be  easily  re- 
moved aud  reapplied,  and  is  secured,  as  will  lie  seen,  liy  a  lacing  over 
fihoe-hooks.  Adhesive  strips  of  plaster  can  be  employed  in  place  of 
shoe-hoob^  or  stmpts  with  buckles. 
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The  plan  just  detailed  can  be  made  efficient  throughout  the  entire 
course  of  the  disease,  assuming  that  the  case  has  come  under  observatioD 
in  the  early  stage.  It  can  be  employed  even  in  later  stages  with  great 
advantage.  Other  measures  are  needed,  such  as  correction  of  deformi^, 
the  different  procedures  for  the  treatment  of  abscess,  arthrectomj,  the 
removal  of  foci,  etc.  etc. 

A  popular  impression,  which  is  shared  to  a  great  extent  by  the  pro- 
fession as  well,  is  that  fixation  of  a  limb  in  plaster  of  Paris  or  any 
sj)lint  or  dressing  which  immobilizes  is  sure  to  result  in  ankylosis,  and 
one,  therefore,  who  may  resort  to  the  method  just  describeS  will  en- 
counter throughout  the  entire  course  a  most  obstinate  ankylophobia  m 
the  parents,  as  well  as  in  the  physicians  who  may  come  in  contact  with 
the  case.  This  one  fact  has  within  the  last  few  years  been  most  fnlly 
established — namely,  the  best  way  to  prevent  ankylosis  is  to  secure  the 
most  |)erfect  immol)ilization  in  a  joint  near  which  or  in  which  disease 
exists.  Time  and  apiin  I  have  heaixl  surgeons  of  large  experience  give 
advice  like  this  in  the  consulting-room :  "  Put  the  limb  in  plaster,  and 
let  the  patient  get  ankylosis  as  soon  as  possible."  Ankylosis  results 
from  incomplete  immobilization  and  poorly-fitting  splints,  because  the 
inflammatory  products  tiiat  result  from  the  trauma  of  muscular  spasm 
and  from  use  produce  periarticular  as  well  as  intra-articular  adhesions. 
I  have  myself  on  many  occasions  observed  inflammatory  products  about 
a  joint  undergo  resolution  under  absolute  immobilization  conjoined  with 
rest. 

Inasmuch  as  many  are  not  accustomed  to  the  use  of  plaster,  other  forms 
of  fixation  may  be  mentione<l,  such  as  ix)sterior  splints  of  leather— an 
example  of  which  can  be  seen  in  Fig.  ;J44 — of  wood,  of  steel  bars  on 
•  either  side  of  the  limb,  joined  at  top  and 
Fir.  844.  bottom  by  bands  which  partly  encircle  Fig.  345. 

the  limb  and  are  secured  in  position  by 
roller  bandages.  Such  a  brace  is  known 
at  the  hos])ital  as  the  Knight  knee-brace, 
and  is  a  very  serviceable  splint.  The 
various  forms  of  traction  ap{)aratus,  such 
as  the  8ayre  s])lint  and  the  various  ones 
of  the  shops,  which  are  largely  figured 
in  all  the  text-b(K)ks,  may  be  used  if 
care  is  taken  to  applv  them  so  that  pro- 
tection is  anii)le.  Tlie  splint  which  has 
])rov(n  most  valuable  in  my  own  hands 
is  the  Thomas  knee-splint,  wluch  is 
shown  in  Fig.  345.  This  is,  in  fact,  an 
ischiatic  crutch,  and  when  siipplemente<l 
by  fixation  of  the  joint  really  meets  all 
the  indications  for  an  ideal  treatment. 
The  ])attcn  or  high  sh<^  should  be  at 
least  three  and  a  half  inches  in  height. 
Four  or  four  and  a  half  is  preferable,  Thomas's  knee- 
even  if  it  i)e  necessary'  to  employ  ankle-  BpUnt. 
sup])orts  on  the  high  shoe.  The  late 
Thomas  himself  insisted  always  on  a  ver}'high  patten,  for  the  rea- 


Leather  km'c'-s]»liiit 
(Marsh). 
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son  that  the  foot  on  the  aifeeted  side  would  not  touch  the  floor^  and  as 
the  child  grew  there  would  be  no  danger  of  the  splint  growing  too  short 
between  the  dates  for  observation.  A  knee  thus  protected  really  requires 
very  little  attention.  The  parents  can  be  easily  instructed  in  the  ordi- 
nary details  of  home-management.  In  private  practice  objection  is  often 
made  to  the  height  of  the  shoe,  and  to  obviate  tnis  I  have  had  the  splint 
made  extensible.  In  order  to  prevent  the  toe  touching  I  have  employed 
a  pretty  taut  cheek-strap  between  the  bars  just  back  of  the  heel.  This 
check  may  be  of  leather  and  broad  enough  to  prevent  the  heel  from  rest- 
ing on  top  of  it.  The  ordinary  leather  trough,  as  figured  in  the  cut,  was 
r^arded  as  all-sufficient  by  Mr.  Thomas,  because  he  bandaged  the  knee 
back  into  this  trough  and  secured  a  very  fair  degree  of  immobilization. 
I  have  found  plaster  of  Paris  much  more  serviceable  and  much  more 
reliable. 

Convalescing  treatment,  which  should  not  even  be  suggested  until 
after  all  inflammatory  signs  have  disappeared  from  about  the  knee  and 
until  a  small  range  of  motion  has  been  secured,  is  this  same  splint  with 
the  foot-piece  cut  off  and  the  ends  of  the  stems  turned  at  right  angles  so 
as  to  maKe  a  caliper  spUnt.  These  turned  ends  of  the  stems  are  insert- 
ed into  a  hole  through  the  front  part  of  the  heel  of  the  shoe.  The  high 
shoe  is,  of  course,  discarded  now,  and  the  patient  is  sufficiently  protected 
against  traumatic  influences. 

In  my  analysis  to  which  I  have  made  reference  (the  paper  was  pub- 
lished in  the  Ameincan  Journal  of  the  Medic<il  Sciences  for  October, 
1893)  the  very  best  i*esults  were  obtained  by  the  Thomas  splint  conjoined 
with  fixation  by  plaster  of  Paris. 

The  occurrence  of  abscess  is  not  by  any  means  a  bar  to  the  treatment 
now  under  discussion.  On  the  contrary,  the  abscess  oases  are  almost 
as  easily  manageil  as  those  in  which  abscess  has  never  occurred.  For 
instance,  I  find  this  paragraph  in  my  r6sura6 :  "  By  the  protective  plan 
where  abscess  occurred  (19  cases),  16  had  motion  and  3  were  ankylosed. 
Where  abscess  did  not  occur  (18  cases)  all  had  motion,  none  were  anky- 
losed." 

The  deformity  can  be  corrected  by  various  forms  of  apparatus  by  the 
simple  use  of  plaster  of  Paris.  A  snug-fitting  plaster  bandage  can  be 
applied  to  a  knee  in  a  high  degree  of  deformity.  The  patient  can  be 
allowed  to  walk  about  on  a  pair  of  axillary  crutches.  At  the  end  of  a 
fortnight  the  plaster  can  he  removed  and  a  little  better  })osition  will  be 
found — that  is,  less  deformity  ;  })laster  again  ap])lied,  and  so  on  until 
very  nearly  all  deformity  will  have  disap|)eared.  This  is  rather  a  slow 
process,  but  is  one  that  is  safe,  and  in  a  certain  proportion  of  cases  effi- 
cient. An  excellent  methoil  is  weigiit  and  pulley  in  bed  on  a  double 
inclined  plane.  I  have  seen  acute-angled  deformities  overcome  within 
a  few  weeks  by  this  methinl,  and  with  very  little  j)ain  or  discomfort 
attending  the  whole  pn)cess  of  correction.  The  posterior  splint  of 
Knight  is  applicable  to  a  certain  number  of  cas<*s.  This  splint,  it  must 
Im>  understo<Kl,  relies  for  its  efficiency  on  the  proper  use  of  the  roller 
l)andage. 

The  Billroth  splint,  which  is  very  similar  to  the  sector  splint  of  the  late 
Dr.  Stillman,  is  about  the  best  means  for  correcting  the  average  defonnity 
with  which  I  am  familiar,  or  it  may  be  that  I  have  used  this  to  the  exclu- 
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sion  of  many  others  on  account  of  its  simplicity  and  general  applicability. 
I  shall  take  the  liberty  of  presenting  a  quotation  from  a  |)aper  publislHtl 
in  the  Medical  and  Surgical  lieporter  for  June  9,  1888  :  **  The  meth»»d 
may  be  described  as  follows :  Two  fan-shaped  pieces  of  tin  or  steel,  each 
applied  to  an  iron  bar,  are  connected  at  the  smaller  expansion  by  a  joint. 
One  fan-shaped  piece  tits  the  outer  surface  of  the  tliigh^  the  other  tlie 
outer  surface  of  the  leg,  the  joint  being  at  the  knee,  a  similar  instrument 
being  applied  to  the  inner  side.  The  whole  is  of  very  simple  constnic- 
tion,  and  can  be  made  by  yourself  or  by  any  smith.  The  leg  is  then 
covered  by  a  skin-fitting  stocking  or  flannel  bandage ;  some  turns  are 
made  around  the  limb  with  tlie  plaster-of-Paris  bandage ;  then  this  in- 
strument is  applied  and  covered  with  the  plaster  of  Paris.  The  lower 
part  of  the  patella,  bordering  on  the  ligamentum  j>atella?,  should  be  left 
exj)osed,  not  covered  by  the  plaster.  The  bandage  should  be  applied 
very  thickly  in  the  ix^pliteal  space.  The  limb  should  l)e  put  up  m  the 
position  you  find  it,  without  any  extension  l>eing  made.  AVhile  the  ea^t 
on  the  leg  is  still  dauip  take  your  knife  and  make  a  transverse  section  of 
it  down  to  the  skin  through  the  j)opliteal  space.  This  completes  the  fir>t 
dressing.  The  patient  should  now  be  allowed  to  go  home,  and  the  ca?t 
to  become  com])letely  hardencnl  before  you  do  anything  further.  After 
tw(»nty-four  houi's,  and  from  day  to  day — if  necessary  from  week  to 
week — yon  can  proccnnl  to  straighten  the  limb  with  manual  force  hv 
degrees,  maintaining  what  you  gjiin  at  each  visit  by  inserting  a  piece  of 
cork  between  the  divided  j)ortions  of  the  plaster  cast  in  the  |x»pliteal 
s])ace.  A  piece  of  adhesive  ])laster  mssing  over  the  cork  to  the  cast  on 
either  side  will  retain  it  in  position. 

After  the  knee  has  been  bnnight  to  about  175^  it  is  difficult  to  effect 
further  correction  without  the  employment  of  more  force  than  is  usual, 
and  my  plan  is  to  (»mplov  a  solid  plaster-of-Paris  bandage  at  this  i)eri<>*l, 
making  a  little  extra  extension  while  the  plaster  is  setting.  The  limb, 
once  straight,  is  very  easily  treatetl  by  the  use  of  the  Thomas  knee- 
sj)lint. 

The  oj>erat ions  for  the  eorrtH't ion  of  deformity  are  manual  fon*e  under 
an  ana'sthetie,  division  of  hamstring  tendons  conjoinwl  with  manual 
force,  osteotomy  al)(>ve  the  condyles,  cuneiform  ostcM^tomy  thnmgh  the 
joint,  and  excision  oi'  the  knee.  The  o]M?rations  for  the  removal  of 
disease  are  curetting ;  gouging  out  of  f<x*i,  which  is  known  as  ]Kirtial 
arthreetouiy  ;  eonij)lete  arthreetomy  ;  which  is  removal  of  all  the  soft 
structures  which  go  to  make  up  the  joint,  supplemented  by  removal  of 
any  foci  that  may  be  within  reach  ;  and  excision  of  the  kni*e. 

My  ex])erienee  in  correcting  d<>formity  by  means  of  mechanical  ap- 
pliances under  an  aniesthetic  inclines  me  to  a  preference  for  the  correction 
under  manual  force,  su])])lemented  by  division  of  tlie  hamstring  tendons 
subcutaneously.  P'or  <uie  who  prefers  mechanical  devii.^*s  for  this  pur- 
pose tlu?  genucla>ts  of  I^radiord  and  of  Goldthwait  of  Boston  are  spe- 
cially recommen<le(l.  An  illustratitm  of  the  Bradford  genuclast  is  fur- 
nished in  r>ni<liord  and  Lovett's  work  on  Oiihojxrdlc  Sttrf/ertf.  Tlie 
treatment  of  abscos  is  l)ase<l  up(m  the  same  principles  as  those  depend- 
ing u])on  disease  of  the  >])ine  and  disease  of  the  hip. 

The  in<lications  tor  arthreetomy  are  not  always  clear,  for  the  reason 
that  extensive  suj)j)uration  is  often  relieved  by  curetting  and  by  the 
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proper  protection  of  the  joint.  The  advantages  offered  by  arthrectomy 
when  excision  is  contemplated  are  that  the  function  of  the  joint  may  be 
retained  or  restored  and  that  shortening  of  the  limb  will  not  result.  In 
my  own  practice  I  very  seldom  have  occasion  to  even  recommend  arth- 
rectomy, because  of  the  uniformly  good  results  which  can  be  obtained 
in  children,  and  because  in  adults  excision  seems  to  me  to  offer  certain 
advantages. 

Excision  is  done  most  frequently  in  adult  patients,  and  the  operation, 
when  done  thoroughlv,  gives  a  verj'  useful  limb.  It  is  diflBcult  to  lay 
down  any  hard-and-uist  rules  for  excision,  but  it  is  certainly  a  good 
operation  to  recommend  for  tubercular  disease  of  the  knee  in  adult 
patients  or  in  patients  who  have  passed  the  age  of  childhood,  espe- 
cially if  they  belong  to  the  poorer  classes.  Where  one  can  afford  the 
time  and  the  expense  of  a  prolonged  course  of  mechanical  treatment, 
and  where  the  case  is  not  complicated  by  severe  pain  or  deep-seated 
suppuration,  a  successful  result  can  be  attaineil  by  efficient  mechanical 
appliances.  A  case,  however,  which  has  had  inadequate  protection 
during  the  first  year  or  two  of  the  disease  and  has  gone  through  various 
methods  of  treatment  imperfectly  carried  out  should  really  be  trexite<l  by 
excision.  There  are  in  all  large  cities  a  great  number  of  unsteady, 
painful  knees  in  which  disease  has  existed  for  many  years,  and  where 
various  fiitile  efforts  have  been  made  to  secure  a  useful  limb.  Such  cases 
exist  largely  among  the  poor  in  the  laboring  classes,  and  it  is  idle  to  talk 
about  treatment  with  apparatus.  It  is  not  necessary  to  wait  for  an 
abscess  in  such  cases,  but  once  the  diagnosis  is  established  and  the  con- 
ditions above  stated  found  to  exist,  then  the  sooner  the  operation  is  done 
the  better. 

Progrnosis. — In  children  a  good  result  can,  in  a  large  j)roportion  of 
cases,  be  secured.  By  "  good  result "  is  meant  a  straight  limb,  very  often 
a  knee  with  the  functions  very  nearly  restored,  arrest  of  all  disease,  no 
shortening,  and  little  if  any  lameness.  It  is  the  exception  to  have  short- 
ening in  this  disease  where  deformity  lias  been  prevented,  or  where  it 
has  been  corrected  early  and  a  goo<l  position  maintained  until  all  symp- 
toms and  signs  have  subsided. 

In  the  pai>er  to  which  I  have  already  made  reference  my  analysis 
showed  that  motion  was  obtained  more  fre(]uently  in  those  treated  by  the 
protection  plan.  In  16  of  the  eases  when*  ai)scess  occurred  there  was, 
as  final  result,  90^  of  motion,  while  in  those  whore  abscess  did  not  occur 
25  could  be  moved  voluntarily  over  an  arc  of  90°.  Rela])ses  are  not 
ver}'  frequent,  and  of  all  the  ca^^^es,  whether  they  recovered  with  motion 
or  >rithout,  150  out  of  the  30<)  presented  subluxation  of  the  tibia, 
against  48  where  there  was  no  subluxation.  Only  2  of  the  whole 
number  presented  complete  luxation.  In  183  cases  where  the  con- 
ditiim  of  the  patella  was  noted,  124  gjive  a  movable  patella,  while  in 
59  there  was  no  motion.  Out  of  227  cases  analyzed  so  as  to  bring  out 
the  position  of  the  limb,  15  got  well  with  deformity  at  an  angle  under 
135°,  and  141  presented  an  angle  of  deformity  of  not  less  than  165°. 
They  were  enabled,  therefore,  to  walk  with  limbs  practically  straight 
and  with  scarcely  an  appreciable  deformity  :  71  of  these  could  extend 
their  limbs  to  an  angle  between  175°  and  180°.  These  results,  under- 
stand, are  from  cases  treated  by  all  methods  except  extensive  operative 
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procedures.  By  comparing  the  different  methods,  however,  the  protective 
treatment,  wliich  included  rest  as  well,  gave  tlie  largest  percentage*  of 
good  results,  wlule  the  fixation  came  next,  and  the  expectant  gave  the 
smallest  |)ercentage. 

Minor  or  Non-tubercular  Diseases  op  the  Knee. 

1.  AcT^TE  Arthritis  of  Ixfancy. 

The  most  important  of  these  diseases  is  the  acute  arthritis  of  ir.fonn*. 
This  has  also  been  styled  acute  cpipliysitis  and  acute  osteomyeliti??.  It 
occurs  in  very  early  life,  sometimes  in  a  few  weeks  after  birth,  more 
frequently  within  the  first  year  of  life.  It  Ix^gins  as  an  acute  pnwesj?, 
attended  by  marked  constitutional  disturbance,  and  soon  resulting  in 
extensive  suj)puration  with  great  deformity.  The  diagnosis  can  Ik?  easily 
made  by  comj)aring  these  rapid  changes  with  the  changes  which  take 
place  in  a  chronic  tubercular  ostitis.  Again,  the  age  of  the  patient  k 
against  a  tubercular  lesion.  The  treatment  is  surgi(«l  from  tne  begin- 
ning. If  hot  fomentations  and  rest  fail  to  give  relief  witliin  the  first 
week,  then  the  abscess  should  be  freely  incise<l,  its  depth  noted,  any 
broken-ilown  bone  removed,  and  all  the  parts  thon)Ughly  drained.  At 
the  same  time,  the  limb  should  l)e  brought  into  normal  pa*sition  and 
retained  by  a  firm  dressing,  and  nothing  has  apjx^ared  quite  so  satisiactory 
to  me  as  the  plaster  of  Paris.  Where  such  prompt  measures  are  not 
adopted  the  case  usually  jirocewls  from  bad  to  worse,  and  the  end  is 
either  a  fatal  result  or  a  flail  joint  which  troubles  the  patit^nt  throughout 
life.  I  do  want  to  emphasize,  again  and  agiiin,  the  necessity  for  pnmpt 
surgical  measures. 

2.  Pkriautiiritis. 

Periarthritis  is  phlegmonous  in  childluKKl,  while  in  adult  life  it  is 
sim]>ly  a  subacute  or  chronic  inflammation  of  the  dc^[)er  stnictures  sur- 
rounding the  joint,  and  is  associated  frequently  with  rheumatism.  The 
diagnostic  j>oints  have  been  mentioned  already  in  discussing  the  differ- 
ential tliatrnosis  of  tubercular  ostitis,  so  that  a  re|>etition  is  unnecessan'. 
Tlic  trcjitnicnt,  h(>w('V('r,  calls  for  rest  when  it  is  i)hlegmonous,  with 
resort  to  the  knife  if  resoluticm  does  not  follow  promptly  ;  while  in 
adults,  esjH'cially  if  it  be  rheumatic,  motion  shouhl  be  enjoimHl.  If 
adhesions  have  fonneil  inid  a  stiff  joint  results,  then  attenjpts  should  l^e 
made  to  correct  under  an  aujcsthetic,  at  the  same  time  preserving  what- 
ever motion  is  gained.  This  brings  one  to  the  discussion  of  ankyh>si« 
in  general.  Suffice  it  to  siy,  that  a  joint  that  is  very  firmly  ankyln?5e<l 
from  periarticular  adhesions  is  exceedingly  rare.  There  are  also  intra- 
articular adhesions,  which  make  a  restorati<m  of  function  exceeilingly 
difticult.  Where  osseous  union  between  the  {wtella  and  intercrmdvloid 
space  is  believed  to  exi>t  I  favor  open  incision  and  a  se|>anitioii  of  this 
uni(m.     The  subs{M|uent  treatment  is  massjigis  the  douche,  and  active 
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n.  IxiiKiMATir  AuTuniTis  OF  Knee. 

Kheumatic  arthritis  is  one  of  tin'  most  common  affections  of  the  knee 
in  adult  life.     It  lre<[uently  dej)ends  upon  a  trauma  of  S4mie  kind,  and  it 
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is  only  afler  the  disease  is  developed  that  a  rheumatic  element  is  dis- 
covered. The  diagnosis  has  already  been  under  discussion.  The  treat- 
ment may  be  outlined  in  the  following  quotation,  which  I  take  from  a 
paper  recently  published  in  the  Denver  Medical  Ttmea  for  January, 
1895 :  "  In  summing  up,  therefore,  the  treatment  of  a  chronic  or  sub- 
acute rheumatic  knee,  I  would  say  that  use  in  the  early  stage  is  good, 
but  let  the  patient  understand  that  the  motion  is  not  to  be  forced — that 
if  he  finds  flexion  beyond  a  certain  range  painful,  let  him  avoid  this  test. 
For  the  night-pains  hot  fomentations  are  good.  For  pains  that  persist 
throughout  the  day  the  Paquelin  cautery  has,  in  my  hands,  proved  most 
efficient.  Where  the  traumatism  induces  an  exacerbation,  rest  in  a  plaster- 
of-Paris  splint  for  a  few  weeks  is  eminently  proper,  but  on  the  subsidence 
of  the  pain  the  limb  should  be  used  up  to  the  range  of  tolerance.  The 
use  of  adhesive  plaster  has,  in  my  hands,  been  of  great  service.  The 
advantage,  I  think,  which  this  has  over  the  silk  elastic  knee-cap  or  any 
kind  of  knee-cap  is  that  the  pressure  is  made  directly  over  the  parts 
infiltrated,  and  does  not  completely  encircle  the  limb,  thus  interfering 
with  the  return  circulation  and  impairing  more  or  less  the  tissues  below, 
80  that  I  seldom  ever  use  an  elastic  knee-bandage  in  rheumatic  knees. 
I  sometimes  use  a  canvas  knee-bandage  which  is  laced  up  along  the  inner 
side,  and  under  which  can  be  placed  cotton-wool  for  more  equable  pres- 
sure. Where  the  ankle  is  involved  as  well  I  use  a  good  deal  the  stock- 
inet bandage.  My  chief  reliance,  however,  is  in  the  brace,  which  is  to 
be  worn  until  complete  convalescence  is  established." 

4.  Internal  Derangement  of  Knee. 

One  of  the  most  common  internal  derangements  of  the  knee  is  a  dis- 
placement, more  or  less  complete,  of  the  semilunar  cartilage.  This  injury 
results  from  a  sharp  and  sudden  flexion  of  the  knee  with  rotation  inward 
or  outward.  Where  the  rotation  is  inward,  the  internal  semilunar  is 
subject  to  a  sharp  separation  of  some  of  its  fibres  of  attachment,  per- 
mitting a  slight  slipping  or  a  comjJete  slipping  of  the  cartilage,  which 
makes  a  dislocation  of  the  same,  n  here  the  twist  is  external  tlie  exter- 
nal semilunar  cartilage  suffers  in  the  same  way.  The  j)ain  is  quite  severe. 
The  patient  feels  a  slipping  of  some  kind,  and  naturally  either  extends 
the  limb  or  gets  some  one  to  extend  it  fully  and  make  traction.     This 

Erocedure  often  results  in  a  replacement  of  the  cartilage.  If  this  could 
e  followed,  now,  by  protection  to  the  parts  for  a  reasonable  length  of 
time,  say  a  fortnight,  all  acute  symptoms  would  suh.side  and  the  result 
would  be  perfect.  But  it  is  not  usually  thus  followed  by  any  protection  ; 
the  patient  continues  to  use  the  limb,  and  an  arthritis  by  contiguity  is 
set  up  as  a  result  of  the  repeated  tniumatisms.  When  the  case  comes 
under  the  care  of  the  surgeon  he  usually  finds  a  general  arthritis,  and  it 
is  difficult  to  detect  the  real  starting-point  of  the  lesion.  A  history  will 
usually  be  afforded  of  subsequent  slippings,  and  an  examination,  with 
this  history,  made  with  the  knee  flexed,  will  enable  one  to  determine  the 
ridge  along  the  upper  border  of  the  head  of  the  tibia,  which  ridge  of  the 
soft  parts  is  caused  by  the  projecting  semilunar  cartilage. 

The  treatment,  as  has  already  l)een  suggested,  is  protection  to  the 
parts,  preferably  in   a   plaster-of-Paris   bandage,  with   the  knee  fully 
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extended.  The  patient  should  use  axillary  crutches  for  two  or  three 
Aveeks,  or  even  longer  if  the  symptoms  persist.  A  snug-fitting,  plaster- 
of-Paris  bandage,  however,  for  two  or  three  weeks  in  the  majority  of 
ca.ses  will  be  all  that  is  necessarj'  for  such  firm  protection.  On  the 
removal  of  the  plaster  the  external  parts  should  be  strapped  well  vith 
strips  of  rubber  plaster,  and  the  patient  should  be  cautioned  against 
bending  the  knee  until  all  symj)toms  have  completely  subsided.  If  the 
cjise  is  one  of  long  standing  and  comes  under  tlie  care  of  the  surgecm 
during  one  of  the  relapses,  then  something  more  than  the  above  precau- 
tions is  neeessarv.  In  my  own  practice  1  have  found  a  splint,  such  as 
has  been  described  in  the  preceding  pages  in  the  treatment  of  rheumatic 
knees,  most  efficient.     The  range  of  motion  is  limited  for  a  few  nionth.s. 

The  operation  for  removal  of  the  cartilage  or  for  exposing  it  and 
anchoring  the  torn  edges  by  sutures  has  proven  very  successful  in  the 
hands  of  some  surgeons,  but  as  a  general  surgical  procedure  it  is  not 
usually  recommended.  At  least,  it  ought  not  to  be  recommended  until 
other  measures  have  failed — measures  such  as  have  been  already  de- 
scribed. The  openition  itself  is  simple  enough.  One  can  easily  reach 
the  offending  body,  can  cxjkjsc  the  piiTts  fully,  and  can  suture  the  carti- 
hige  to  the  head  of  the  tibia  by  silkworm  gut  or  even  good  sterilized 
catgut.  One  of  the  main  contraindications  for  the  operation  is  the  ex- 
istence of  other  loose  bodies  in  the  knee  complicating  the  displaced 
semilunar  cartilage. 

Ix)()So  bodies  in  the  knee,  known  as  loose  cartilages,  may  arise  fn»m 
hydrarthrosis  or  from  acute  attacks  of  rheumatism.  These  bodies  can 
be  vn^'ily  Mt  and  the  diagnosis  is  not  very  difficult. 

Tile  treatment  is  mechanical  and  operative. 

Tile  cliief  form  of  mechanical  appliance  is  an  elastic  bandage  about 
the  knee,  or  laced  knee-cap,  as  it  is  callwl,  which  serves  to  fix  the  loo?e 
body  in  some  one  particular  part  of  the  joint  where  it  is  innocuous. 

The  oi)enition  consists  in  crowding  the  cartilaa:e  toward  the  surfece, 
where  it  can  be  felt  directly  under  the  skin — a  free  incision  thereover, 
with  enucleation  of  tlie  body.  This  operation,  simple  as  it  may  seem,  is 
not  always  sncc(\<sfiil,  l)nt  is  sometimes  attended  with  a  pretty  sharp 
attack  of  artliritis,  followed  by  adhesions  and  fibrous  ankylosis.  It  is 
c»ne  of  the  reco^niized  o])erations,  however,  in  surger}%  and  is  to  be  jier- 
formed  under  strict  ase])tic  precautions  by  a  surgeon  who  has  had  a 
reasonable  degree  of  familiarity  with  joint  surgery. 

5.  Bursitis. 

A  not  infVe<|uent  injury  about  the  knee  may  be  traced  to  an  inflam- 
mation of  tile  bursic.  ( )n  page  'M9  injury  to  the  bursje  has  been  discussed 
in  making  differential  diagnosis  of  ostitis  of  the  knee.  For  diagno^i^ 
tiien,  one  can  refer  to  tliis  section. 

The  treatment  involves  a  ]>eriod  of  rest  to  the  joint,  accompanied  with 
strapping  of  the  bursa  when  not  too  acutely  inflamed.  If  the  latter  l)ethe 
case,  hot  fomentaticnis  are  eminently  satisfactory.  The  prepatellar^  bursi 
is  the  one  most  frequently  affected,  and  is  known  as  "housemaid's  knee'" 
or '^devotional  kn<'e."  Here  we  have  often  a  good-sized  tumor  which 
retpiires  tapping  or  excision.     (lenerally  tapping,  with  firm  compress 
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immediately  following,  is  sufficient  to  effect  a  cure.  In  some  instances, 
where  the  inflammatory  area  has  extended  not  only  about  the  joint,  but 
into  the  joint,  a  posterior  splint,  or  even  a  plaster-of-Paris  bandage,  is 
regarded  as  a  valuable  adjunct.  Other  bursae  about  the  joint  are  not 
usually  subjected  to  operations,  because  a  knowledge  of  the  existing 
conditions  will  enable  one  to  adopt  expectant  measures  for  relief. 

6.  Neurosis. 

For  neurosis  of  the  knee  the  same  principles  in  treatment  may  be 
adopted  which  have  been  already  outlined  in  the  section  on  neurosis  of 
the  hip.     (See  page  345.) 

7.  Charcx)t\s  Knee. 

For  tabetic  knee  or  Charcot's  joint  we  really  have  little  in  the  way 
of  treatment.  It  is  interesting  simply  from  a  diagnostic  point  of  view, 
and  curative  measures  are  yet  to  be  suggested  for  this  extraordinary 
disease. 

Ostitis  op  the  Ankle. 

The  synonyms  are — Caries  of  the  ankle.  Tuberculous  ankle,  Tuber- 
cular ostitis  of  the  ankle,  White  swelling  of  the  ankle.  Chronic  syno- 
vitis. The  disease  itself  is  characterizeil  by  impairment  of  motion,  pain 
on  use,  reflex  spasm,  lK)ny  enlargement,  destruction  of  bone,  destruction 
of  the  joint-surfaces,  abscess,  and  deformity  generally. 

The  etiology  and  pathology  have  already  been  discussed.  It  remains 
now  to  note  the  clinical  history'. 

Clinical  History. — The  invasion  of  this  joint  by  disease  is  very 
similar  to  the  invasion  of  other  joints.  The  patient  favors  the  foot  in 
walking.  One  can  easily  recognize  the  ankle-limp.  We  have  the  cha- 
racteristic exacerbations  following  \\\>o\\  trauma — extra  heat  about  the 
Ixmy  prominences,  preferably  the  malleoli,  sometimes  the  head  of  the 
astragalus,  sometimes  the  scaphoid.  The  contour  of  the  joint  is  soon 
changcKl,  so  that  a  comparative  examination  will  enable  one  to  detect 
tilling  up  of  normal  depressions,  exaggerations  of  l)ony  prominences, 
atrophy  of  the  calf,  and  increasing  disability.  Later  we  have  absceSvS, 
whi(*h  is  attended  usually  with  severe  pain  enormously  aggravated  by  use. 
The  absci\s8  may  be  multij)le,  and  the  whole  joint  may  be  ultimately  riddled 
with  sinuses.  The  history  of  ostitis  of  the  ankle  tliffers  a  little  from 
that  of  the  knee  and  hip  in  that  resolution  in  children  is  sure  to  follow, 
an<l  that  complete  destruction  of  the  joint  and  death  from  suppuration  are 
the  exceptions.  It  is  a  curious  fact  that  the  farther  reniove(l  that  a  tul>er- 
culous  joint  is  from  the  centre  of  circulation  the  better  result  we  may 
ex|)ect.  In  the  ankle,  for  instance,  a  child  may  go  through  all  the  stages 
of  this  disease*,  extending  over  a  period  of  from  two  to  five  years,  may  be 
subjected  to  various  kinds  of  treatment  irregularly  carried  out,  and  will, 
as  a  rule,  make  a  good  recover}- — a  recovery  which  enables  the  child  to 
walk  without  lameness  and  to  have  very  nearly  normal  use  of  the  foot. 

Ostitis  of  the  ankle  as  it  affects  adults  is  altogether  a  different  <lis- 
ea.'se,  and  radical  measures  are  nuich  more*  frefjuently  demanded.  The 
course  is  by  no  means  benign.     It  is  difficult  to  secure  adequate  pro- 
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teetion  to  the  ankle  in  an  adult,  and  for  this  reason  expectant  treatment 
is,  as  a  rule,  unsatisfactory. 

Diagrnosis. — A  number  of  lesions  about  the  ankle,  such  as  periar- 
thritis, sprain,  synovitis,  teno-synovitis,  unreduced  subluxations,  simulate 
ostitis  ot  the  ankle,  but  a  careful  comjmrative  examination  of  the  parts 
will  enable  one,  as  a  rule,  to  detect  localizer!  areas  of  inflammation ;  for 
example,  over  one  or  tlie  other  of  the  malleoli,  over  the  bones  of  the 
tarsus ;  reflex  sj)asni,  atro])hv  of  the  ciilf.  These  signs,  taken  in  con- 
nection with  a  satisfactory  histor}',  enable  one  to  differentiate  this  (IL*- 
ease  from  any  that  have  been  named.  It  is  unnecessary',  therefore,  to 
go  over  the  points  in  difterential  diagnosis. 

Treatment. — The  management  of  a  case  depends  largely  upon  the 
age  at  which  the  disease  develops.     If  it  occurs  in  a  young  child  under 
four  years  of  age,  fixation  of  the  foot  in  a  skin-fitting  plaster-of-Paris 
bandage,  with  strict  injunctions  against  walking,  will  sufSce  to  bring 
about  a  very  satisfactory  result.     This  treatment  must  extend  over  a 
period  of  twelve  months  at  least.     If  abscesses  have  already  formed, 
these  may  be  asi)irate(l,  or,  if  the  aspiration  fails,  incision  may  be  made 
and  foci  of  bone,  which  can  be  reached  through  the  incisions,  removed 
by  the  s{KM)n.     Fenestra  can  be  cut  in  the  plaster,  so  that  immobilization 
can  be  continued,  or  the  plaster  itself  may  be  cut  down  in  front  and 
made  into  a  sj)lint.     In  lieu  of  the  plaster,  wire  or  leather  splints  may 
be  employed — anything,  in    fact,  which  securt\s  adequate  immobiliza- 
tion.    If  the  child  is  over  four  years  of  age,  or  even  over  three  in  gome 
instances  where  it  is  desirable  to  have  the  child  walk,  a  splint  may  be 
employ e<l  very  much  like  the  Thomas  knee-splint,  with  a  patten  or  high 
shoe  on  the  sound  foot.     The  weight  is  thus  transferred  from  the  sole 
of  the  foot  to  the  perineum,  and  the  child  will  soon  leani  to  walk  about 
very  comfortably.     Where  a  light  support,  such  as  plaster  or  leather  or 
wire  cast,  is  not  used  to  immobilize  the  foot,  a  sliding  foot-plate  should 
be  aj)plie(l  to  the  Thomas  knee-splint,  ncjir  the  lower  end,  and  in  that 
way  the  foot  can  be  ke])t  at   right  angles,  thus  affoniing  all  the  pro- 
tection that  is  rc(|uirc(l.     In  older  patients,  adolescents  and  adults,  im- 
mobilization  snpj)lcnicnted  by  axillary  crutclu»s  will  give  relief  in  a 
certain  number  of  cases.     AVhcre,  after  a  reasonable  length  of  time,  this 
treatment  proves  valneless,  oj)erative  measures  should  be  instituted,  such 
as  removal  of  the  astrag-alns,  excision  of  the  joint,  or  even,  in  des|x»rate 
cases,  ani])utation. 

Such,  in  a  general  way,  is  the  treatment  for  ostitis  of  the  ankle.  In 
children  where  al)scesses  form  and  burrow  throughout  the  foot  the  man- 
agement is  often  ex<'ee(lingly  difficult.  If  one  is  familiar  with  the 
clinical  history,  the  teiii])tation  to  excise  or  j>artially  excise  is  not  great. 
If  the  al)scesses  are  ])rop<'rly  drained  and  if  the  foot  is  kept  in  good 
position,  recovery  in  a  large  percentage  of  cases  will  take  place,  with  a 
useful  foot — a  foot  on  wliicli  the  ])atient  can  walk  with  verj'  little  lanit^ 
ness  and  withiMit  a  sup|>ort.  It  is  interesting  to  note,  too,  that  a  child 
may  sutler  from  niinieroiis  abscesses  about  the  ankle,  the  suppuration 
may  not  only  i)e  extensive,  but  ])rolonged  over  a  |>eriod  of  vears,  and 
still  the  liver  and  ki(huys  will  not  be  involved  in  amyloid  cliangcf^. 
One  need  not,  tlHM'cfore,  fear  amyloid  degeneration  in  a  case  of  ostitis 
of  the  ankle  in  a  child.     Kxhaustion  is  exceptional  too,  yet  the  sui^geon 
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must  be  prepared  to  follow  up  these  sinuses  from  time  to  time,  afiford 
efficient  draina^,  attend  to  the  general  health,  encourage  an  out'-of-door 
life,  avoid  too  long  confinement  in  hospitals,  and  even  excise  or  ampu- 
tate if  the  case  should  seem  to  demand  so  radical  a  procedure.  In  a 
word,  then,  a  case  must  be  manageil  on  sound  surgical  principles.  The 
surgeon  must  not  take  fright  at  the  occurrence  of  numerous  abscesses 
and  sinuses,  but  must  rely  verj-  largely  upon  the  recuperative  powers  of 
nature.  Excision  of  the  ankle  mav  be  better  studied  in  other  sections 
of  this  work,  and  for  this  reason  I  liave  omitted  any  extensive  reference 
to  it  in  this  connection. 

Sprains. 

The  term  "  sprain"  is  used  to  designate  a  sudden  rupture  of  the  soft 
tissues  inmiediately  surrounding  a  joint,  a  stretching  of  these  tissues 
without  necessarily  a  rupture  of  anv  of  the  parts.  The  lesion,  however, 
is  followed  by  swelling,  pain,  eccliymosis,  disability  of  the  joint,  and 
sometimes  a  deformity.  A  sprain  varies  in  degree,  and  leaves  one  at  a 
loss  sometimes  to  decide  just  how  much  injurj^  has  been  wrought.  It 
is  common  to  speak  of  rupture  of  ligaments  or  separation  of  the  liga- 
mentous attachments,  but  when  such  occurs  the  injury  is  very  severe. 
Indeed,  it  is  difficult  to  make  out  just  whether  a  ligament  is  ruptured 
or  not.  More  frequently  some  fibres  of  the  tendon  are  torn  in  two  or 
the  bruising  takes  place  about  the  insertion  of  the  ligaments  or  tendons, 
which  gives  rise  to  the  signs  above  mentioned.  Ordinarily,  acute  sprains 
do  not  come  within  the  scope  of  orthopaedic  surgery.  A  disability  of 
the  joint  which  has  resulted  from  a  sprain  weeks  or  months  previously 
often  comes  under  the  care  of  the  orthopaedic  surgeon,  because  of  this 
disability  and  because  a  cure  has  not  been  effecteil.  The  mode  of  pro- 
duction of  this  injury  and  the  historj'  of  the  symptoms  and  signs  for  the 
first  few  days  are  quite  familiar  to  all  medical  men,  hence  detjiils  are 
unnecessary. 

Diagrnosis. — The  diagnosis  is  verj'  important,  and  it  is  difficult  at 
times  to  differentiate  a  sprain  from  a  fracture  or  a  subluxation.  The 
foot  may  be  so  distorted  that  one  of  the  tarsal  bones  may  project  unduly 
and  give  rise  to  the  suspicion  of  a  dislocation.  A^in,  the  swelling 
about  the  malleoli  may  be  so  great  that  it  is  very  difficult,  by  reason  of 
the  extreme  tenderness  associated  with  this  swelling,  to  get  a  satisfactory 
examination.  Ordinarily,  however,  the  diagnosis  is  simple  enough.  A 
comparative  examination  of  the  ankles  can  he  made,  the  functions  of 
the  joint  tested,  and  a  little  manipulation  is  all  that  is  necessary  to  detect 
crepitation.  If  it  is  impossible  to  get  a  satisfactory  test  by  mani])ulation, 
then  it  would  be  better  to  treat  the  case  as  a  fracture  for  a  few  days 
until  the  swelling  shall  liave  subsided,  when  the  examination  can  be 
made  quite  easily. 

Treatment. — In  an  acute  sprain,  or  one  that  is  seen  even  within  a 
week  or  ten  days  after  the  injury,  the  plan  which  I  have  adopted  witli 
exceedingly  gratifying  results  is  the  Cotterell  dressing.  I  have  already 
published  two  articles  on  this  subject,  the  last  one  of  which,  in  the  New 
lork  Medical  Journal  for  February  10, 1895,  was  fully  illustrated.  The 
details  are  as  follows :  After  making  the  examination,  employ  massage 
for  five  or  ten  minutes  witli  the  foot  well  elevated.     Next  apply  strips 
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of  rubber  plaster,  about  an  inch  in  width  and  from  twelve  to  eighteen 
inches  in  length,  over  the  part  sprained,  beginning  back  of  the  injury. 
Aim  to  leave  the  part  of  the  foot  not  affected  as  well  uncovered  as  |)0?- 
siblo,  but  reinforce  well  as  the  strips  are  applied  under  the  malleolus  or 
malleoli.  The  first  strip  for  a  sprain  of  the  external  malleolus  is  applied, 
beginning  just  above  the  ankle  on  the  unaff^ected  side  of  the  foot,  and 
ending  on  the  affected  side  alwut  half  the  way  up  the  calf.  This  strip 
is  usually  alongside  the  tendo  Achillis  and  makes  firm  support  under  the 
heel.  The  sei'ond  strip  starts  on  the  umer  side  of  the  unaffected  port  of 
the  f<K)t,  near  the  ball  of  the  toe,  comes  around  over  the  back  of  the  heel, 
and  ends  about  the  base  of  the  little  toe.  It  crosses  the  first  one  just 
above  the  border  of  the  heel.  The  thinl  strip  overlaps  the  first  halftvay, 
the  fourth  the  second,  and  so  on  until  the  part  sprained  is  fully  covered 
by  this  criss-cross  stnipping.  A  cheesc-<»loth  Imndage  is  applied,  more 
with  the  idea  of  securing  close  adhesion  of  the  plaster,  and  is  remove*! 
within  twenty-four  hours.  As  s(x>n  as  the  dressing  is  completed  the 
stocking  and  bcH>t  should  be  applie<l.  The  patient  is  now  readfy  to  begin 
walking,  and  this  should  be  insisted  upon  in  the  presence  of  the  surgeon. 
Direct  him,  for  instance,  to  walk  about  the  room  eight  or  ten  times.  At 
first  strong  objections  are  offered,  but  after  two  or  three  turns  it  \^ 
asserted  that  walking  becomes  much  more  easy,  and  by  the  time  the  ta?k 
is  completed  there  will  be  very  little  lameness  or  disability.  While  it  is 
undesimi)le  to  insist  on  too  much  walking  for  the  next  few  days,  it  i* 
essential  that  the  patient  should  walk  as  much  as  it  is  necessary  for  him 
to  walk — that  is,  attend  to  his  business  or  any  duties  that  require  a  moil- 
enite  amount  of  walking.  At  the  end  of  a  week  it  is  well  to  remove  the 
strips  and  reapply  in  the  siune  manner  as  al>ove.  Two  or  three  such 
dressings  suffiee  to  complete  the  cure. 

In  old  s])rains  a  sn|)])ort  must  be  worn  for  a  much  longer  period,  and 
where  adhesions  have  already  formal  it  has  seemed  to  me  that  a  plan 
wlii<*h  was  reeonunended  by  the  late  R.  ().  Cowling,  M.  D.,  of  Louisville, 
Kentucky,  should  he  adopted  l)efore  the  strips  are  applied — ^namely, 
under  primary  aniesthesia  move  the  fcM)t  about,  break  up  the  adhesion?— 
j)roduee,  in  fact,  an  acute  s])rain — and  th(»n  treat  this  by  the  adhesive 
strips.  Where  one  desires  to  raise  the  side  of  the  foot  a  little,  the  nJe 
of  the  sh(M^  may  be  i>uilt  up  on  that  side  from  a  quarter  to  three-eighthj? 
of  an  inch. 

I  liave  refrained  from  ])resenting  the  ordinary  treatment  by  fomenta- 
tions, j)lastcr  bandage,  etc.,  because  I  found  these  methods  very  unsati:«- 
factory,  an<l  because  these  methods  arc  fully  illustrated  in  all  the  text- 
books of  surgery.  Incidentally,  I  have  found  adhesive  stri|)s  verj' useful 
in  sprains  al)out  the  knee  and  other  joints.  Where  the  spinal  column 
litis  been  sprained,  I  have  also  used  the  adhesive  strips  ^^-ith  decided 
advantage. 

Diseases  of  the  Joints  op  the  Upper  Extremity. 

TiiK  Shoulder. 

Tubercular  ostitis  of  the  >houlder  is  rare  in  childhood,  and  still  less 
fre(piently  observed  in  adults.  The  lesions  which  are  met  most  fre- 
quently are  the  results  of  old  sprains  of  the  shoulder,  rheumatic  periar- 
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thritis,  and  luxations.  The  diseases  which  tlie  orthopeedic  surgeon  is 
called  upon  to  treat  are  ostitis  of  the  shoulder,  fibrous  periarthritis  the 
result  of  rheumatism  or  exposure,  and  congenital  luxations  and  sublux- 
ations. 

Ostitis  is  characterized  by  very  nearly  the  sjmie  signs  that  one  finds 
in  ostitis  of  the  hip  or  knee,  such  as  reflex  spasm,  atrophy,  limitation  of 
movements,  pain  on  use,  extra  heat.  With  a  knowledge  of  these  signs 
and  symptoms  diagnosis  is  comparatively  easy.  One  natundly  looks  for 
an  injury  in  getting  the  histor}-,  but  if  one  fails  to  get  a  satisfactory  ex- 
planation of  the  symptoms  by  reason  of  some  trivial  injurj-,  it  is  fair  to 
assume  that  an  ostitis  presents  for  consideration. 

In  the  way  of  treatment  it  has  for  a  long  time  l)een  regarded  as  un- 
necessary to  employ  apparatus,  for  the  reason  that  tlie  weight  of  the  limb 
itself  is  sufficient  to  produc^e  the  necessary  amount  of  trat^tion,  and  in  this 
way  bring  about  a  cure ;  but  in  my  own  ex{)erienco  I  have  found  the 
weight  of  the  limb  very  unsatisfactoiy  as  a  mejins  of  traction.  Further- 
more, the  patient,  who  is  usually  a  cliild,  does  not  know  enough  to  make 
use  of  the  weight  of  the  limb,  and  it  is  difficult  to  have  any  instructions 
bearing  uiwn  this  subject  carried  out.  The  use  of  the  shoulder  is  gen- 
erally encouraged  by  some  members  of  the  family  or  by  the  family 
physician,  so  that  the  results  are  altogether  ilisheartening.  From  a  very 
extended  experience  I  am  convinceil  that  traction  apjwiratus  should  be 
employed  if  one  expects  to  get  a  useful  joint.  It  is  conipiiratively  easy 
to  use  a  traction  ap])aratus  at  the  shoulder-joint  and  still  luive  the  use  of 
the  forearm.  A  leather-padded  crutch-piece  will  rest  in  the  axilla.  To 
this  a  stem  passing  down  the  inner  side  of  the  arm,  with  rack  and  pinion, 
gives  one  an  opportunity  to  employ  as  much  tniction  as  is  desirable. 

In  cases  of  long  standing,  where  abscess  has  fornieil,  protection 
may  still  be  employed  with  advantage,  but  the  facility  with  which  one 
can  reach  the  focus  of  l)one  by  a  small  incision  is  very  encouraging  for 
operative  interference.  An  incision  in  front  of  th(»  upjxr  end  of  the 
humerus,  just  Inflow  the  joint,  down  through  the  iMTiostcum,  should  be 
made,  and  the  i)eriosteum  dissc^ctcd  on  either  si<lc  about  halfway  around 
the  bone.  A  drill  now  can  be  inserted  into  the  bone,  up  through  the 
epiphysis,  the  opening  enlarged,  and  the  entire  liea<l  of  the  bone  be  removed 
by  a  Volkmann  spoon,  leaving  the  articular  surla<r  intact.  At  the  same 
time,  what  adhesions  exist  may  be  broken  u]),  the  arm  put  at  rest,  and 
the  wound  treated  either  by  drainage  or  by  <*losure  as  one  feels  confident 
of  his  ability  to  remove  every  particle  of  disease.  In  the  ostitis  of 
adults,  where  suppuration  has  occurred  and  when*  extensive  adhesion 
exists,  I  certainly  favor  excision.  Indeed,  the  results  of  excision  of  the 
shoulder-joint  are  so  satisfactory  that  the  temptation  to  excise  early  is 
ver}'  great.  In  children,  however,  the  growth  of  the  bone  by  excision 
is  interfered  with,  and  hence  the  partial  oj)eration  I  have  just  descrilxHl 
is  more  desirable. 

In  the  rheumatic  periarthritis  of  the  shoulder,  where  the  adhesions 
are  slight  and  where  the  range  of  motion  is  only  about  on(»-half  re- 
stricted, it  is  certainly  better  to  break  up  these  adhesions  under  an  antes- 
thetic.  The  early  use  of  the  arm  after  the  operation,  sjiy  within  two  or 
three  days,  is  necessarj-  to  secure  the  best  r(»sult.  Many  of  these  cases, 
under  tte  ordinary  treatment  of  passive  motion,  massiigc^,  and  active 
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exercises,  make  verj^  slow  progress,  the  patient  suffers  a  great  deal, 
tilt'  finiil  result  i>  (*ften  a  ntiffi.sli,  jmiutul  joint,  Wliere  much  infljft^^^ 
nuition  exists  aniuud  the  joiut  I  have  einpltiyed  \\'\l\\  mfrtlemte  siicce^ 
strapping  (»t'  tliu  joiut  aud  rest  for  a  lew  week>.  After  an  iuiprovomen* 
lias  beeu  uoted,  then  passive  motion  under  au  aniesthetic  is  called  for. 
For  the  ]rainful  eonditious  which  exist  about  the  shoulder  the  Paqueliu 
cautery,  in  my  hands,  lias  j)roval  very  efficient. 

In  the  eoo^eiiital  dcffirniities  of  tlie  slioulder,  afler  many  failures 
with  the  uMial  nieth^wls  <if  niakiner  tractifiu,  employing  passive  move 
ments  with  or  witiiout  au  aniesthetie,  eleetrieity,  etc.  etc*,  I  have  e«>Tn«* 
to  tlie  conchisiou  tliat  it  would  l>e  I  tetter  to  cut  down  ufwin  the  joint  lunl 
aim  to  replace  the  head*  if  the  hone  in  the  glenoid  cavity — ^failiug  in  thi*, 
to  excise  it. 

TuE  Elb<3W. 

Tiiberciilar  f»stitis  of  the  ell>ow  is  rx^asionally  met  with.  It  U 
more  fn'cjneut  in  chihlren  than  in  ailnlts,  aud  is  often  mistaken  for  the 
displacements  of  Ixme  resulting  from  fracture.  For  the  reas*jn  tliat 
serious  results  may  ft>llow  very  slight  injuries  at  the  ellx)w-jouU  it  is 
difficult  to  rule  out  trauma  as  an  exciting  cause.  If  one  is  eai^*ftil  to  get 
the  h!fitor}'and  makes  a  tliorough  examination  i»f  the  ellK»w  by  conipariap 

the  salient  |»oints  with  thot*eof 
Fig.  346,  tlie  t*ther  elbow,  it  is  not  difliciilt 

to  nuike  a  diagnosis.     In  frac- 
tures of  the  condyles  or  cpi- 
ci»ndyles,   or    even    tran^^er^ 
fractures    througli    the    epipli- 
ysis,  we  liavc  Imuiv  dei»«>it*  re^ 
gidtiuij  from  uusnccesstul  efforts 
at  reuuction,  and  even  in  the 
suct^essfnl  c^*ies  we  have  often 
callus  thrown  out,  which  givi 
rise  to  many  of  the  signs  of  an 
ostitis,   sue! I    as   bony   enlarge- 
ment,  irregulanty,   impairmeni 
of  function,    piin    on    motitJO, 
extra  heat,  etc.     Reflex  spasm^ 
a  sign  which  is  so  valuable  i: 
^^^^     diagno??is  of  other  joints  in 
^^    ^"^^  J^^  ^^^^^^^^  l>"dy,  ihx^s  not  serve  us  a  verjr 

i^-  AA^Hi  ^^^^^^^H  gor^l    puqui^'  where  thi.s  joint 

is  affected »  because  it  is  difficu 

to  distinguish  reflex  sjuism  froi 

thes|iasni  of  jiain  rm  motion  an< 

tlie  patient's  own  resistant^.    A 

very  g<x>d    illnstnitifm    of  tbt' 

appearance  of  au  elbow  which 

ostitJa  of  tik)w.  \^  the  seat  of  ostitis  is  sho\ai  ia 

Fig.  346.  The  degrees  of  osti 
of  the  elbow  are  almost  identical  with  those  of  ostitis  affecting  the  oth 
joints:   tirst,  the  stage  without  any  appreciable  deformity;  later 
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the  sta^  of  deformity  with  abscess ;  subsequently,  the  third  stage  of 
shortening  and  displacement. 

The  treatment  is  rest  to  the  parts  over  a  long  period  of  time,  mainte- 
nance of  the  limb  in  good  position,  aspiration  or  incision  of  abscesses  as 
indications  present ;  later  still,  if  the  suppuration  persists,  partial  arthrec- 
tomy  and  excision.  Excision  is  certainly  a  very  satisfactory  operation 
in  the  elbow-joint,  and  yields  most  gratifying  results. 

Deformities  of  the  elbow  which  result  from  fracture  and  displacement 
may  be  treated  by  efforts  at  removing  the  displaced  fragments,  whether 
by  passive  movements  under  an  ansesthetic  or  by  incision  upon  the  parts 
and  removal  with  the  chisel.  A  number  of  deformed  elbows  with  callus 
interfering  with  flexion  may  be  treated  by  repeated  efforts  at  flexion  and 
retention  in  plaster  of  Paris  for  a  week  or  ten  days  after  each  minor 
operation.  From  a  rather  extended  experience  in  tlie  management  of 
j«uch  cases  I  am  satisfied  that  this  procedure  should  be  adopted  before 
attempts  are  made  to  remove  the  bone  by  the  chisel. 

The  Wrist. 

Ostitis  of  the  ^vrist  with  the  consequent  deformity  certainly  comes 
within  the  scope  of  orthopaedic  surgery.  The  principles  which  govern  the 
treatment  of  ostitis  of  other  joints  are  equally  applicable  here,  and  the 
foci  of  disease  themselves  can  be  the  more  easily  reached  if  operative 
interference  is  required.  These  principles  have  been  presented  so  fully 
in  the  preceding  sections  that  it  is  unnecessary  to  repeat  them. 


ANEURYSM. 

By  lewis  a.  STIMSON,  M.  D. 


The  word  "  aneurj'sm,"  derived  from  a  Greek  word  signifying  dila- 
tation,  has  in  the  main  preserved  what  appears  to  have  been  its  primary 
signification — that  of  a  hollow  tumor  whose  cavity  communicates  more 
or  less  freely  with  the  lumen  of  an  artery,  and  into  which,  consequently, 
blood  passes  more  or  less  freely  from  the  arterj'.  As  clinical  experience 
lias  increased,  and  facts  ascertained  upon  the  autopsy-table  and  in  the 
laboratorj'  have  multiplied,  the  application  of  the  term  has  been  so 
greatly  widened  that  it  now  includes  arterial  and  even  venous  and 
capillary  changes  that  have  little  or  nothing  in  common  with  those  that 
were  primarily  associated  with  it,  and  which  cannot  be  included  with 
them  m  a  single  definition.  Nevertheless,  excluding,  on  the  one  hand, 
certain  pathological  conditions  known  by  specific  titles,  such  as  cirsoid 
aneurysm,  aneurysm  by  anastomosis,  dissecting  aneurysm,  and  certain 
forms  of  arterio-venous  aneurjsm,  and,  on  the  other  hand,  certain 
changes  too  slight  or  too  deeply  situated  to  give  any  clinical  symptoms, 
the  term  in  its  surgical  acceptance  indicates  a  condition  that  is  j)erfectly 
well  defined  clinically  and  pathologically — that  of  an  abnormal,  local, 
circumscribed  enlargement  of  the  lumen  of  an  ai-ter\'  with  production 
of  a  (usually)  pulsating  tumor.  This  enlargement  may  have  been  pro- 
duceil  gradually  by  the  progressive  stretching  and  yielding  of  the  coats 
of  the  arterj",  or  abruptly  by  the  tearing  or  cutting  of  the  wall  of  the 
artery,  followed  by  the  immediate  es<'aj)e  of  the  arterial  blood  into  the 
surnmnding  tissues,  and  the  gradual  formation  out  of  the  adjoining  con- 
nective tissue  of  a  circumscribed  wall  or  sac  continuous  with  the  wall  of 
the  artery  at  the  margin  of  the  opening.  The  size  and  shape  of  the 
enlargement  and  its  topographical  relations  to  the  artery  also  vary 
greatly,  and  out  of  these  varied  elements  and  the  shifting  views  and 
theories  that  have  been  held  concerning  anatomical  details  and  pathogeny 
lias  arisen  a  nomenclature  that  is  now  needlessly  complicated  and  but 
ill  adapted  to  the  subject. 

One  of  the  earliest  groupings  was  into  so-called  ^Urue"  and  ^\false^^ 
aneurysms,  including  under  the  former  term  those  aneurysms  in  which 
the  continuity  of  all  three  coats  of  the  artery  was  preserved  throughout 
the  dilated  area,  and  under  the  latter  term  those  in  which  the  continuity 
of  one  or  two  of  the  coats  was  interrupted  ;  and  according  as  one  or 
another  of  the  three  coats  was  thought  to  be  absent  varieties  were 
described  which  we  now  know  could  have  had  no  existence  save  in  the 
imagination  or  the  incorrect  observations  of  the  writers.  Apart  from 
the  inappropriateness  of  applying  the  term  "false"  to  the  common 
typical  form  of  a  disease,  it  can  now  be  said  that  the  so-called  "  true  " 
aneurysm,  one  in  which  all  three  arterial  coats  are  present  in  all  portions 
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of  the  wall,  is  not  only  very  rare,  but  also  that  it  exists  only  in  the  form 
of  small  irregularities  in  the  wall  of  the  aorta  that  are  unrecognizable 
during  life,  and  in  certain  moderate  uniform  dilatations  of  the  large  arteries 
{part  of  the  soH^alled  **  fusiform  "  aneurysms)  that  give  rise  to  few  or  no 
symptoms  and  are  not  amenable  to  surgical  treatment.  Most  of  these 
conditions  have  only  a  patliological,  and  no  clinical  or  therapeutic,  in- 
terest, and  would  be  more  fittingly  grouped  under  the  term  ariericcUw*. 

Another  condition  upon  which  opinions  have  l>een  divided,  and  of 
which  the  nomcnchiture  has  become  greatly  complicated,  is  that  following 
a  wound  or  rupture  of  an  arter}'^  with  free  escape  of  its  blood  into  the 
surrounding  tissues.  Among  the  terms  in  use  are  fraumaiie  aneurym, 
ruptured  ftrUrf/,  diffuse  aneurysniy  primary  aneurysmal  h<Ematoma  (when 
it  follows  the  rupture  of  an  artery),  or  secondary  aneurysmal  hcematofm 
(when  it  follows  the  rupture  of  an  aneurysm).  The  dimeulty  is  in  part 
an  academical  one — one  of  definition  ;  and  in  part  it  arises  from  varjMng 
anatomical  conditions  that  dep(^nd  upon  the  length  of  time  that  has 
elapsed  in  a  given  case  since  the  rupture  tm>k  plac«.  When  the  con- 
dition is  a  recent  one  the  anatomical  conditions,  the  symptoms,  and  in 
most  cases  the  treatment,  are  those  of  a  wound  of  an  artery,  and  are 
here  described  under  that  head ;  but  in  the  older  cases  the  condition?, 
symptoms,  and  treatment  are  essentially  those  of  a  spontaneous  aneun'sm, 
and  will  here  be  treatcnl  in  c*onnection  with  it.  It  must  be  borne  in 
mind  that  aneurysms  consecutive  to  a  partial  rupture  of  an  arterj'— 
rupture  of  only  one  or  two  of  its  coats  without  an  immediate  escape  of 
blood  into  the  surrounding  tissues — are  included  not  among  the  trau- 
matic, but  among  the  spontaneous,  aneur\'sms;  indeed,  it  is  rather 
wi(l(»ly  believed  that  many,  if  not  most,  of  the  common  aneurysms  of 
the  limbs  are  due  more  or  less  dire<*tly  to  jKirtial  rupture  of  the  wiUl  by 
overstret<*liing  of  the  artery  where  it  crosses  a  joint  or  by  bruising  in  its 
passage  through  a  tendinous  expansion.  Such  injuries  and  the  resultant 
conditions  an*  <»f  course  **  tnuimatic,"  but  custom  limits  the  term  to 
those  in  whi<'h  the  rupture  has  presumably  lx»en  sudden  and  complete. 

We  have,  then,  to  describe — 

1.  The  (M»nnn(Mi  circumscribiMl  aneurysm,  including  the  so-c:ille<l 
"  true  ''  and  **  fidse  "  aneurysms,  traumatic*  ancurj'sm,  ruptured  or  diffuse 
an<'urysin,  and  fusiform  aneurysm  or  aneurysmal  dilatation  ; 

"J.    I)i>sccting  aneurvsni  ; 

.'>.  Artcrit  Hv<'nuus  aneurysm,  with  its  two  varieties — varicose  aneurj'sm 
and  :nieiirv-»inal  varix  : 

■1.   ( 'irsoid  anenrvsni. 

1.  The  Common  Circumscribed  Aneurysm. 

This  alVection  nppears  to  be  much  more  common  in  some  countries 
than  in  others,  Kntiland  being  thought  to  have  more  in  pnuH>rtion  to 
])o|>nlation  than  any  otlier  country.  Dr.  Kldridge  *  states  that  Eurojieans 
dwelling  in  Ja|)an  :ire  aiVected  with  thoracic  aneurysm  to  an  extent  ver\* 
largely  in  excess  ol'  the  i)ro|M»rtions  observe<l  in  any  other  nmntry.  The 
relative'  freijuency  in  New  York  is  indicat(»d  by  the  following  statistics, 
taken  from  the  re|><»rts  of  the  New  York  Hospital  for  the  years  188i^ 
'  Xar  YnrI:  Moticol  Jonnud,  February  10,  1894. 


THE  COMMON  CIMCUMSCEIBED  AXErRYSM, 

92:  Oi*  22,197  patients  atlmitteil  tn  the  liospkn!  during  those  five  yenr^, 

55  were  aflbcteil  with  aiieiu'}>iii,  di\  itk'tl  as  fullows  among  tht»  diflereiit 

arteries:  aorta,  37  ;  injiominate,  3;  lemural,  6;  radial,  3;  lirachial,  1  ; 

and  5  cirsoid  aneiirvsras.     Of  the  37  aneuiTsins  of  the  aorta,  32  were 

in  uiale^,  5  in  females;  of  the  3  of  the  inno'nii- 

nate,  2  were  in  malei^,  1    in  a  feniak- ;  all  the 

othei-H   were    in    males*     Other   htatisties,    euin- 

priiiing  a  much  larger  numher  of  mst^s,  show  the 

same  }*retlominance  in  mak's,  and  that  the  aorta, 

and  mainly  the  thomcie  portion,  is  much  more 

fret|UentIy  afteeted  than  any  other  artery.     Snch 

htutisticjs  inelnde,  in  the  main,  nnly  those  eases 

that  eome  directly  under  treatment,  and  Imt  rehi- 

tively  few  of  the  mther  numerons  aneunsnis  of 

the  small  arteries  of  the  brain  and  of  those  in  the 

UTilIs  of  phthisieal  cavities  in  the  lungs  that  are 

found  post-mo rteni.     So  far  as  those  aneurysms 

are  coneerned  whieh  are  ol)served  eHnieally,  they 

involve  the  prineijKil  arteries  in  about  the  iollow- 

iug  order  of  frequency  :  First,  the  tJioraeic  ar»rta 

(uimost  exchisively  in  its  arch),  then  tlie  jMmliteid 

aail  femoral,  ahdiHuinal  aorta,  carotid  antl  hu1>- 

cluvian.     The  relative  frtH|nency  of  inntiminate 

aaeun'sm  cannc*!  easily  Ik*  detennintHl,  for  the 

(lifterential  diagnosis  from  aneurysm  of  the  arch 

uf  the  aorta  is  often  imiHissible  iliu'ing  Hie. 

Aneurysm  ist  dlstinetly  a  disease  of  nnddle 
life,  tJie  great  majority  of  cases  occurring  between 
the  jiges  of  thirty  and  sixty,  t»r  even  thirty  and 
fifty,  vears-  CrisiVs  colhx'tion  of  505  cases  ctm- 
tjiinu!  only  one  behjw  the  age  of  ten  years,  o 
lietween  ten  an<l  twenty,  and  IG  above  tlie  age 
of  sixty  years.  I  have  seen  one  case  at  the  age 
of  seven  years,  a  delicate  girl  who  had  a  large 
nil*  iirysm  of  the  right  commikn  and  external  iliac 
Mini  a  small  one  of  the  left  femtn-ah 

iVjieurysnis  are  usually  single;  occasionally 
two,  three,  or  more  cc»exist,  and  Pelletan  reported 
tt  case  in  wliich  03  were  found.  A  verj^  few  rare 
<^H*7^  of  multiple  aneurysms  of  the  smaller 
arteries  have  bei*n  <h'seril>ed  in  detail  by  several 
writers,  but  imder  different  names.  Kussrnaul 
an«l  iLiier '  used  the  !iame  pcHartenfiii  nodom^ 
an<l  tnieed  a  connection  between  the  affection 
and  Bright*^  diii^ease  and  pi^ogressive  general  mus- 
cular atin>phy.     Meyer  *  usetl  the  same  name  with 

the   alternate  "multiple  aneurysms  of  the    medium-sized  and  smaller 
jirteries;*'  and  Eppinger^  gave  them  the  name  "congenital,''  to  indicate, 

*  t  r,  A   iTir  klin.  .<f«/.,  v(»l  i.  p.  4S4.  '  Virchou^s  Archiv,  vol  Uxiv\  p.  277. 

*  A^rh.  fur  Bin,  CAtf,,  lt>87,  vol  xxxr..  Appendix,  p,  42, 


370  ANEURYSM. 

not  that  they  exist  at  birth,  but  that  the  condition  of  the  arterial  >\-ali 
which  favors  their  production  does. 

Etiologry* — The  immediate  cause  of  the  production  of  an  aneurysm  is 
found  in  the  loss  of  the  equilibrium  between  the  distending  action  of  the 
intra-arterial  pressure  and  the  resistance  of  the  arterial  wall,  by  which 
the  former  becomes  predominant.  This  loss  of  equilibrium  is  commonly 
due  to  a  diminution  of  the  ability  of  the  arterial  wall  to  resist  the  normal 
blood-pressure,  and  only  occiusionally,  if  at  all,  to  a  temporary  sudden 
increase  of  the  latter.  A  number  of  cases  have  been  rei^orted  in  which 
the  presence  of  an  aneurysm  has  been  noted  immediately  after  the  patient 
has  experienced  some  strong  emotion  or  made  a  violent  muscular  effort 
Thus,  Holmes  ^  quotes  two  cases  in  which  aneurysm  of  the  abdominal 
aoitii  followed  immediately  upon  the  patient  receiving  sentence  for  a 
criminal  offence. 

The  precUspofiliu/  causes  are  general  and  local.  Among  the  general 
causes  are  included  those  diseases,  constitutional  i>eculiaritie3,  and  habite 
which  tend  to  diminish  the  elasticity  and  power  of  resistance  of  the  arte- 
rial walls,  such  as  syphilis,  gout  and  rheumatism,  and  the  prolonged 
habitual  use  of  alcoliolic  l)everages.  Of  these,  the  agency  of  gout,  rfieu- 
matism,  and  alcohol  appears  to  have  been  satisfactorily  established  through 
their  effect  in  producing  the  changes  known  as  atheroma  and  endarteritis; 
but  the  agency  of  syphilis  is  in  doubt,  both  because  clinical  statistics  do 
not  suj)iK)rt  it,  and  because  the  arterial  changes  due  to  the  disease  are 
commimly  manifested  in  the  smaller  arteries,  where  aneurysm  is  le» 
frequent,  and  not  in  the  aorta,  where  aneurj'sm  is  most  frequent. 

Among  tli(»  local  causes  more  or  less  certainly  determined  are  anatomi- 
cal jx'culiaritics  of  the  artery  involveil,  such  as  its  bifurcation,  its  chanp.' 
of  (lirection,  local  alteration  of  the  wall  by  disease,  pressure,  or  an  em- 
bolus, and  injury  of  the  wall  by  some  form  of  external  violence.  Tlie 
relative  frequency  of  aneurysm  of  the  common  carotid  at  its  upper  end, 
where  it  divides  into  the  external  and  internal  carotid,  is  the  only  fart 
that  ciin  be  quoted  in  sup|>ort  of  the  theorj'  that  the  bifurcation  of  an 
artery  is  a  condition  favorable  to  the  development  of  an  aneurj'sni  in  ite 
ininicdiate  neighborhood,  and  no  sjitisfactor}^  mechanical  explanation  of 
such  alleged  influence  has  l)een  given.  The  influence  of  a  change  in  the 
direction  of*  an  artery  is  thought  to  l>e  shown  by  the  relative  frequent'T 
of  aneurysm  in  the  arch  of  the  aortii,  and  the  explanation  is  sought  in 
the  obstruction  thereby  offered  to  the  flow  of  the  blood  through  the  vessel, 
and  the  conscfjucnt  increase  of  the  intra-arterial  pressure  at  the  points 
more  directly  inij)inged  u|K»n  by  the  stream.  As  the  same  anatomical 
(Muiditions  exist  in  all  indivi<luals,  while  aneurA'sms  exist  in  but  few,  it 
seems  imj)ropor  to  speak  of  them  as  causative  :  some  antece<lent  diminu- 
tion in  the  strength  of  the  artery  is  clearly  necessarj-,  and  the  anatomical 
condition  can  be  causative  only  in  the  sense  that  by  increasing  the  intn- 
arterial  pressure  at  tliat  point  (if  it  does)  less  diminution  of  resistance  i> 
then  re(|nired  than  at  others. 

A  loeal  change  in  one  or  more  of  the  coats  of  the  arter\'  as  the  result 
of  disease  that  diminishes  its  elasticity  and  stw»ngth  undoubtedly  pre- 
cedes the  formation  (»f  all  tlie  small  "tnie"  aneurysms  and  of  mivt 
others.     This  factor  in  the  pathogenesis  of  aneurysms  lias  hmg  l>een 

'  Holmes,  Syst.  nj  Surr/erift  Am.  ed.,  vol.ii.  p.  319. 
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posirively  tnown  in  connection  with  certain  rarer  fonns  of  disease,  acute 
or  chronic,  ami  has  loiijt^  lxH?n  .suspected  in  all  except  tliose  in  which 
sadden  partial  rupture  of  one  or  more  coats  by  mechanical  violence  was 
the  cause.  Endarteritif^,  meetirteritis,  and  atheroma  are  the  conditions 
prec?edeut  thought  to  exi.^t  in  most  cases  ;  but  the  fact  that  they  are  rela- 
tively frecpient,  while  aneurj'sm  is  rare,  that  they  are  most  common  and 
extensive  In  advancwl  lift%  while  aneurysm  is  a  <Hsease  of  midtlle  life, 
and  that  they  are  found  alnuKst  as  frct|uently  in  women  as  in  men,  while 
aneurysm  is  unieh  more  fretpient  in  men  than  in  women,  show  that  their 
predis|>os5ing  iniluence  cannot  l>e  very  great  and  that  s<:)me  other  im- 
portant cause  must  coexist.  Probably  the  causative  influence  of  these 
atTeetions  is  much  greater  in  the  aorta  and  its  large  branches  tlian  in 
the  other  jK>rtions  of  the  arterial  system.  Large  at]jci\»matous  arteries 
are  fre«:[Uently  irreufuhirly  dilated  and  tdrtuons,  and  atlien>matous  degen- 
eration is  habitually  found  in  the  old,  and  is  often  widespread  and  of 
long  standing,  and  yet  the  vessels  thus  atfectcil  show  little  i>r  no  evidence 
of  any  tendency  to  the  local  eirermiseribed  dihitation  which  constitutes 
anenrv'sm.     lu   stmie   cibics  a  r.      o^o 

cheesy  atheromatuus  locus  m 
the  wall  of  an  artery  opens 
and  discharges  itself  into  the  jfVt 

ve^^^l,  and  the  blood  entering 
into  the  cavity  distends  it  and 
forms  a  sacculated  aneurysm, 
or  w^orks  its  way  along  l>e- 
tween  the  c<mts  to  lireak 
through  again  into  the  lumen 
of  the  ves^l  at  a  more  or 
less  distant  jK>int  (dissecting 
aneurysm);  but  such  ceases 
are  rare. 

Suppumtive  disease  invad- 
ing the  wall  of  an  artery  i'nyiu 
an  adjoining  a bsi'css  is  elainjctl 
to  have  led  to  the  formation  of 
an  aneun-sm ;  but  it  seems 
more*  [>riibable  that  in  tlie  lew 
ca-4es  cited  the  artery  has  been 
iKTfomted  by  the  ulr<^ratinn 
before  tlie  weakening  of  its 
"Wall  has  had  time  to  end  in  an 
actual  aneurysm,  an tl  the  bhiod 
Ihls  theti  priured  into  the  al>- 
§e^*-ts  thntugh  the  c^pening  and  given  it  the  appearance  of  an  aneurj^sra. 

Tlie  etleet  of  local  inflammatory  processes  in  the  arterial  wall  due  to 
inierikbic  infe<^*tii»n  has  Uh'U  studied  very  carefully  and  in  great  detail  by 
Eppingi^r,*  using  for  the  purpose  speeimens  of  infection  of  the  wall  from 
within  by  emboli  fM)ming  from  canliac  valvular  vegetations  due  to  endo- 
eanlitis* and  sj^ecimcns  of  infection  from  without  by  the  tubercle  bacillus 
in  the  miiidl  arteries  of  the  walls  of  the  pulmonary  cavities.  In  eonnec- 
*  Kppiiigi^r,  Atrh./tlr  kliiu  Chu\^  voL  xjtiv.»  18S7,  Apji^ndijc. 


__ — hm. 


Mycotic-embolic  aneurysm  of  o  smJiU  artery  of  the  pja 
(Epi.inj?tT). 
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t'um  with  the  investigation  he  also  examined  several  special  form*  of 
aneurysms  produced  in  horses  by  the  presence  and  gro\\th  of  the  pin- 
sitie  worm  tftrom/i/lua  armatua.  In  the  first  group  of  cases  he  found  at 
the  ]>oint  where  tlie  infected  embolus  lodges  (usually  at  the  origiu  of  a 
small  arteriole  of  the  pia)  an  acute  exudative  inflammatory  process  which 
involved  all  the  coats,  destroyed  the  tissue-elements,  and  brought  alwut 
rnj)ture  of  the  intima  and  the  elastic  layer :  this  rupture  of  the  intinm 
and  elastic  layer  appears  to  be  the  essential  pn4iminar}'  to  the  fonnati^io 
of  the  aneur)'sm,  the  wall  of  which  is  formed  by  the  adventitia  and,  in 
very  small  aneurysms,  l)y  j)art  of  the  media  ;  the  increase  of  the  aneur}'*m 
IS  asso(^iat(Ml  with  recurrent  acute  inflammatorj'  pnx^esses  in  and  about 
the  media  in  the  neighborhood  of  the  oi>ening. 

In  the  second  group  of  cases,  the  small  aneurysms  of  tubercular  cav- 
ities in  the  lung,  he  found  the  inflammatory  pn)cessi\s  extending  from  the 
wall  of  the  cavity,  successively  invading  tJie  coats  of  the  arterj'  fmin 
without,  and  followed  by  tuberculiziition.     The  formation  and  caseation 

Fuj.  34y. 


llcaUd  ]>artiiil  ni]»turi'  nf  usoonding  norta.  with  8ii»>acqucnl  formaCion  of  aneur>'siu: 
nn,  aneurysm   (KppinKiT). 

of  the  tul)crclcs  produced  ni])turc  of  the  different  elastic  layers,  ami  tlu-n, 
if  the  lumen  of  the  artery  had  not  been  obliterated  by  the  thickenwl 
intiina  and  a  thrombus  formed  upm  it,  the  intima  was  pressed  out^ranl 
into  the  gaj)  created  by  the  rujnure  of  the  outer  cojits,  and  thus  tlw 
aneurvsni  was  fonncd.  Similar  observations  were  previonslv  made  l>v 
Mcyclj 

The  study  (>{'  botli  forms  shows  that  whether  the  change  in  the  wall 
of  the  art<*ry  involves  it>  layers  successively  from  within  outwanl  or  fn>in 
without  inward,  the  aiKMirysin  dcx's  not  form  until  after  the  eliistic  bun- 
dles within  tlie  nicdia  have  been  dissociated  and  the  elastic  layer  on  it^ 

'Arch,  (k  Phys.y  IvSSO. 
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inrjiT  sidu  ruptureil.  They  indicate,  therefori*,  that  the  inecUa  and  the 
iniuT  eliu^ricji  utler  the  principal  resrstanee  to  the  dihitation  of  an  artery, 
and  that  tJieir  niptnre  or  tlieirde^enenitiuo  precedes  tlie  bej^inning  i>f  an 
aJU'iirysnu  This  ini|n>rtanee  of  the  media  has  \uuyr  been  behoved  in  on 
thnnH^tieal  grounds,  and  it8  defeneration  or  its  nieehanieal  rnpture  has 
long  been  thought  to  be  the  necessary  prelimimiry  to  the  formation  of  an 
aneurj'sm. 

Mechamcal  canses  (exchiding  sudden  complete  divitJiion  (»f  aJI  the  coats) 
seen  in  the  cas<€?8  in  whieli  an  aneurysm  has  fornied  after  the  violent 
retching  of  an  artery  by  wliich  it,*^  middle  <ir  mitldle  and  inner  coats 
have  presnniably  been  torn,  or  after  prolonged  compression  of  an  artery 
to  cure  an  aneurysm  at  a  lower  point,  or  wliere  an  exostosis  has  pressc*d 
upon  an  arter}\  In  the  cases  in  wliieh  an  aneurysm  has  it>rme(l  at  the 
point  where  a  ligature  has  been  applied  to  tlie  artery  wc  may  assume 
that  the  reparative  process  lias  not  Iveen  n>mplete,  and  that  the  arterial 
cicatrix  has  yielded  rather  thnn  the  adjoining  portion  of  the  wall*  Au 
exceptional  instance  of  the  etleet  of  pres>nre  is  the  case  reiMirted  l)y 
CWtle,  in  whicli  an  aneurysm  of  the  pahitine  ai-tery  appeared  to  have 
been  caused  by  the  pit*ssure  of  a  dental  plate. 

Pathological  Anatomy. — We  have  to  consider  the  i=«ic  and  it^  con- 
tents and  the  changes  priKlnced  in  atljoining  tissues  by  its  presence  and 

gT»JWtll. 

The  aneur^^'^nl  may  be  a  more  or  less  regularly  ovoid  dilatation  of  a 
pirtion  of  an  artery  continuous  at  tach  end  w ith  it  (fosifonn  aneury&m), 
or  it  may  be  an  eccentric  |K>ueIi  situated  l>eside  the  artery  and  comma- 
Dicating  with  it  by  a  lateral  opening 
of  greater  or  less  size  (sacculated  an-  Fio*  350, 

t'ur\*sni).  This  sac  may  be  un iforndy 
nuuided,  or  may  present  one  or  mt^re 
sul}onlinate  pcaichesduc  to  its  uneven 
flilatation  <»r  to  rupture  ;  it  may  vary 
in  size  from  a  dianieter  of  a  fraction 
r»f  an  inch  to  that  of  several  inches. 
It  is  ordinarily  a  complete,  well-de- 
fine<l  n)eml)ranc  conipost'*!  nf  the  con- 
deiu>etl  and  thickened  founective  tis- 
mie  of  the  space  through  which  its 
expansion  luis  forced  it,  mingled  in 
0onie  cases  with  more  or  less  of  the 
original  txyuify  of  tlie  artery,  a* "cording 
to  its  size  or  shaj>t^,  Tfuis,  in  an- 
eurysms in  wliich  thi^  dilatation  in- 
volves the  entin*  eireumfcTence  nf  the 
Vrs^l  for  a  considerable  length,  por- 
tioM.*^  of  tlie  miildle  coat  mav  be  founil 
at  various  points  in  the'sjic  im*re '-'''^^^^ ''''^''^^'^^i^f^}^^^^ 
or    lesrt   widely    separated    from   tine 

another  and  degenerated :  the  lining  membmne  resembles  in 
api«?arance  the  intima,  and  jirolmbly  also  contains  portions  of  it.^  In 
file  sacculated  form  of  aneurysm  tiie  intima  and  media  of  the  arterj"  end 
abruptly  at  fhe  edge  of  the  opejiing,  the  neck  of  the  sac  j  the  Intima  of 
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oxercises,  make  very  slow  |ircigivss,  the  patient  siiflferg  a  great  deal,  and 
tlie  final  result  is  often  a  stitlisli,  [jnintiil  joiiit.  Where  nuieh  iuflani- j 
matiun  exists  aniijiut  tlie  jcnnt  I  have  employed  witli  nnxlerate  sneeesSi 
8tra]»pini»'  <if'  the  jnuit  ami  rest  tt>r  a  few  weeks.  After  an  iniprovementl 
has  heen  iiut(  d,  thi'U  inissive  iiiotitm  nn<ler  an  anaesthetic  Is  ealled  for.i 
FiJf  tiie  painful  emiditiuns  whieh  exist  ahout  the  .whoulder  the  Paquelin 
eaiitery,  in  my  hiHids»  lia>  ]vrt»veil  veiy  eflieient. 

In  the  eoii^enital  defurmitieis  of  the  shoulder,  after  many  failuresi 
witli  the  usiinl  methods  of  making  tnietion,  employ hig  passive  move-l 
meiits  with  or  withont  an  aiuustlu-tir,  ek^etrieity,  ete.  etc.,  I  have  come' 
to  the  eonehisitm  that  it  would  Uv  hetter  to  eut  down  u\Km  the  joint  and 
aim  to  replaee  the  head  of  the  Ixine  in  the  glenoid  eavity — failing  in  this,^ 
to  excise  it. 

The  Elbow. 

Tnhereukr  ostitis  of  the  elb«»w  is  oeeasionally  met  with.  It  is 
more  frei[nent  in  (children  tlian  in  itthilts,  and  is  often  mistaken  for  the 
displacements  of  Inme  resulting  frum  fracture.  For  llie  reas4>n  that 
fterioiis  results  may  follow  very  sUglit  injiiries  at  the  elliow-joiot  it  is 
diitienlt  t<»  rule  out  trauma  a.s  an  exeiliug  exmse.  If  one  i^  can^ful  to  get 
the  hi.itory  iiud  makes  a  thorough  examination  nf  the  elhtmhy  eomparing 

tlie  sidient  pniuts  with  those  of 
Flu.  346.  tlie  other  elbow,  it  is  not  diilieidt 

to  make  a  diagnosis.  In  irdc- 
tun^s  of  the  condyles  or  epi- 
eontlylej^,  or  even  transverse 
fmctures  tlin»ugh  the  ejjiph- 
ysis,  we  have  bony  deposits  re- 
sulting from  unsnrcesshd  efforts 
at  reduetion,  and  even  in  the 
suecessfnl  crises  we  have  <»ften 
callus  thrown  out,  wldcli  gives 
rise  to  ninny  of  the  signs  of  an 
ostitis,  such  as  bony  enUirge- 
-mont,  irreguhirify,  imjxurment 
of  fnnetion,  pain  on  motion, 
extra  heat,  etc.  Reflex  sfnisni, 
a  sign  whieh  is  so  valuable  in 
diagnosis  of  other  joints  in  the 
body,  chies  not  starve  ns  a  very 
giHwl  purp>s4'  whei*e  this  joint 
is  atlected,  be(*ause  it  is  dillieult 
to  distinguish  reflex  spasm  from 
the  spasm  of  pain  on  motion  and 
the  piitient's  own  resistance.  A 
veiT  good  illustration  of  the 
appen ranee  of  an  elbow*  wliieh 
Ostitis  of  cIUjw.  IB  tlie  scat  of  ostitis  is  show^l  in 

Fig.  346.  The  degrees  of  ostitis 
of  the  elbow  are  almost  itlentieal  with  those  of  ostitis  affecting  the  other 
joints:    tii^st^  tlie  stage  withont   any  appreciable  deformity;  later  still, 
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the  stage  of  deformity  with  abscess ;  subsequently,  the  third  stage  of 
shortening  and  displacement. 

The  treatment  is  rest  to  the  parts  over  a  long  period  of  time,  mainte- 
nance of  the  limb  in  gixxl  position,  aspiration  or  incision  of  abscesses  as 
indications  present ;  later  still,  if  the  suppuration  persists,  partial  arthrec- 
tomy  and  excision.  Excision  is  certainly  a  very  satisfactory  operation 
in  the  elbow-joint,  and  yields  most  gratifying  results. 

Deformities  of  the  elbow  which  result  from  fracture  and  displacement 
may  be  treated  by  eflTorts  at  removing  the  displaced  fragments,  whether 
by  passive  movements  under  an  anaesthetic  or  by  incision  upon  the  parts 
and  removal  wath  the  chisel.  A  number  of  deformed  elbows  with  callus 
interfering  with  flexion  may  be  treated  by  rej)eated  efforts  at  flexion  and 
retention  in  plaster  of  Paris  for  a  week  or  ten  days  after  each  minor 
operation.  From  a  rather  extended  experience  in  the  management  of 
^*uch  cases  I  am  satisfied  that  this  procedure  should  be  adopted  before 
attempts  are  made  to  remove  the  bone  by  the  chisel. 

The  Wrist. 

Ostitis  of  the  wrist  with  the  consequent  deformity  certainly  comes 
within  the  scope  of  orthopaedic  surgery.  The  principles  which  govern  the 
treatment  of  ostitis  of  other  joints  are  equally  applicable  here,  and  the 
foci  of  disease  themselves  can  be  the  more  easily  reached  if  operative 
interference  is  required.  These  principles  have  been  presented  so  fully 
in  the  preceding  sections  that  it  is  unnecessary  to  repeat  them. 
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position^  size,  and  shape  of  the  aneurysm  ('for  the  arterial  circulation) 
and  its  pressure  upon  venous  trunks  (for  tne  venous  and  capillary  cir- 
culation). In  considering  the  effect  upon  the  arterial  circulation  the 
aneurysm  is  to  be  regarded  as  an  elastic  reservoir  into  which  the  blood 
brought  by  the  proximal  portion  of  the  artery  is  temporarily  diverted, 
with  the  consequent  diminution  and  retardation  of  the  cardiac  ven- 


FiG.  352. 


S.V. 


Fig.  353. 


i2»  & 
Half-diagrammatic,  showing  retardation  of 
pulse  in  an  aneurysm  near  the  heart 
{An.  1)  and  in  one  far  fh)m  the  heart 
{An,  2)  (Michauz). 


Showing  the  retardation  and  reduction  of 
volume  of  the  pulse  in  the  right  carotid 
(C.  -4w)  and  right  radial  (1?.  d)  as  com- 
pared with  that  in  left  carotid  (C.  N.)  and 
left  radial  (If.  g\  in  a  case  of  Innominate 
aneurysm  (Michaux). 


tricular  impulse  in  the  distal  portion  and  branches.  The  sphygmo- 
graphic  trace  on  the  artery  below  the  aneurysm  shows,  therefore,  a 
primary  elevation  that  is  retarded,  less  abrupt,  and  less  high  than  that 
of  the  corresponding  artery  of  the  other  limb,  and  the  dicrotic  rise  on 
the  descending  trace  is  less  marke<l  or  absent ;  in  other  words,  the  distal 
stream  is  more  steady,  the  variations  of  intra-arterial  pressure  and  arte- 
rial expansion  due  to  the  cardiac  systole  and  diastole  are  slighter  than 
under  normal  conditions.  The  physical  conditions  and  effect  are  similar 
to  those  of  the  common  atomizer  or  force-pump,  in  which  a  compressed 
b<Klv  of  air  transforms  an  intermittent  iiu])ulse  into  a  constant  one  and 
prcKluces  a  steady  stream.  The  effects  upon  the  venous  and  capillary 
circulation  are  the  ordinary  ones  of  obstruction  to  the  venous  flow  when 
the  aneur}\sm  is  so  large  and  so  situated  as  to  make  pressure  upon  an 
important  venous  trunk. 

The  tissues  and  organs  adjoining  an  aneurvsm  may  undergo  iinjwrt- 
ant  changes  in  consequence  of  its  presence  and  pressure ;  those  that  are 
movable  are  pushed  back  by  it  as  it  grows,  and  those  that  are  or  become 
immovable  ultimately  undergo  molecular  al)sorption,  gjingrene,  or  ulcera- 
tion. Thus,  veins  are  first  occluded  by  pressure,  and  then  obliterated 
by  adhesion  of  their  walls  ;  overlying  bones,  notably  the  ribs,  sternum, 
and  bodies  of  the  vertebra?  in  the  case  of  aortic  aneur^'sm,  gradually  dis- 
appear at  the  points  of  pressure,  evidently  by  a  i-arefying  osteitis  ;  over- 
lying skin  or  the  wall  of  an  adjoining  cavity,  such  as  the  a\s()phagus  or 
t)ie  trachea,  becomes  adherent  to  the  sac,  then  thinned,  and  is  finally  per- 
forated by  ulceration  or  gangrene  which  involves  the  sac  and  leads  to  a 
usually  fatal  hemorrhage. 
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More  remote  changes  may  iuUow  id  oonsefjiience  of  the  mterfereuce 
with  the  circuhition  by  pressure  on  the  veins  or  the  phigging  of  the  arten- 

at  the  aneurysm,  or  of  tlie  detachment 
of  larger  or  snuiUer  portions  of  clot, 
which  are  then  swept  out  by  the  blew! 
and  lodf^ed  as  eniboH  at  distant  jKiintj*. 
Grangrene  of  a  jKirtion  of  the  Uiul) 
belriw  the  fe»ac  may  be  caused  by  the 
meehaniciil  iuterferent^  with  the  venous^ 
return  oeeasioned  by  tlie  size  of  die 
aneurysm  or  by  cnil>oli  coming  fr<)m  iti§ 
interior,  t^iiccially  in  the  ohL  Emboli 
of  small  size  ai-e  64>metimes  found  after 
death  under  cireum.Htauces  that  Indicate 
that  they  have  <lone  littk^  or  no  harm; 
in  idher  cases  rough  manipulation  uf 
uu  aortic  anenryj^m  has  U*en  followeil 
immediately  by  eonvidsioiis  luid  dciith, 
and  the  autf>psy  has  ??liown  the  bniin, 
liver,  anil  kidneys  studded  with  eralnpli 
in  their  sitiallcr  arteries,  evi<lently  titi- 
tacbed  l>y  the  hamlling.  (^ne  t^tieli  ea* 
ot^curred  under  my  observation. 

Aneiiry«»n  of  the   thoracle  .aoftfl,  eroding  Fin-iUv      uiilwHO'iiUMmw     nii^tnrvi    nf 

vembr.1  mid  rit*s;  fnmtof  sat-removeS         Unail}  ,    bUOLUtaueinK^     ruptUre    01 

tu«howvem4.m]ij4Mjks,  (Fn.mapr^^^^^^  gjic  uiav  occur,  and  if  the  aneoF- 

ysm  IS  upon  a  large  artery  the  bUx>o 
may  e^^etipe  into  the  adjoining  tissues  or  eiivity  (peritoncid,  pleural)  in 
fpiantily  suffieieut  to  eaust*  death  within  a  shoit  time  or  imjnediately ; 
if,  tin  the  other  hand,  the  artery  or  the  ruptnre  is  small,  the  bleeding  Lh 
somu  st<^pped  hy  the  pressure  of  the  parts  and  the  clotting  of  the  escapd 
blood.  There  are  Hinie  facts  to  indieate  that  a  Mell-defiued  widl  con- 
tinuous wit4i  that  of  the  aneurysm  may  form  about  such  escajKxl  blood 
and  eoustitute  a  pcmch  or  s<'cnn<lary  aneurysn),  l)nt  it  seems  probable  that 
8U<*li  rupture,  oeeurring  in  the  later  stages  of  the  evolution  of  the  sac, 
wtjuhl  Ik'  the  preeorst^ruf  otiier  similar  ones,  and  that  the  patient  would 
selilom  survive  t!ie  accidents  long  enough  to  permit  the  fonuation  of 
such  [>rc»tective  conditions. 

Symptoms  and  Course. — Subjective  symptoms  of  an  aneurysm  an* 
mainly  <lue  tt*  its  pressm^e  upon  other  ))arts,  and  consequently  seldom  I 
appear  before  it  has  gained  erinsideraldi'  size  :  then  the  patient  experi- 
ences more  or  less  cunstaut  |)ain,  dull  and  aching  or  neundgic,  a  sensation 
of  weight  or  weakness  in  an  atleetcd  limb,  or  dys}>ncea  or  dys|ihagia  ii' 
the  atftH:;tion  involves  the  tlioracie  anrta ;  in  intracranial  aneurj'sins  be  is' 
conscious  of  a  |x^rsistent  murmur  or  bniit. 

The  objective  signs  are  those  of  a  well*defined,  elastic,  fluctnatingi , 
usually  pulsiiting  tumcir,  unaccom|jauied,  at  Icnst  at  first,  by  inflamma- 
tory symptoms.  It  may  be  at  first  reetigni?.cd  by  chance,  or  the  jwtient's 
attention  may  lie  called  to  it  by  vague  sensations  or  l»y  a  feeling  iis  if 
sumcthing  had  given  way<»r  was  increasing  nipidly  arul  nuiking  [nvssure. 
If  the  tumor  is  so  situated  that  it  can  Ix^  distinctly  palpated  in  it-s  earlier 
stages,  it  apjxars  smooth  and  rcgohir  in  outline,  globular  or  ovoid,  rarely 
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smaller  than  a  cherry  or  larger  than  au  orange,  in  con^Histencv  like  a  not 
very  tense  cyst,  and  callable  of  re<hiction  in  ^ize  hy  broad  nniform  pres- 
gore  upon  the  tumor  itself  or  by  compression  of  the  artcrv  above  it,  with 
immediate  return  to  its  original  size  when  the  pressure  is  removed  :  when 
the  hand  is  place^l  npon  it  distinct  puLsition  corresponding  to  tbat  in  the 
arteries  is  felt,  and  if  it  is  grasjicd  between  the  thnml>  anil  linger  placed 
on  its  eides,  the  pulsations  will  be  etjuatly  well  felt  and  will  slightly 
seiKirate  the  fingers  at  each  -itntke— **  expansiU^  puL^ition,"  Tlie  finger 
may  at  the  same  time  feel  a  distim^t  vibniting  thrill,  but  this  pben^nne- 
non,  constant  in  artericKvenous  aneurysm,  is  rare  in  the  i\*ni\  nuw  under 
considenition.  Aiiscukation  reveals  the  anenrysnud  bruit  or  mnrnnir, 
usually  soft  or  blowing,  sonietimes  hai^h  and  laspiug.  It  has  been 
attributed  to  vibration  of  the  lionler^  of  the  t)rifiee  of  the  surface  occa- 
sioneil  by  the  current  of  blood,  but  .seems  more  [irobably  due  to  waves 
created  by  irregularities  of  pressure  :  similar  sonnd>  can  be  ]>riidueed  by 
pretijiure  with  a  stetlinscojK'  njnm  an  artery,  a  vein,  i>r  even  uixm  a  rub- 
ber tulx?  thrnngh  which  water  is  H^iwing. 

Diminution  i»f  the  force  and  volume  uf  the  pulse  in  the  artery  or  its 
branches  beyond  the  aneurysm,  when  comimred  with  the  corresjiondiDg 
vessels  of  the  other  ^ideof  the  body,  is  gciu^rally  recognizable  by  touch; 
it.s  slight  retardation  by  a  fraction  of  a  second  can  be  demonstnited  by 
the  sphygniognipli. 

The  tendency  of  an  aneurvsni  is  clf*arly  towjinl  increase  in  size  and 
ultimate  rupture,  but  the  increase  takes  ]>lacc  with  varying  nqiidity  and 
is  occasionally  arrested  for  longer  or  shorter  intervals.  8|)untaneous 
cure,  in  the  sense  of  permanent  or  ver\'  proh»nged  arrest  of  grtiwih, 
retluction  in  size,  and  cessiitiun  of  pulsation  and  uninunr,  is  s<imetimes 
observed  ;  it  will  be  subserpieutly  eiMisideivd  in  iletaiL  The  mte  of 
growth  appears  onliuarily  to  lie  slcjwest  in  fusif^irm  aneurysms,  but 
changing  conditions  of  the  sue  and  its  contents  may  result  in  marked 
retardation  or  long  arrest  of  growth  of  even  a  rapidly-growing  s^iecu- 
la  ted  one :  such  ixuiditions  are  the  deposition  of  tibriiious  la  vers  upon 
the  wall,  or,  aj>]>arently,  tlic  formation  of  a  large  soft  clot  which  iM-cludes 
the  oriticc.  The  effect  of  fibrinuus  layei*s  is  well  shnwii  in  casc*s  treated 
by  distal  ligation  of  some  of  the  Inimches  of  the  artery  :  the  artery 
remains  pervious,  blood  continues  to  flow  through  it  and  the  snc,  but 
the  latter  shrinks  and  does  not  again  increase.  At  the  autopsy  it  is 
found  to  be  lined  throughout  by  fibrinf>us  clots  having  a  smooth  shining 
!anrface.  The  process  appt*ars  to  be — depi>sition  nf  the  layers  and  shi'ink- 
ing  of  the  sac  in  consequence  of  the  diminutir*n  in  the  force  and  vtjiume 
of  the  stream  ;  then  gradual  spi*ead  of  the  eudotbelimu  over  the  suHaee 
of  the  layers,  by  m  hirh  their  edges  are  fastened  d<>wn  an<l  their  surface 
is  made  more  like  that  nf  the  normal  intima.  Similar  circulatoiy  con- 
diticmft  (juid  t*onsecjuent  results)  may  be  produced  sjwintaneously,  as  by 
detaehment  of  a  clot  and  i»lugging  of  distal  branches* 

The  increase  in  size  may  l>c  uuifonn»  the  aneurysm  retaining  its 
xliape  and  consistency  and  simply  growing  larger,  or  it  may  be  more 
markcfl  at  s<.)me  |x>ints  than  at  others,  and  the  tumor  is  then  usually  scjftcr 
at  such  places;  tlie  pulsation  may  change  in  force  from  time  to  time, 
attd  the  murmur  cease  or  change  in  character.  The  subjective  symptoms 
— pain,  sense  of  weight,  etc. — increase,  and  special  ones  may  be  added 
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by  implication  of  special  organs,  as  in  thoracic  or  abdominal  aneurysm. 
Pressure-symptoms  increase  or  are  added ;  the  limb  or  face  becomes 
(edematous  or  passively  congested  by  venous  obstruction  ;  the  voice  may 
be  altered  by  pressure  upon  the  recurrent  laryngeal  nerve;  dyspnoea 
may  be  caused  by  pressure  upon  the  lung  or  trachea  or  bronchus ;  severe 
pain,  by  the  stretching  of  a  nerve  or  by  osteitis  set  up  in  the  vertebre, 
ribs,  or  sternum.  As  the  skin  is  approached  it  becomes  penn^entlv 
discolored,  then  adherent  to  the  sjic,  and  breaks  down  by  sloughing  or 
ulceration.  Growth  in  other  directions  may  effect  a  similar  chan^  in 
other  hollow  orgtms,  such  as  the  trachea,  (esophagus,  i>ericardium,  pleura, 
or  peritoneum,  or  rapid  growth  at  one  ixnnt  may  lead  to  rupture  of  the 
sac,  with  escape  of  blood  into  the  surrounding  tissues,  and  consequent 
formation  of  a  luematoma  or  "  diffuse  secondary  aneurysm."  Such  a 
rupture  may,  under  suitable  conditions,  be  recognized  by  the  rapid 
formation  of  a  swelling  that  is  usually  ill-defined  and  without  pulsation 
or  In-iiit.  If  the  flow  of  blood  tlirough  the  sac  is  not  too  profuse  and 
continuous,  a  fairly  well-defined  wall  may  form  about  it,  continuous  \rith 
the  primary  siio  and  practically  forming  jxirt  of  it ;  the  swelling  then 
becomes  more  defined  and  pulsation  and  bruit  may  appear  in  it. 

Slight  transient  inflammation  of  the  sac  or  adjoining  pjirts,  as  indi- 
cjited  ()y  tenderness,  and  perhaps  by  redn(\'=^s  and  <edema  of  the  overly- 
ing skin,  is  not  infre(|uent ;  acute  inflammation  going  (m  to  suppuration 
is  rare  and  very  dangerous.  Such  acute  inflammation  has  been  observed 
under  circumstances  that  indiciited  that  it  was  caused  by  sudden  clotting 
of  the  blood  within  the  sac,  but  Broca's  statement  that  such  clotting  was 
very  likely  to  lead  to  such  a  result  has  ]>roved  to  be  an  exaggeration. 
T\u\  occurrence  of  this  (^om])lication  is  marked  by  notable  local  changes 
and  constitutional  reaction  :  the  tumor  ceas(»s  to  pulsate,  the  overlying 
parts  become  swollen,  red,  painful,  and  throbbing,  as  in  other  acute 
inflammations,  and  the  j)atient  is  feverish  and  may  have  rigors  or  even 
a  sharp  chill.  The  subsecpient  course  is  that  of  an  abscess,  and  danger- 
ous hemorrhage  may  ensue.  Exceptionally,  the  plugging  of  the  orifice 
and  of  th(;  artery  may  \w.  ])ermanent,  and  the  process  may  end  in  the 
cure  of  the  aflection.  A  similar  j)r(K*ess  may  be  the  result  of  suppu- 
ration originating  in  the  adjoining  tissues  outside  the  sac. 

Inflannnation  of  the  aneurysm  when  it  is  situated  iiixm  the  main 
artery  of  a  linih  is  very  liable  to  be  followed  by  gsingrene  of  the  distal 
portion,  brcause  (jf  the  interference  with  the  arterial  supply  by  clotting 
and  with  tiie  venous  return  by  j)ressure. 

Kui>ture  of  tile  ancnuysni  tlirough  the  skin  or  into  some  cavity  of  the 
body  is  an  extremely  grave  accident.  The  n^sultant  hemorrliage  may  l>e 
profuse  and  promptly  fatal  :  if  small  or  if  arrested  by  clotting,  it  is  soon 
rei)eated,  and  a  fatal  termination  can  only  be  prevent(Hl  when  it  is  possible 
to  secure  the  artery  alxjve  tiie  aneurysm. 

Spoiifd neons  Cure — Mentitm  has  already  l>een  made  of  the  fact  that 
sometimes  aiuMirysms  spontaneously  diminish  in  size,  even  to  the  j^oint 
of  disappearanee,  lose  their  pulsation,  and  are,  in  fact,  permanently 
cured.  As  the  j>roeesses  by  which  this  arrest  or  cure  is  effected  have 
furnished  the  |)rineiple>^  upon  which  the  treatment  of  aneurysm  has  Ixn-n 
largely  based,  tluy  deserve  separate  (»onsi<leration.  The  cure  may  l»e 
eileeted  either  by  the  continuous  de])osition  of  laminated  clot  or  by  the 
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sudden  clotting  of  all  the  blood  in  the  sac,  and  either  of  these  processes 
may  be  the  result  of  a  variety  of  circumstances.  Thus,  we  have  seen 
that  the  deposit  of  layers  of  fibrin  upon  the  wall  is  apparently  the  result 
of  slowing  of  the  stream  or  of  change  in  the  character  of  the  inner 
surface  of  the  sac,  and  possibly  also  of  change  in  the  character  of  the 
blood ;  consequently,  anything  which  produces  these  changes  may  exert 
a  favorable  influence  upon  the  progress  of  the  affection,  and  may  even 
arrest  it  permanently.  In  like  manner,  the  sudden  clotting  of  the  blood 
in  the  sac  may  be  excited  by  important  changes  in  the  wall  or  by  plug- 
ging of  the  orifice  of  the  aneurysm  or  of  the  artery  above  or  below  the 
orifice. 

The  influence  of  change  in  the  character  of  the  blood  is  shown  by 
those  cases  in  which  arrest  of  gro\vth  has  taken  place  during  serious 
acute  diseases.  Harwell  quotes  one  of  a  subclavian  aneurj'sm  cured 
during  an  attack  of  enteritis,  and  one  of  the  femoral  during  an  attack 
of  acute  rheumatism,  and  the  many  cases  of  improvement  and  some  of 
cure  by  the  internal  administration  of  drugs  thought  to  increase  the 
coagulability  of  the  blood,  combined  with  rest  and  low  diet,  might  l>e 
quoted  also  in  illustration,  although  in  all  these  cases  the  quieting  effect 
upon  the  circulation  of  the  enforced  confinement  to  bed  must  be  taken 
into  account. 

The  slowing  of  the  circulation  as  a  factor  may  be  either  general  or 
local.  Absolute  quiet  in  bed,  combined  with  a  low  and  unstimulating 
diet,  cardiac  sedatives,  and  sometimes  venesection,  has  long  been  recog- 
nized as  a  potent  aid  in  the  treatment  of  internal  aneurysms  not  suitable 
for  surgical  interference.  The  influence  is  most  marked  in  sacculated, 
pouched  aneurj'sms  (as  compare<l  with  fusiform),  and  probably  the  main- 
tenance of  the  recumbent  j)osition  has  a  notable  effect  upon  the  circu- 
lation within  such  an  aneur}'sm  for  physical,  mechanical  reasons,  even 
when  it  has  little  or  none  uix)n  the  general  circulation. 

Slowing  of  the  circulation  within  the  sac  itself  must  depend  upon  a 
variety  of  conditions,  such  as  the  size  of  the  orifice,  the  shaj)e  of  the  sac, 
the  pressure  of  clots ;  and  doubtless  the  blood  in  ever}^  aneur}'sm  varies 
greatly  in  its  rate  of  movement  and  change  in  different  parts  of  the  sac 
and  at  different  times.  There  is  reason  to  suppose  that  portions  of  clot 
sometimes  become  detached  from  the  wall  and  lodge  in  the  orifice,  thereby 
greatly  checking  the  flow  of  blood  through  it,  and  thus  effc'ct  a  cure,  or 
that  a  similar  condition  is  produced  by  the  growth  of  a  clot  at  the  edge 
of  the  orifice.  Probably  a  complete  clot  formed  within  some  well-defined 
pouch  may,  under  favoring  conditions,  increase  rapidly  and  fill  the  entire 
sac.  A  piece  of  laminated  clot  detaelied  from  the  wall  and  carried  out 
into  the  arterj'  by  the  blood  may  lodge  in  the  artery  a  short  distance 
below,  usually  at  a  bifurcation,  and  either  reduce  the  amount  of  blood 
that  jmsses  through  the  vessel,  and  thus  slow  the  circulation  in  the  aneur- 
ysm, or  obstruct  the  vessel  entirely,  either  immediately  or  by  its  subse- 
quent increase  in  size,  and  thus  arrest  the  stream  and  lead  to  the  forma- 
tion of  a  large  soft  clot  that  fills  the  aneurysm  and  the  artery  below  it. 

It  has  been  claimed  that  a  sacculated  aneurysm  has  itself  in  some 
cases  occluded  the  artery  by  pressure  upon  it  above  or  below  the  orifice, 
but  the  alleged  cases  are  not  aemonstnUive. 

Where  the  inner  surface  of  the  sac  is  smooth  and  lined  with  endothe- 
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liiim  the  tendency  to  the  formation  of  laminated  clot  is  slight  or  ab^nt; 
but  where  such  a  protective  surface  is  not  present,  as  in  sacs  of  rapid 
growth,  the  deposit  is  favored ;  and  when  rupture  takes  place  the  blood 
that  has  escajx^d  into  the  adjoining  tissues  api)ear8  to  be  prone  to  dot  in 
bulk,  and  such  a  clot  may  be  the  starting-i)omt  of  one  that  will  fill  the 
aneurysm  entirely.  To  a  still  greater  degree  an  inflamed  sac  is  fisivorable 
to  the  complete  clotting  of  the  blood  and  to  the  cure  of  the  affection,  if 
the  iMitient  does  not  perish  by  hemorrhage  or  if  the  resulting  interference 
with  the  venous  flow  does  not  lead  to  gangrenous  changes  that  necessitate 
amputation.  A  few  cases  have  been  reported  in  which  such  inflamed 
sacs  have  ruptured  externally,  with  discharge  of  clots  and  liquid  blood, 
and  the  patients  have  recoveretl ;  but  the  accident  is  full  of  danger. 

Occasionally  aneurysms  that  have  long  remained  quiescent,  apparently 
cured,  begin  agjiin  to  increase  in  size :  such  rarely  pulsate  or  liave  a 
bruit,  and  they  probably  receive  their  blood  by  a  recurrent  flow  through 
the  distal  portion  (»f  the  arter}'. 

Diagrnosis. — The  diagnosis  of  an  aneurysm  that  is  developing  in  the 
usual  manner,  and  has  not  undergone  any  of  the  imiK)rtant  eompticating 
changes  above  mentioned,  and  which  is  accessible  to  inspection  and  i»il- 
pation,  is  usually  easy.  The  well-defined  outline  of  the  tumor,  its  con- 
sistency, expansile  ])ulsation  and  murmur,  and  its  position  on  the  couree 
of  an  artery  are  all  readily  recognizable,  and  in  addition  we  have  its 
steady,  rather  rapid  growth,  the  absence  of  the  signs  of  inflammation, 
the  diminution  in  size  when  the  artery  is  compresseil  above  it,  its  sphvg- 
mograpliic  tra(»e,  and  the  diminution  of  pulsation  and  the  change  m  the 
si)hyginographic  trace  of  the  artery  below  it.  On  the  other  hand,  aneur- 
ysms in  the  thonix  or  abdomen  or  at  the  root  of  the  neck  may  l)e  wholly 
inac(»ossible  to  palpation,  or  so  slightly  so  as  not  to  afford  ix)sitive  diag- 
nostic signs,  an<l  tlioseof  the  limbs  may  have  undergone  changes  or  com- 
plications that  al)<»lish  or  mask  such  signs.  Furthermore,  other  affections 
may  resemble  aneurysms  quite  clost»ly.  Many  errors  of  diagnosis,  some 
of  them  disastrous  in  their  results,  have  been  made,  such  as  mistaking  a 
ra pidly-growintj  aneurysm  for  an  abscess  or  a  shrunken,  quiescent  one 
for  an  enlarged  lymphatic  gland  ;  but,  as  Mr.  Barwell  says,  the  greater 
number  of  tliese  (lisasters  have  been  due  to  insufficient  caution — ^to  resort 
t(»  the  knife  without  having  made  a  careful  examination  ;  and  he  calls 
attention  agjiin  to  the  ini])ortance  of  a  strict  observance  of  the  old  nde, 
which  forbids  the  opening  of  any  swelling  in  the  course  of  or  over  a 
large  artery  without  a  previous  thorough  search  for  the  signs  of  aneurj'sm. 
The  same  caution  sh(»uld  b(»  used  in  the  case  of  swellings  on  the  front  of 
the  chest. 

Tlie  (litHeulties  in  diagnosis  arise  from  the  fact  that  some  aneurysms 
present  few  of  the  eharaeteristic  signs  of  the  affection,  and,  on  the  other 
hand,  that  tumors  of  an  entirely  different  character  may  present  some 
of  them.  Of  the  eliai*aeteristic  signs,  pulsiiticm  and  bruit  are  those 
whose  ])resenee  in  other  a1!eeti(»ns  or  whose  absence  in  ancurj'sm  is  most 
Hkely  t<»  mislead.  As  w(»  have  seen,  they  are  absent  when  the  aneurj'sm 
is  eonsoli(late<l  or  when  the  artery  supplying  it  is  occluded  or  compressed, 
and  they  may  be  absent  or  so  slight  as  to  be  recognized  (mly  with  great 
(liiHenlty  ii  the  anenry>!n  is  widely  rupturc<l  or  if  the  surrounding  jiarts 
are  mneh  intlanied  and  >wollen.     Th(»  <liagnosis  must  be  made  by  the  aid 
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of  the  historj',  and  nosssibly  by  change  in  the  pulse  in  the  distal  bmiitOies 
of  the  artery.  If  the  condititm  permits  of  delay  in  order  to  wateh  t!ie 
siibfiequent  progresi^of  tlie  ease,  tlie  diagnosis  may  beetime  elear,  for  eon- 
^Hdated  aneuiysms  do  not  inerease  ia  size,  while  nudigiiaot  timiorH  do, 

Pidsatiim  is  the  symptorn  which  is  mo.st  likely  to  lead  the  surgeon  to 
rai^ake  a  tumor  of  auotlier  eharacter  for  an  aneuiysm,  8ueh  pulsation 
may  be  due  to  the  vuM-ularity  uf  the  tumor  itself  or  may  be  eomnuini- 
caied  to  it  from  aii  underlying  artery*  Tumoi*^  whieli  possess  a  jjuIs;!! iun 
of  dieir  own  are  (in  aildition  tu  nther  fonus  of  aneurysm  than  those 
now  under  consideration,  such  as  arterirweii(»us  and  eirs<»id  aiieuiysms) 
certmn  very  vas<*ular  eareinomata  and  siireoiuata^  esj>eeially  certain  ones 
of  b<3ne,  ^1ie  diagnosis  in  such  crises  must  be  luade  l>y  attention  to  the 
character  of  the  pulsation,  which  is  moi-e  distinctly  expansile  in  aneur- 
ysm, to  the  absence  of  fluctuation  in  vascular  tumors,  and  to  their 
lighter  loss  of  bulk  when  tlie  atlerent  artery  is  e(  mi  pressed.  In  the 
Iwme^tumors  careful  examination  may  sliow  change  in  the  shape  of  the 
bone  and  the  presence  of  bony  outgrowths  or  plates  in  the  wall  of  the 
tumor  near  its  base*. 

Tumors,  solid  or  litjuid,  overlying  an  artery  and  receiving  ]iulsatiou 
frora  it  maybe  reeogni7.ed  by  the  absence  of  expansion  and  (if  shrinkage 
when  the  artery  is  compressed,  and  by  the  cessation  of  the  pulsation 
when  the  tumor  is  lifted  up  fnmi  the  aitery.  It  must  be  liorne  in  mind 
that  the  pulsiUinn  communicated  to  a  solid  tumor  may  seem  to  be  expan- 
sile when  the  paljKiting  fingers  cannot  be  pressed  down  to  its  eijuator:  as 
the  tumor  is  liltetl  at  each  beat  a  wider  [M»rtion  is  pressed  in  between  the 
fingers  and  separates  them  exactly  as  expansile  |)ulsation  does.  A 
murmur  may  be  present  in  vascular  tiunors  or  when  a  solid  fir  liquid 
tumor  presses  upon  an  artery. 

Prognosis. — This  is  always  serious^  although  the  actual  danger  to  life 
or  limb  may  var\' greatly  in  different  castas  and  at  ditTerent  jieriuds  in  the 
i?ame  case.  In  gtmeral  terms,  the  nearer  to  the  heart  the  greater  the 
danger  to  life.  Except  in  the  comparatively  rare  cases  of  spontaneous 
cure,  the  progress  is  Hteaily  toward  idtimate  rupture,  and  tlie  larger  the 
vessel  tlie  nutre  certain  is  such  a  rniiture  u*  lead  to  a  fatal  hemorrhage, 
and  the  smaUer  is  the  prospect  of  being  able  to  arrest  the  progress  by 
treatment. 

Treatment. — The  treatment  of  aneurysm  may  be  wffllcai  or  mirgkxiL 
The  former  terra  is  applied  to  tliat  method  which  seeks  to  effect  a  cure 
by  rest,  diet,  and  internal  medication  ;  the  latter  includes  all  other 
metliitds  in  which  si>me  external  agent  is  brought  to  bear  upon  the 
ftueurysm,  its  contents,  or  tlie  artery  njnm  wliieh   it  is  devehipeiL 

The  meillcai  tretftmeHt  of  aneurysm,  first  systcmatizt*<l  Ijv  \'^alsalva 
and  more  if^cently  l>rought  into  pronrinenee  by  Mr.  Jolitfb  Tntuell,  ^ 
f*eekd  to  pmmote  the  ju'm'esses  of  spontaneous  cure  by  the  deposition  of 
!  *  ird  fibrin,  by  i[uieting  the  heart-action,  and  by  increasing  the  co* 
lity  of  the  bloiKb  The  main  agents  in  this  attempt  arc  |U'oh>nged 
ab.^dute  rest  in  the  recumbent  p>sitinn,  restriction  of  food  and  drink 
almost  to  the  minimum  necessary  for  the  support  of  life,  the  internal 
udminiift ration  of  certain  ilrugs,  and  sometimes  venesection.  The  method 
hiid  bec*n  em|)loyed  exclusively  for  internal  aneurysms  and  those  in  which 

'  Tufaell^  Tht!  Sxitcefgful  Treatrntnt  of  Interna!  Aneurffunut^  1864. 


384  ANEURYSM. 

operative  methods  were  contraindieated.  It  requires  much  resolution 
and  fortitude  on  the  part  of  the  ])atieut  to  continue  the  treatment  for  the 
necessary  length  of  time,  seldom  less  than  six  weeks. 

The  details,  as  given  by  Barwell,  are — absolute  confinement  to  bed 
and  one  of  the  two  following  systems  of  diet,  known  as  the  "lowland 
the  "dry."  The  "low"  diet  consists  of  bread,  10  ounces;  butter,! 
ounce ;  rice  or  tapioca  pudding,  G  ounces ;  milk,  1  pint— divided  into 
three  or  four  meals ;  once  or  twice  a  week  a  little  fish  or  boiled  mtat 
may  be  added  if  the  patient  becx)mes  restless  under  the  deprivation.  The 
"  dry  "  diet  is  as  f(»llows :  for  breakfast  and  supper,  bread,  4  ounces;  l)utter, 
jounce;  milk,  2  ounces;  for  dinner,  meat,  3  ounces;  bread,  3  ounces; 
water  or  milk,  3  ounces.  The  return  to  ordinary-  diet  at  the  end  of 
treatment  nuist  be  gradual.  Barwell  thinks  tliat  venesection  at  the 
beginning  of  the  treatment,  and  jwrhaps  repeated  during  it,  would  be 
advantageous;  and  Holmes  says  its  nuMlerate  use  "appears  both  rational 
and,  as  far  as  we  can  judge  from  reconled  cases,  successful." 

The  drugs  used  are  belladonna,  hydrocy^uic  acid,  aconite,  and  ver- 
atrum  to  reduce  the  heart-action,  and  bromide  of  ])Otassium  to  control 
pain  an<l  irritation.  Acetate  of  lead  and  iodide  of  {K)tassium  have  also 
lx?en  used,  especially  the  latter,  but  without  demonstrated  l)enefit.  Flint* 
rei)ortcd  a  case  of  aneurysm  of  the  abdominal  aorta  which  ^^-as  appa- 
rently cured  by  the  use  of  the  chloride  of  barium  in  doses  of  from  one- 
fifth  to  two-fifths  of  a  grain  three  times  daily  for  about  five  month*, 
after  Tufnell's  method  had  failed.  The  most  rapid  improvement  coiu- 
cide<l  with  the  smaller  dose. 

>)ifr(/ir(f/  Trrfffmrnt. — The  history  of  the  surgical  treatment  of  aneur- 
ysm is  mainly  the  st(»rv  of  the  invention  and  application  of  a  great 
variety  of  measures  designed  to  diminish  the  risk  to  life  involved  in  the 
effort  to  aeooni]»lish  one  of  two  results — the  evacuation  of  the  sac  and 
the  abolition  of  its  e(»uneetion  with  the  artery,  or  the  obliteration  of  its 
cavity  by  "  active  ''  or  "  ])iissive  "  clots.  With  few  exceptiims  the  imnie- 
<liat(»  obje(;t  of  the  different  operations  has  been  to  initiate  or  promote 
the  proeess<'s  of  s])ontan<'ous  (Uire,  and  the  stimulus  to  the  introduction 
of  new  methods  in  such  mmibers  and  variety  has  been  found  in  the  risk 
to  life,  or  the  uncertainty  of  result,  or  the  inapplicability  to  certain 
aneurysms  of  those  previously  in  use.  The  great  advance  made  in 
reeent  years  in  securing  the  ])rompt  and  easy  healing  of  surgical  wound* 
ha*i  ])raetieally  (l(^]>rive(l  most  of  these*  meth(Kls  of  all  but  an  historical 
intere>t  ;  and,  enriou>ly  enough,  the  operative  metho<l  which  has  most 
recently  received  tlie  stamp  of  approval  and  has  been  put  for\vard  a? 
the  method  <»f  choice^  is  ]>ra<*ti(»ally  the  one  that  stands  at  the  other  end 
of  the  long  list — the  one  emi)loyed  and  descril)ed  in  the  second  and 
third  century  A.  D.  by  Antyllus. 

Acconling  to  JJroca,"  to  wliose  thorough  searcli  and  exceptional  oppor- 
tunities we  are  indebted  for  our  knowledge  of  the  «irly  historj-  of  the 
subjt'ct,  the  art  of  surgery  ]>revi(»us  to  the  time  of  Antyllus  acknowledgiHl 
itself  powerless  to  treat  aneurysms.  The  affection  was  known  to  be 
dangerous,  its  gravity  was  attributed  to  noxious  elements  in  the  hlooA 
contained  in  the  tumor,  and  doubtless  attempts  had  lxM?n  made  to  relieve 

^  Flint,  Prnrtitiona;  1879,  vol.  xxiii.  p.  31. 
^  I>roou,  Pi.-*  AncvrififincA^  Paris,  ISotJ. 


THE  COMMON  CIRCUMSCRIBED  ANEURYSM.  385 

by  evacuating  the  blood.  What  the  consequences  of  such  attempts  were 
it  is  easy  to  imagine,  and  until  some  less  dangerous  remedy  could  be 
found  it  is  plain  that  abstention  must  have  been  the  rule.  Of  the 
writings  of  Antyllus  upon  the  subject  we  possess  only  what  has  been 
preser\'ed  through  quotation  by  others,  especially  by  Oribasius,  who, 
writing  in  the  fourth  centur>'  a.  d.,  quoted  among  others  his  chapter 
upon  aneurysm.  The  forty-fifth  book  of  Oribasius,  in  which  this  quo- 
tation occurs,  was  long  supposed  to  have  been  lost,  and  was  only  found 
about  1825  among  other  Greek  manuscripts  in  the  Vatican.  After 
describing  two  kinds  of  aneur}'sm  (apparently  our  spontaneous  and 
arterio-venous),  he  says :  "  It  is  not  right  to  abandon  all  aneurysms  to 
their  fate,  as  the  ancient  surgeons  taught,  but  it  would  be  extremely 
dangerous  to  ojMjratc  on  all.  So  we  abstain  from  touching  aneur}'sms 
of  the  axilla,  groin,  and  neck,  both  because  of  the  size  of  the  vessels 
and  of  the  impossibility  or  extreme  difficulty  of  ligating  them.  We  also 
do  nothing  for  very  lai^  aneurysms,  in  whatever  part  of  the  body  they 
may  be.  We  operate  upon  aneurysms  of  the  extremities,  the  limbs,  and 
the  head  in  the  following  manner."  He  then  describes  the  operation  by 
a  straight  incision  along  the  course  of  the  vessel,  the  exposure  of  the 
aneurysm,  the  dmwing  aside  of  the  vein,  and  the  placing  of  a  ligature 
upcm  the  artery  above  and  below  the  sac.  The  latter  is  then  oi)ened  by 
a  small  incision  and  "  its  contents  evacuated  without  danger  of  hemor- 
rhage." 

According  to  Broca^s  translation,  it  would  seem  that  Antyllus  dis- 
sected the  aneurysm  entirely  free  from  end  to  end,  but  this  appears  to 
be  not  only  intrinsically  improbable,  but  also  not  in  harmony  with  the 
rest  of  the  description.  Whatever  the  reason  may  have  been — difficulty 
of  execution,  secondary  hemorrhage,  or  the  general  lowering  of  the 
intellectual  level — we  find  the  operation  restricted  in  the  fifth  century 
to  aneurysms  at  the  bend  of  the  elbow  (with  the  interesting  addition  of 
preliminarj'  double  ligation  and  intermcnliate  division  of  the  brachial 
artery  two  or  three  inches  below  the  axilla — Aetius)  and  wholly  aban- 
doned a  few  centuries  later.  With  the  Renaissiince  it  again  appeared  in 
its  original  form — ligature  above  and  below,  incision  of  the  sac — but 
still  restricteil  to  aneurj'sms  at  the  bend  of  the  elbow :  the  invention  of 
the  tourniciuet  in  1G74  made  its  execution  easier  and  encouraged  surgeons 
occasionally  to  extend  its  application  to  other  aneurysms;  hut,  on  the 
other  hand,  the  discoverv'  of  the  cir(»uIation  of  the  blood  checked  its  Wi^e, 
thmugh  the  fear  of  causing  gangrene  of  th(»  limb  by  cutting  off  the 
supply  of  the  bl<K)d,  and  le<l  to  a  variety  of  attempts  to  se<;ure,  after 
incision  of  the  sac,  the  closing  of  the  opening  into  the  artery  without 
ligating  the  latter.  In  the  mean  time  (1710),  Anel,  a  French  surgeon 
living  in  Rome,  oiK?rat<Hl  ujmn  a  large  aneurysm  at  the  elbow,  due  to  an 
unskilful  venesection,  by  tying  the  artery  only  above  and  without  ope  ning 
the  sac.  In  the  reasons  whieh  he  gave  for  thus  departing  fn»ni  the  usual 
practice  he  says  he  was  confident  that  the  blood  contained  in  the  siic 
would  flow  out  through  the  distal  part  of  the  artery,  that  the  siic  once 
emptied  would  not  fill  again,  that  its  walls  would  shrink  and  tlu*  tumor 
wouhl  disappt^ir  ;  "which  did  not  fail  to  take  place  as  I  had  anticipated.'' 
Although  Anel's  0|)eration  giive  rise  to  an  acrimonious  discussion  and 
was  repeated  two  or  three  times  with  success,  it  had  no  lasting  effect  ui)on 
Vol.  II.— 25 
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j)nictice,  and  was  soon  forp^otten,  and  until  the  latter  |iart  of  the  eigh- 
teenth century  the  only  dirwt  methcxl  of  treatment  in  u^^e  appear  to 
have  been  the  old  ojwration  of  oiK?ning  the  sjic  and  tying  the  vessels  iliat 
opened  into  it.  The  results  were  so  bad  that  even  this  appears  to  have 
been  but  rarely  resorted  to,  most  surgi»ons  preferring  amputation,  at  leM 
in  the  ease*  of  popliteal  and  femond  aneurysms.  It  is  true  that  dirwt 
eonii)ressi(»n  of  the  tumor  luid  bwn  oeetusionally  employed  from  the 
earliest  times  and  had  furnislied  a  few  notable  succ^esses,  but  there  wm 
nothing  in  its  reeonl,  no  constancy  in  its  action,  no  underlying  principle, 
to  give  it  any  standing  as  a  reiisonable  mode  of  treatment.  As  we  now 
understand  it,  its  few  successes  were  in  pjirt  in  traumatic  aneurysms  in 
which  the  wound  in  the  artery  had  time  and  op])ortunity  to  heal,  and  in 
I)art,  i)robably,  in  cases  in  which  an  intercurrent  or  eon!3er|uent  inflam- 
mation of  the  sac  pnxluced  a  cure. 

In  1()73,  (jcnja  had  successfully  healed  a  wound  of  the  braeliial  arteiy 
at  the  elbow  by  compression  of  tlie  vcsst4  al>ove,  and  his  example  hal 
been  followed  in  several  cases,  but  it  was  not  until  1765  that  the  plan 
was  applied  in  the  treatment  of  aneurysm.  In  that  year  Guattani,  a 
surge(»n  at  Konic,  cured  a  i)opliteid  aneurysm  by  j)rolonge<l  I'omprcssiim 
of  the  femoral  artery  l)y  means  of  a  long  pad  and  a  cinrular  bandajn^ 
His  i<lea  a]>pears  to  have  Ikh'u  merely  to  diminish  the  amount  of  hliMid 
coming  to  the  sac,  not  to  interrupt  the  stream  entirely,  for  he  feared  pan- 
grene  of  the  limb  if  the  latter  should  be  done.  He  n^jH^ited  it  in  several 
cases,  genenilly  with  success,  and  his  example  was  followe<l  by  others; 
and  it  seems  ])rol>able  that  tlu»  metho<l  would  have  l>een  gi»nerally  accepted 
had  n(»t  jiroxinial  ligjition  of  the  arterj'  at  some  distance  abf>ve  the  sic 
been  introduced  shortly  afterwanl.  Notwithstanding  the  immediate  su<t'e?# 
attentling  the  latter,  compression  was  still  reganUnl  as  a  valuable  nieth<xl 
of  treatment,  an<l  indetKl  towanl  the  middle  of  the  nineteenth  centnn*, 
under  the  impulse  given  by  the  Dublin  surgcHUis,  it  wsis,  as  will  appear, 
extensively  employed,  not  only  in  cjises  in  which  the  ligature  was  tliou^^t 
t(»  be  exce])tionally  hazanlons,  but  also  in  others  as  the  metlitHl  <if  eh«»i«*. 
Its  great  advantage  was  the  avoidance  of  the  risk  of  seeondarj'  henn»r- 
rhage  ;  its  tleleets  were  the  diiliculty  of  adiHpiately  applying  it,  the  |iain, 
the  length  of  time  retjuired,  and  the  (KH^sional  fiiiluivs  or  relapses. 

fjif/(/fiun  nf  the  nrtrrif  (ni  the  pvoximal  Huh  at  some  distan(*e  alxjve  the 
sac  was  tirst  dmie  in  June,  17So,  by  Desjiult,  and  in  DeeemlxT  of  tlie 
same  ytar  by  Hunter.  N'arions  circumstances  cNmibine<l  to  make  Hun- 
ter's ])art  in  it  ]>roniinent  :  he  has  Ikh'U  generally  cnnlittMl  with  its  inven- 
tion, and  the  method  is  known  as  **the  Hunterian."  It  is  also  clainifd 
that  he  l>ased  it  n])on  a  ])rotoinid  knowledge*  and  consideration  of  tiui? 
an<l  principles  of  which  no  other  surge<m  of  his  time  had  any  cumei^ptinn, 
and  that,  althoniih  DesmltV  operation  was  earlier,  it  >vas  entitled  to  nt» 
credit,  bccan>e  it  wa^  done  ign(»rantly  and  without  appreciation  of  ii^ 
importance  or  oi'  the  principles  involv(Hl.  This  claim  I  Wlieve  to  havi* 
no  better  foundation  than  ignorance  of  what  I>t\sault  (and  even  Anel 
seventy-tive  years  earlier)  actually  knew  and  planncnl,  and  the  eretlitim: 
of  Hunter  belnre  hi<  operation  with  knowlwlge  which  he  obtaimnl  at  a 
later  period.  This  i>  not  the  place  to  discuss  the  matter  in  det^iil :  die 
reader  wlu»  is  intenstcij  in  it  is  h'SthhI  to  other  works.*     It  is  sufficient 

'  ("f  I  Jr.  KM.  Ak.  f//.,  [).  441) ;  Stinison,  N,  Y,  Med,  Joum.,  Nov.  1,  1n54. 
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here  to  point  out  that  Hunter's  declared  object  ^  was  to  tie  the  artery 
uritbout  opening  the  sac ;  to  place  the  ligature  at  a  point  where  the  artery 
was  likely  to  be  healthy,  thus  to  diminish  the  risk  of  secondary  hemor- 
rhage ;  and  finally,  if  the  latter  did  occur,  to  be  able  to  place  a  second 
ligature  upon  the  artery  without  having  to  make  a  second  incision,  or,  as 
he  says,  without  "  breaking  new  ground — ^a  thing  to  be  avoided,  if  pos- 
sible, in  all  operations."  Not  a  word  is  said  in  the  account  alK)ut  col- 
lateral branches  between  the  ligature  and  the  aneurysm,  or  about  the 
sufficiency  of  diminishing  the  flow  of  blood  instead  of  arresting  it  entirely, 
npon  which  so  much  stress  was  afterward  laid.  In  short,  he  was  seeking 
only  to  make  the  current  method  of  operating  safer,  and  had  no  thought 
of  introducing  any  new  principle  affecting  the  coagulation  of  the  blood 
within  the  sac.' 

The  success  of  the  new  method — for,  although  its  mortality  was  about 
one-third,  this  was  a  great  improvement  upon  what  had  preceded — gave 
a  great  impetus  to  the  operative  treatment  of  aneurysm,  and  within  a 
comparatively  few  years  brought  under  the  ligature  nearly  everj'  large 
artery  in  the  body :  at  the  same  time  the  associated  risk  of  secondary 
hemorrhage  and  the  inapplicability  of  the  method,  or  its  extreme  danger 
when  applied,  to  the  aneurysms  of  the  largest  vessels,  as  at  the  groin  and 
root  of  the  neck,  led  to  great  activity  in  devising  modifications  and  sub- 
stitutes, and  out  of  the  results  of  this  activity  came  a  much  more  extended 
and  accurate  knowledge  of  the  mode  of  cure,  especially  the  deposit  of 
fibrinous  layers,  and  the  conditions  favoring  it.  It  was  soon  learned  that 
total  arrest  of  the  arterial  stream  was  not  necessary,  but  that  its  diminu- 
tion was  sufficient ;  that  such  diminution  might  be  efficient  even  if  effected 
interruptedly,  instead  of  permanently  or  continuously  ;  and  that  it  might 
be  produced  by  ligature  or  compression  at  the  distal  side  of  the  aneurysm. 

The  distal  ligature  for  causes  in  which  the  proximal  ligature  was 
deemed  impossible  or  too  hazanlous  was  first  suggested,  according  to  tra- 
dition, by  Brasdor,  a  French  surgeon,  as  early  as  1790,  but  he  never  put 
it  in  practice,  and  left  no  printed  record  of  the  suggestion.  The  operation 
was  first  done  by  Deschamps  in  1 798  for  aneurysm  of  the  upper  part  of 
the  femoral  arterj-,  and  a  second  time  shortly  afterward  by  Sir  Astlcy 
Cooper  for  aneurysm  of  the  external  iliac.  Both  i)atieiits  died,  and  the 
operation  was  so  completely  discredited  that  Burns  said  of  it  in  1812: 
"  There  is  no  point  in  the  treatment  of  ancurvsiu  which  should  be  more 
decidedly  reprobated  than  this ;  it  is  absurd  in  thoorv,  and  experience 
proves  tfiat  it  is  ruinous  in  practice."  In  the  face  of  such  opposition  and 
of  the  reverses,  Wardrop,  an  English  surgeon,  believed  in  it  and  advo- 
cated it,  and,  after  many  years  had  passed,  in  1825  had  an  opj)ortunity  to 
put  it  in  pnictice  successfully  in  a  case  of  carotid  aneurysm.  lie  repeated 
the  oi)eration  in  a  similar  case,  and  then  went  further  and  tied  the  third 
portion  of  the  subclavian  in  a  case  of  innominate  aneurysm  where  the 
can^tid  was  occluded.  Although  no  such  distinction  appears  to  have 
been  made  at  the  time,  it  is  the  custom  now  to  distinguish  between  the 
operations  in  which  the  arrest  of  the  current  past  the  aneurysm  is  total 
and  those  in  which  it  is  partial,  and  to  call  the  former  "  Brasdor\s  opera- 

'  Home,  TWiTM  of  Sac.  for  Improvement  of  Med.  Knowledge^  Lond.,  1793. 
'  For  the  views  held  hy  the  great  majority  of  American  and  English  surgeons  on  this 
subject,  see  paper  bj  Dr.  Billings  in  the  First  Volume  of  this  work,  p.  86. — The  Editor. 
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tion  "  and  the  latter  "  Wardrop's."  Tliat  is,  in  "  Brasdor's  "  the  ligatore 
is  applied  to  the  main  trunk,  no  branches  being  given  off  between  the 
Hgjiture  and  the  sac;  in  "  Wardrop's"  such  branches  are  given  off, as 
when  the  ligature  is  placed  upon  the  carotid  alone  or  upon  the  carotid 
and  third  portion  of  the  subclavian  in  the  case  of  innominate  aneur}>m. 
To  complete  tlie  histoiy  of  the  ligature,  except  for  certain  nuxlificatiuns 
in  material  which  will  be  subsequently  mentione<l,  we  may  add  that  anti- 
septic surgery  has  made  it  safe  to  place  the  ligature  again  nearer  to  the 
sac,  both  because  it  ha.s  been  found  that  even  a  portion  of  the  arter}*  tliat 
is  not  entirely  sound  can  be  safely  tie<l,  and  because  the  risk  of  causing 
rupture  of  the  sac  by  the  suppuration  of  the  wound  made  to  apply  the 
ligature  has  been  almost  entirely  avoided  by  primarj'  union  of  that 
wound.  Moreover,  for  the  same  reasons  the  practice  is  growing  up  of 
extirpating  the  aneurysm  like  any  other  tumor,  or  of  reverting  to  the  "  old 
operation,"  splitting  the  sac*  and  tying  the  artery  above  and  below. 

The  accompanying  figures  show  diagramatiadly  the  various  methods 
of  applying  the  ligature  which  have  been  above  described : 

Fig.  355. 


Antyllus :  lipnture  above  and  below;  evacuation  of  contents. 
Fio.  356. 


Ik-^juilt  ninl  Hunter:  proximal  1ig)ition  at  a  distance. 

FlO.  aos. 


BruHdor:  distal  litration  with  total  arrest  of  stream. 
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Fig.  359 


Wardrop :  distal  ligation  with  partial  arrest  of  stream. 


Although  the  risks  attending  ligation  of  the  artery  had  been  greatly 
reduced  by  placing  the  ligature  at  a  more  distant  point,  they  were  still 
serious ;  according  to  the  most  trustworthy  estimates,  the  mortality  of 
the  operation  (mainly  through  secondary  hemorrhage)  was  about  20  per 
cent.,  and  many  were  the  devices  subsequently  employed  to  diminish  it. 
Antiseptic  surger}'  and  the  use  of  aseptic  and  absorbable  ligatures  have 
done  the  work  so  well  that  most  of  the  others  have  only  an  historical 
interest  now,  and  may  be  passed  with  a  brief  mention. 

As  modifications  of  the  ligature  to  produce  permanent  occlusion  of 
the  artery  two  deserve  mention.  Dr.  Benj.  Howard  proposed  to  ])lace 
a  silver  wire  about  the  artery  tightly  enough  to  occlude  it,  but  without 
injuring  its  coats,  then  to  cut  both  ends  short  and  close  the  wound  over 
it  It  has  been  used  successfully  by  Mr.  Holmes.  Dr.  Speir  con- 
fitnicted  an  "  artcrj'-constrictor,"  by  which  the  middle  and  inner  coats 
of  the  vessel  could  be  divided  and  curled  inward,  while  the  outer  was 
left  untom.     It  has  been  used  successfully  several  times. 

The  attempts  to  obtain  a  cure  by  temporarj^  occlusion  of  the  artery 
were  numerous  and  varied.  Compression  of  the  arterj^  above  the 
aneur}'sm  was  coming  into  use  at  tiie  time  the  "  Hunterian "  ligature 
was  introduced,  and  it  was  to  it  or  to  some  modification  of  it  that  the 
profession  turned  most  frequently  and  most  persistently  in  the  effort  to 
esca|>e  secondary  hemorrhage.  Instruments  of  various  forms,  designed 
to  make  pressure  at  one  or  more  points  upon  the  artery  without  circular 
constriction  of  the  limb,  were  devised ;  bags  of  shot,  weights  sha])ed  to 
fit  the  limb,  rods  under  elastic  pressure,  and  similar  devices  in  great 
variety  were  employed,  and  sometimes  with  success.  The  pressure  was 
sometimes  maintained  for  many  hours  to  produce  an  immediate  cure  by 
means  of  the  soft  "  passive  "  clot ;  in  other  cases  it  was  emj)loyed  inter- 
mittently, either  because  the  patient  could  not  bear  the  pain  of  more 
Erolonge<l  pressure,  or  designedly  with  the  object  of  producing  the 
iminate<l  "active"  clot. 

Digital  pressure,  maintained  for  several  hours  by  relays  of  assistants, 
was  first  employed  by  Dr.  Knight  of  Xew  Haven,  Conn.,  in  1848,  and 
was  much  used  for  jwpliteal  and  femoral  aneurysms,  sometimes  with  the 
aid  of  general  anaesthesia. 

Direct  compression  of  the  arter\^  through  an  incision  that  exposed  it 
to  view  was  tried  in  several  ways — by  acupressure  needles ;  by  a  wire  or 
thread  passed  under  the  vessel,  brought  up  through  the  skin,  and  tight- 
ened over  a  cork ;  by  special  forceps  designed  for  the  purpose  which 
were  kept  upon  the  arterj'  for  several  hours. 

Indirect  compression  of  the  artery  through  the  aneurysm  when  the 
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latter  was  situated  near  a  joint,  by  keeping  the  limb  flexed  for  many 
days,  gave  several  successes  at  the  knee  and  groin. 

Esniarch's  elastic  bandage  was  first  used  m  1875  by  Dr.  Waller 
Reid.  About  five  years  later*  I  collected  62  cases  in  which  it  had  been 
uschI — ill  85  per  cent,  successfully,  and  ^vith  2  deaths.  It  lias  *in« 
Ix^en  ahiiost  wliolly  abandoned  in  iavor  of  the  antiseptic  ligature,  but  in 
any  ctise  in  which  treatment  by  compression  is  desired  it  is  probably  to 
be  preferred  to  any  other  method,  for  it  is  safe,  fairly  efficient,  and 
requires  so  little  time  that  general  amesthesia  can  l)e  used.  The  »|)e- 
rative  method  is  simi)le :  thus,  in  popliteal  aneurj^sm  the  bandage  shnuld 
be  appli(Hl  tightly  to  the  leg,  loosely  over  the  aneurj'sni,  and  tightly 
jigain  above  it,  and  the?  bandage  or  tubing  should  be  kept  in  place  for 
one  or  two  hours ;  then  the  artery  should  i)e  coniprc^sscd  by  a  touniiqutit 
or  the  fingers  for  si^venil  hours  afterward,  the  compression  l)eing  ax-a- 
sionally  intermitted  to  see  if  pulsation  returns  in  tne  sac.  It  1ms  also 
be<'n  us<H.l  to  make  distal  compression. 

As  a  substitute  for  the  distill  ligjiture,  Ferguson  in  1852  introduced 
the  method  known  as  *'  malaxation."  In  this  the  aneurysm  is  forcibly 
manipulat(*d  with  the  object  of  detaching  a  piece  of  laminated  clot  from 
its  wall  and  directing  it  t(»wanl  the  artery,  within  which  it  is  ho]Kd  it 
will  lodge,  probably  at  the  first  bifurcation  below  the  aiienrk'sm.  It 
has  been  employed  with  success  in  a  few  cases.  It  carries  the  risk  nf 
causing  multiple  small  emboli  in  the  finer  branches  of  tlie  arten*;  in 
ani'urysms  situated  up<m  arteries  that  distribute  blood  to  the  brain  the 
conse(|uenees  of  such  an  accident  are  s(?rious. 

A  iinal  group  of  methods  ainKnl  to  effect  a  cure  by  acting  dirwtly 
upon  the  blood  r(»ntaine<l  in  the  aneurysm,  to  bring  alniut  its  slow  or 
ni])i(l  coagulation.  The  simplest  of  these,  the  injection  of  some  c^uipi- 
lating  solution,  usually  of  a  sjdt  of  inm,  has  been  occasionally  emjdoytil, 
but  it  has  wholly  gone  out  of  use,  except  perhaps  as  a  last  resourre  to 
gjiin  a  few  days  in  thora(^ic  aneurysms  that  have  pc»rforated  tiie  ches^t- 
wall  and  arc  al)ont  to  rupture  externally. 

In  a  few  ciisi's  wire,  horsi'hair,  and  catgut  have  been  introduced, 
sometimes  in  laruc*  (juantities;  in  others  needles  have  been  inserted  at 
several  ]>oints  and  withdrawn  after  a  few  hours.  Temi)orary  relief  has 
been  (»l)tained  by  the<e  means  in  a  number  of  cases,  and  in  one  or  two  a 
permanent  cure  a|>]>cared  to  have  resulted. 

The  galvanic  current  has  been  used  with  the  object  either  of  making 
a  large  soit  clot  or  of  starting  the  formation  of  a  laminated  one  at  various 
points  on  the  wall.  The  details  of  the  procedures  have  varietl  greatly: 
one  oi-  s(?veral  insulated  needles  arc^  attached  to  each  {xdc  and  i»assid 
into  the  aneurysm,  or  the  needles  are  cimncvtiHl  with  only  one  pole  and 
a  sponge  is  e<»nne<'ted  with  the  (»ther  and  placcil  on  the  skin  near  by. 
When  the  nee<lles  are  connected  with  only  one  iK)le,  it  is  usually  the 
positive,  for  the  clot  formed  about  it  is  firmer,  less  frothv,  than  tliat 
al)(»ut  the  negative,  but  sometimes  the  current  is  n*iK'ato<lly  reversed 
during  the  (»peration,  and  sometimes  the  nc^gative  ]>ole  ahuie  lias  been 
connected  witii  the  needles.     Some  excellent  results  have  l)een  reportid. 

Quite  recently   Macewen  has  intrmhuHMl  a  methixl  Imscd  upon  the 

^  Stiiuson,  "TrcalMuiit  of  Aneurvsiii  l)v  the  Klustic  liunda^V'  Amfrican  JourtL of  Mtd, 
.S/.,  April,  liSSl. 
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fact  that  irritation  of  the  inner  surface  of  the  sac  promotes  the  deposit 
of  laminated  fibrin  at  the  irritated  or  inflamed  points.  The  method  is 
termed  "  needling."  He  introduces  a  long  stiff  needle  through  the  skin, 
and  pushes  it  through  the  sac  until  its  point  touches  the  opposite  side, 
and  then  moves  it  to  and  fro  so  as  to  scratch  the  surface  over  a  small 
area.  Then  changing  its  direction,  he  scratches  several  other  points, 
and  withdraws  the  needle.  It  has  been  employed  in  a  number  of  cases, 
and'  its  use  has  been  occasionally  followed  by  improvement  in  the 
symptoms. 

The  present  attitude  of  the  profession  in  respect  to  the  treatment  of 
aneurysm  may  be  summarized  as  follows  : 

Antiseptic  ligature  of  the  artery  at  the  nearest  convenient  point  above 
the  aneurysm  is  the  method  most  often  to  be  selected  in  ordinary,  un- 
complicated external  aneurysms.  It  is  true  that  statistics,  even  those 
quite  recently  collected,^  give  a  mortality  following  this  operation  of 
nearly  20  per  cent.,  but  I  am  convinced  that  they  err  by  including  many 
earlier  cases  in  which  the  antiseptic  detail  was  not  as  acc^urate  as  it  is 
to-day.  Of  21  cases  in  New  York  City  of  ligation  with  catgut  of  large 
arteries  (carotid,  subclavian,  iliaes,  and  femoral)  for  aneurysm,  collected 
by  me  in  1880,  only  1  died,  and  in  that  the  death  was  due  to  rupture  of 
the  aneur}-sm  (innominate)  into  the  trachea.  Of  12  ligatures  applied  in 
the  New  York  Hospital  in  the  years  1888-93  to  the  carotid,  subclavian, 
and  femoral  arteries  for  aneurysm,  all  were  successful,  though  one  of  the 
patients  died  of  general  tuberculosis. 

Extirpation  of  the  sac  with  ligation  close  above  and  below  is  doubt- 
less to  be  preferred  in  small  or  medium  traumatic  aneurysms,  such  as 
those  following  stab  or  gunshot  wounds,  and  possibly  also  in  spontaneous 
cases  in  which  the  tumor  is  so  large  or  so  inflamed  that  its  interference 
with  the  venous  flow  (added  to  the  occlusion  of  tlie  artery)  will  imperil 
the  vitality  of  the  limb. 

A  return  to  the  old  operation  of  opening  the  sac  and  tying  the  vessel 
through  it  was  advised  by  Synie  for  axillary  and  gluteal  aneurysm,  and 
the  advice  was  repeated  as  lately  as  187G  by  Van  Buren.^  A  necessary 
condition  for  such  an  undertaking  is  the  possihilitv  of  controlling  hemor- 
rhage during  its  performance,  and  although  Synie  was  able  to  do  that  by 
first  inserting  his  finger  through  a  small  incision,  making  i>rossure  with 
it  at  the  orifice  of  communication  with  the  arter}-,  and  tlien  enlarging  the 
incision  freely,  it  si'ems  probable  that  most  surgeons  would  deem  such  an 
undertaking  too  hazardous.  Moreover,  recent  experience  has  sliown  that 
the  iliac  arteries  can  be  safely  reached  and  tie<l  by  laj)arotoniy,  so  that 
the  necessity  for  treating  ghiteal  aneurysm  by  the  old  method,  if  at  all, 
no  longer  exists.  The  method  is  still  applicable  t(»  cases  of  recurrence 
after  apparent  cure  by  ligature  if  pulsiition  cannot  be  arrested  by  flexion. 

Compression,  instrumental,  digifail,  by  flexion,  or  by  Esmarch's  band- 
age, continuous  or  interrupted,  may  be  advisjible  in  a  few  exceptional 
cases  or  when  the  patient  refuses  to  sul)mit  to  a  cutting  oj>eration. 

The  distal  ligature  is  es|>ecially  suital)le  for  aneurysm  of  the  innomi- 
nate, of  the  first  portion  of  the  subclavian,  or  at  the  origin  of  the  caro- 
tid;  and  it  or  distal  compression  may  j>ro]>erly  l)e  cliosen  for  some  aneur- 
ysms of  the  external  iliac. 

*  Delbet,  Retmc  dt  Chirurgiej  1888,  p.  807.         *  Van  Burcn,  Tram,  Intcrnat.  Comj.,  Phila. 
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The  methods  that  are  designeil  to  act  directly  upon  the  blood  con- 
tained in  the  sac — coagulating  injections,  the  introduction  of  foreign 
bodies,  galvano-puncture — are  justifiable  only  where  other  measures  are 
inapplicable ;  and  pi-obably  the  same  is  true  of  "  needling/' 

In  all  such  cases  and  in  internal  aneurysms  medical  treatment  would 
probably  yield  as  large  a  measure  of  success  and  involve  less  risk. 

2.  Dissecting  Aneurysm. 

This  ver>^  rare  condition  has  been  seen  only  in  the  aorta  ;  most  of  the 
re])ortcd  cases  have  been  in  females.  It  has  rarely  been  recognized 
during  life,  and  is  not  amenable  to  surgical  tn^atment.  It  consists  of  a 
partial  rupture  of  the  wall  of  the  artery  and  the  ])assage  of  the  blood 
between  its  (^oats,  usually  in  the  substance  of  a  middle  coat,  but  some- 
times between  the  niickUe  and  external  to  a  second  opening  in  the  lumen 
of  tlie  vessel  or  one  of  its  branches  at  a  lower  point,  or  to  one  in  the 
pericardial  siic.  Tlie  primary  ojKjning  is  usually  near  the  origin  of  the 
thoracic^  aorta,  but  lias  be(»n  seen  as  low  as  the  bifurcation  of  the  abdomi- 
nal. Appari^ntly,  deiith  usually  follows  promptly,  espe<nally  if  the  blood 
escapes  into  the  pericardial  sjic,  but  in  some  cases  the  ])atient  lias  sur- 
vived for  several  years,  and  the  abnormal  tnick  followed  by  the  blood 
has  become  lined  with  endothelium.  The  symptoms  arc  not  character- 
istics :  sharp  pain  in  the  chest,  thought  to  coincide  with  the  primary 
rupture,  and  perhaps  a  second  attack  corresi>onding  to  the  second  rup- 
ture ;  faintness,  even  syncope,  probably  the  consequence  of  the  pain; 
disturbance  of  the  circulation,  possibly  a  nuirmur  audible  near  one  or  the 
other  rupture. 

o.    ArTERIO- VENOUS  ANEURYSM. 

When  an  abnornml  direct  communication  is  established  between  the 
trunk  of  an  artery  and  that  of  a  neighboring  vein,  the  condition  is  termed 
arterio-venous  aneurysm.  When  the  two  vessels  are  in  close  contact  and 
the  blood  passes  directly  from  the  artery  into  the  vein,  the  variety  is 
ternie<l  (tHcuriisinnl  niri.v,  the  ])rominent  feature  being  a  varicose  dilata- 
tion of  th(^  vein  and  its  branches;  when,  on  the  other  hand,  an  aneun*s- 
mal  SIC  connnnnieatinir  with  both  vessels  is  formed  by  condenssition  of 
tlu»  adjoining  tissues,  the  variety  is  termed  varlcoHe  aneurysm.  The  two 
forms  eiinn<>t  always  be  distinguished  fnnn  each  other  clinically,  and 
th(»refore  the  broader  term,  arterio-venous  aneur^'sm,  including  both,  is 
habitually  us(^d. 

Although,  as  we  have  seen,  the  clinical  fetitures  which  distinguish 
arterio-venous  Ironi  the  common  encvstcHl  aneur^'sm  had  bt»i»n  re<'Ognizcd 
as  long  ago  as  tlu*  seemid  century  by  Antyllus,  the  si>ei*ific  anatomical 
ditterences  nMuained  unknown  until  comparatively  recent  times.  In 
IT'")?,  William  Hunter,  brother  of  John,  ])ublished  a  case,  and  four  vi»ars 
later'  gave  a  full  (leseri|)iion  of  the  aifection.  Guattani  of  Rome  gave 
an  apparently  independent  description  at  about  the  simie  time. 

In  the  majority  of  cases  the  cause  is  a  traumatism,  a  simultaneous 
wounding,  rarely  a  simple  contusion,  of  both  arterj'  and  vein;  in  others 
^  Will.  Jluntor,  Mftl.  Obxervatiom  atid  Inquiria^  1761. 
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the  communication  is  established  spontaneously,  usually  by  the  rupture 
of  an  aneurysm  into  a  vein,  but  in  three  cases  quoted  by  Holmes  the 
cause  appeared  to  be  primitive  disease  and  thinning  of  the  coats  of  the 
vessels.  In  the  older  days,  when  venesection  was  so  much  practised,  the 
most  frequent  seat  was  at  the  bend  of  the  elbow,  and  the  cause  was  a 
wound  with  a  lancet;  in  modern  times  the  common  causes  are  stab 
wounds  and  gunshot  wounds ;  among  the  rarer  ones  are  fractures,  some- 
times of  the  base  of  the  skull,  wounding  the  ciirotid  in  the  cavernous 
sinus,  and  once  ^  the  communication  formed  between  the  femoral  artery 
and  vein  ten  months  after  an  attempt  to  cure  a  popliteal  aueurjsm  by 
prolonged  pressure  at  the  point  where  the  communication  became  estab- 
lished. 

In  spontaneous  arterio-venous  aneurysms  the  aorta  is  the  artery  most 
frequently  involved,  the  communication  being  most  frequently  with  the 
pulmonary  arterj'.  Thurnam^  collected  21  such  cases,  in  12  of  which  the 
communication  was  with  the  pulmonarj'  vein,  in  5  with  one  of  the  cavities 
of  the  heart  (right  auricle  2,  the  others  1  each),  and  in  4  with  one  of  the 
venae  cavaj.  In  3  the  aneurysm  was  of  the  abdomimal  aorta  ;  in  17,  of 
the  ascending  aorta,  usually  in  or  near  one  of  the  sinuses  of  Valsalva  ;  and 
1  of  the  arch  of  the  aorta,  conimimicating  with  the  left  pulmonary  artery 
at  the  site  of  the  ductus  arteriosus.  Barwell  ^  increased  this  list  to  42,  in  3 
of  which  the  opening  was  into  the  left  ventricle.  In  19  others  in  his  list 
the  arteries  were  the  carotids  (10),  external  iliac  (2),  femoral  (3),  iK>pliteal 
(2),  and  posterior  tibial  (1),  and  the  communication  was  with  the  veins 
of  the  same  name,  the  internal  jugular  (6),  and  the  cavernous  sinus  (1). 
Of  251  arterio-venous  aneurysms  of  the  limbs  collected  by  Delbet,* 
most  of  them  traumatic,  96  were  at  the  fold  of  the  elbr)w,  34  of  the 
superficial  femoral,  26  at  the  groin,  22  in  the  popliteal  space,  19  of  the 
common  carotid  and  jugular,  11  of  the  temporal  artery-,  8  of  the  sub- 
clavian or  its  branches,  8  in  the  axilla,  6  in  the  leg,  5  in  the  arm,  3  of 
the  external  iliac,  3  of  the  external  carotid  and  external  jugular,  2  of  the 
internal  carotid,  2  of  the  common  iliac,  2  at  the  ankle,  and  1  of  the 
sciatic.  His  list  apparently  is  incomplete,  for  in  1884,  I^  collected, 
among  others,  3  of  the  internal  and  6  of  the  external  carotid. 

Most  systematic  writers  describe  varieties  according  to  the  presence 
or  absence  of  a  sjic  not  formed  by  dilatation  of  the  vein,  and  to  its  rela- 
ti(m  to  the  two  vessels — that  is,  whether  it  lies  between  them  or  to  one 
side,  or  even  on  the  opposite  side  of  the  artery'.  Such  differences  can 
rarely,  if  ever,  be  recognized  clinically,  and  even  when  a  distinct  cir- 
cumscribed tumor  can  be  recognized  it  cannot  be  determined,  except  by 
dissection,  whether  it  has  been  formed  in  the  surrounding  tissues  or  is  a 
limited  dilatation  of  the  vein. 

The  pathological  details  vary  greatly  according  to  the  size  and  the 
relations  to  each  other  of  the  openings  in  the  two  vessels  and  to  their 
distance  from  the  heart.  The  principal  factor  in  the  production  of  the 
changes  is  the  extent  to  which  the  intra-arterial  pressure  is  transferred 
to  and  exerted  upon  the  wall  of  the  vein  and  the  aneurysmal  sac,  and 

'  Pcmberton,  Med. -C Mr,  I'ram.y  vol.  xliv.  p.  189. 

•  Thurnam,  Med.-Chir.  Transf.,  vol.  xxiii.  1840.  ^  Loc.  cit.,  p.  534. 

•  Delbet,  An6v.  art.  vdneux  des  Mnnbres^  1889. 

•  Stimaon,  Amer,  Joum,  Med,  iSci.y  April,  1884. 
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this  is  cleterminecl  by  the  8ize  of  the  opening  and  by  tJie  re^istaiio 

f>ffert'cl  to  tlip  n^ttirn  <if  the  blood  through  the  vein  to  the  heart.     The 
more*  freely  the  Ijlood  eiin  esea|H'  toward  the  heart,  the  less  is  it.^  di^- 
tendinj^  Ibree  uptm  the  .sue  and  vein,  the  le^s  are  the  elian^es,  and  the 
fjihiwer  16  their  inereasc*,  ami   the  .stHMier  h  thut  inerea^^e  arrei>teil  anc 
equilibrium  estalili.shed*     In  other  words,  tJie  opening  into  the  vein 
in  mo8t  res|>e€ts  an  advantiijLC«xius,  eonservative  eonditioti,  retaiixling 
arrestuig  the  growth  of  the  afleetiou  and  making  the  [jrogaosis  miicl 
better  than  that  of  an  cji'diiiarv  aneurvsiu. 

Wlien  the  eonirjuniieatioii  is  with  a  large  venous  trunk,  such  as  thd 
internal  juguhir,  whieh   eau   ma^lily   eariy  away   the  excess  uf   bhwul 
ahiiost  as  rapidly  as  it  is  jwjured  into  it  fmm  the  arteiy,  the  distendin^^ 
Motion  and  the  eonsetjuent  ehanges  in  the  vein  are  slight ;  but  when  tli4^| 
ennu 00 uieaticiu  is  with  a  smaller  vein  or  one  at  a  greater  dii^tanee  frutn. 
tlje  heart,  espeeially  if  the  o[»enirig  in  the  artery  is  ci^mparatively  large, 
an   ionnens*^  aneurysmal  sae  may  he  funned,  or  the  vein8  may  bnMnK 
greatly  dilateil  and  varico.s(\     Th(*  disttntliog  aeti(»n  is  exerteil  not  onlll 
uiK>n  the  vein  at  and  near  the  jmint  cjf  eonununieiition,  but  also  ujMin 
its  branehes,  often  for  a  e<»nsideralile  tlistanee  on  the  distal  side.     The 
sac,  even  when  not  formed  by  dilatation  of  the  vein,  hais  a  snKM>th  sur- 
face and  contains  little  or  lUf  stratified  clot;  the  walls  of  the  dilate^l^H 
veins  are  notably  thiekened   !u  some  eases,  with,  it  is  8Jiid,  increase  ii^l 
their  niuscidar  coat  {(inenn).     In  a  e4is<Mipou  whieh  I  opemted  (common 
eart^tid  and  internal  jugidar)  the  ddatetl  deejKT  veins  ern'ounteretl  in  the 
appi'oaeh  to  the  art*'rv  seemed  even  thinner  than  nsnab 

The  artery  below  the  point  {»f  eonnnunieation  is  usually  smalh^r  tli^uiM 
normal  ;  that  is,  it  is  less  distended  heeaust'  of  the  divisirm  of  the  arterial^ 
stn-am,  and  if  it  has  Ikh'u  entin^ly  divided  in  the  original  injury,  the 
htwer  jvortion  may   he  c^ecluded  at  the  point  of  division.     Alx^ve  the 
point  of  com  in  un  lea  tin  n  in  e4ises  of  long  stiinding  the  artery  S4jmetinie*i 
lieeunies  enlarged  antl  tortuous  and  its  wall  tlu'nncHl. 

The  symptoms,  in  the  tnitnnatic  cases,  l>egin   promptly  after  the 
receipt  i if  the  injury*     In  the  itov  eases  in   which  a  long  interval — ^teD 
yejirs  in  fuie  cas<',  eiglit  and  a  half  years  in  another — elapsi'd  between 
the  injury  and  the  develi>pnieut  of  a  tumor  (»rof  a  varicose  condition  of 
the  veins,  it  is  probable  either  that  tlie  coiuniLinieiitiou  was;  not  estab-j 
lishoil  at  the  time  of  the  injury  or  else  that  it  \vi\^  very  small  and  sub 
serjuently    underwent   enlargemetit.     In    ease   of  an    0|>en    wound    thfl 
hemurrhage  is  likely  to  be  [profuse  at  first,  but  easily  checked  bv  simply 
measures;  occasionally  tlie  est^aping  bloiwl  is  seen  ti)  be  mingltHl  arteriiiT 
and  venous.     The  eutani*ous  wound  h(*als  promptly,  and  after  a  fc\ 
days  the  i>atient  or  the  snrgLHjn  notices  a  peetiliar  thrill  in  the  region  of 
tlie  wouikL     The  subsequent  syinptoms  vary  witli  tlie  conditions:  then 
may  be  a  \vell-*tefined  pulsating  tumor,  or  tlie  ivgion  may  be  difln8£»h 
swollen,  or  the  snperHeial  veins  in  the  neighljorhood  may  be  enlarged, 
Tlic  striking  eharaet eristic  symjitfims  are  tlu"  tin  ill  and  unirnmn     The 
former  esm  be  readily  detected  by  placing  the  [*alm  of  the  hand  upon 
the  part,  unless  perhaps  the  lesion  is  in  dec] )ly -seated  ves.seJs :  it  Iias^^ 
l>e<ai  eomparetl  to  the  jjurring  of  a  eat,  the  hum  of  a  rapidly-revolvingj^B 
wheel,  the  bubbling  aliout  a  ht>t  iron  plunged  into  water.     The  ninmiur^^ 
is  contiimousj  with  a  reinforcement  corri'sponding  to  the  cardiac  systole; 
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it  is  most  intense  immediately  over  the  point  of  communication,  and  is 
propagated  upward  and  downward  along  the  vessels,  gradually  losing 
Its  continuous  character  and  becoming  purely  intermittent  as  the  dis- 
tance increases.  In  cases  where  the  opening  is  into  a  lar^e  vein  near 
the  heart,  as  the  internal  jugular,  and  where  it  is  presumably  small,  the 
thrill  and  murmur  may  be  the  only  objective  signs.  Expansile  pulsa- 
tion, like  that  o  the  common  form  of  aneurysm,  may  be  present  when 
there  is  a  well-defined  tumor,  and  pulsiition  like  that  of  normal  arteries 
may  be  felt  in  some  of  the  enlarged  veins.  The  thrill,  murmur,  and 
pulsation  may  sometimes  be  arrested  by  pressure  at  the  point  of  com- 
munication. 

Certain  subjective  symptoms  are  sometimes  present — changes  in  sen- 
sibility of  the  surface,  numbness,  cramps,  pain  along  nerves,  muscular 
weakness,  and,  if  the  injury  is  in  the  neck,  possibly  occasional  dizziness. 

Later  changes  are  due  to  the  interference  with  the  circulation  and 
with  nutrition  in  the  distal  regions.  The  limb  is  uniformly  swollen, 
its  temperature  sometimes  elevated,  the  growth  of  hair  upon  it  more 
abundant,  and  sometimes  the  limb  is  increased  in  length  by  exaggerated 
growth  of  its  bones.  In  other  cases  the  skin  may  become  eczematous 
or  ulcerated. 

As  has  been  already  statcil,  the  changes  after  having  reached  a  cer- 
tain grade  usually  become  stationary,  and  not  infrequently  they  are  suf- 
ficiently slight  not  to  interfere  seriously  with  the  patient^s  comfort  and 
well-being.  The  presence  of  largely-dilated  veins  communicating  with 
an  artery  and  near  the  surface  is  of  course  a  serious  menace  to  life  in 
case  of  an  accidental  wound,  but  such  a  contingency  is  ordinarily  too 
remote  to  call  for  active  protective  measures.  In  a  certain  proportion 
of  cases  the  affection  continues  to  advance,  even  to  the  {X)int  of  rupturing 
externally.  The  prognosis  in  this  respect  is  worse  when  the  aifwtion 
involves  the  lower  limb. 

Treatment. — The  plan,  and  even  the  principles,  of  treatment  will 
differ  widely  in  different  cas<^s.  If  the  case  is  one  in  which  the  aneurysm 
has  ceased  to  grow,  and  in  which  the  circulatory  and  nutritive  changes 
are  not  sufficient  seriously  to  interfere  with  the  ])atient's  comfort,  it  is 
the  part  of  prudence  to  abstain  from  operation  and  to  be  content  with 
such  palliative  measures — bandaging,  elastic  stocking — as  may  be  indi- 
cated. 

If  the  case  is  a  recent  traumatic  one,  and  if  the  thrill  and  murmur 
can  be  checke<l  by  pressure  at  the  opening,  such  pressure,  maintained  for 
a  considerable  length  of  time,  may  bring  about  the  i>ermanent  closure  of 
the  opening.  Digital  pressure  has  been  the  most  satisfactory  under  such 
circumstances. 

In  cases  in  which  an  attempt  at  radical  cure  is  indicatt^l  by  the  con- 
tinued growth  of  the  affection  or  the  urgency  of  the  symptoms,  the  choice 
of  a  method  is  much  more  restricted  tlian  in  an  ordinary  aneurysm.  It 
must  be  remembered  that  we  have  to  deal  not  with  a  sac  having  an  ir- 
regular rough  internal  surface  more  or  less  covered  with  laminated  clot, 
and  lying  outside  of  the  circulator}^  stream,  but  with  one  througli  which 
the  stream  of  blood  passes  steadily,  whicli  is  largely  formed  by  dilataticm 
of  a  vein,  and  which  is  lined  throughout  by  end(»tlielium  and  contains  no 
clot.     Even  in  the  cases  in  wliich  a  true  aneurvsmal  sac  exists  between 
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the  artery  and  vein  it  has  a  smooth  endothelial  surface.  A  temporary 
arrest  of  the  circulation,  which  in  an  ordinary  aneurysm  would  fill  it 
with  a  clot,  would  have  no  such  effect  upon  a  sac  formed  by  a  dilated 
vein,  and  probably  little  or  none  U{)on  the  blood  in  a  tnie  sac  lyinjr  be- 
side such  a  vein  ;  consequently,  all  nietliods  of  continuous  or  intermittent 
compression  of  the  afferent  artery  are  wholly  untrust^vo^thy  in  this  af- 
fection. In  the  few  successes  reported,  excluding  fresh  cases  in  which 
direct  compression  has  probably  closed  the  opening,  there  was  probably 
a  distinct  sac  indeixMident  of  the  dilated  veins. 

Measures  acting  dinK'tly  ui)on  the  blood  to  produce  its  coagulation, 
su(»h  as  galvano-])uncture  and  the  injection  of  coagulating  solutions,  are 
not  o!ily  insufficient,  but  also  dangerous  because  of  the  possibility  of  the 
detachment  of  a  iwrtion  of  the  clot  to  be  swept  away  to  form  a  cardiac 
or  a  ]>ulm()nary  embolus. 

We  can  resort  only  to  ligjition  of  the  vessels,  with  or  without  incision 
or  extirpation  of  the  sac. 

In  some  cases — but,  unfortunately,  they  are  the  ones  tlmt  least  need 
treiitment — the  problem  is  simple  and  the  solution  easy.  Such  are  tlie 
cases  in  which  the  opening  is  into  a  large  vein  near  the  heart,  and  in 
which  there  is  but  comparatively  little  dilatation  or  tumor.  There  we 
have  only  to  pn^vcnt  the  entrance  of  the  arterial  stream  into  the  dilated 
vein  :  relieved  of  the  arterial  pressure,  the  vein  will  return  to  its  normal 
size,  or  at  least  the  venous  circulation  will  be  carried  on  without  dfeturi)- 
ance.  Under  such  circumstances  it  is  only  necessarj'  to  tie  the  artery  on 
the  proximal  side  of  the  opening,  or  on  l)oth  sides  if  a  recurrent  stream 
is  to  be  antici])ate(l  in  case  of  a  proximal  ligature  alone.  The  ligature 
must  be  applied  vloxr  (thore  the  oprninf/y  not  at  a  distance  from  it. 

I'heoretically,  if  we  consider  the  cruise  of  the  condition  alone,  the 
same  principles  shouhl  apply  also  to  a rterio- venous  aneur}*sms  of  the 
limbs — aneurysms  in  which  there  may  be  a  distinct  sac  and  in  which  the 
veins  are  greatly  dilated  ;  but  proximal  ligature  of  the  artery  lias  hereto- 
fore yielded  very  pocir  results.  Van  Buren  *  collected,  among  others,  12 
cases  in  the  lower  limb :  of  7  in  which  the  external  iliac  or  common 
femoral  was  tied,  gangrene  followed  in  all,  and  of  5  in  which  the  su[>er- 
fieial  femoral  was  tied,  giuigrene  followed  in  2.  Michaux's  collection  is 
even  worse — 10  successes  in  44  cases  of  single  proximal  ligature. 

(^irtis-  collected  51  eases,  of  which  23  died,  8  were  cured,  2  im- 
proved, 1<S  unimproved,  and  gangrene  occurred  in  11.  Van  Bureaus 
cases,  and  probably  most  ot'  the  <»thers,  belong  to  the  pre-antiseptic  era, 
and  the  gjingrene  is  probably  attributable  to  interference  with  the  veins 
cither  in  the  course  of  the  operation  or  in  subsequent  suppuration. 
Otherwise,  it  must  be  attributed  to  some  unfavonible  influence  due  to 
the  dilated  condition  of  the  veins  or  to  the  application  of  the  ligature  so 
far  above  the  aneurysm  that  the  blood  brought  around  the  ligature  by 
the  collateral  circulation  entered  the  artery  agiiin  alK)ve  the  aueun'sm 
and  passed  back  through  it  to  the  heart  without  having  had  an  oppor- 
tunity t<»  nourish  the  limb.  It  is  not  easy  to  see  why  the  former  shouhl 
introduce  the  element  of  venous  obstniction,  which  we  know  to  Ik*  so 
important  a  factor  in  the  prcKluction  of  gangrene  after  ligature  of  an 
artery,  and  no  other  explanation  has  yet  been  offered. 

^  Loc.  cit.j  1870.  ^  Curtis,  Am,  Joum.  Med.  Sci.,  Feb.,  1891. 
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The  methods  proposed  are  proximal  ligature  of  the  artery  close  to  the 
sac,  ligature  of  the  artery  above  and  below  (so-called  "  double  ligature  "), 
ligature  of  artery  and  vein  above  and  below  ("quadruple  ligature"), 
incision  of  the  sac,  and  extirpation  of  the  sac,  the  latter  two  with  as 
many  ligatures  as  may  be  necessary  to  control  the  hemorrhage. 

In  considering  the  relative  advantages  of  these  methods  it  is  necessary 
to  remind  the  reader  that  it  is  seldom  possible  to  determine  clinically 
whether  an  aneurysmal  pouch — one  not  formed  bv  a  dilate<l  vein — exists 
in  any  given  case,  and  that  we  do  not  know  whether  the  presence  or 
absence  of  such  a  pouch  materially  affects  the  result  after  single  or  double 
ligature  of  the  artery.  So  far  as  I  can  judge  from  what  I  have  seen  of 
such  cases,  I  believe  that  extirpation  of  the  hjic  in  the  great  majority  of 
cases  cannot  be  accomplished  without  double  ligature  of  the  arter\'  and 
of  the  vein,  and  the  placing  of  a  greater  or  less  number  of  other  ligjitures 
upon  the  smaller  (but  also  dilated)  veins  that  empty  into  the  dilated 
portion  of  the  main  vein  between  its  two  ligatures.  Incision  of  the  sac 
presents  the  same  operative  difficulties  and  the  same  objections  arising 
from  the  permanent  obstruction  of  the  venous  flow.  How  great  those 
difficulties  may  be  can  perhaps  be  appreciated  only  by  those  who  have 
encountered  them.  I  snail  long  remember  one  such  case  which  I  wit- 
nessed :  The  aneurysm  was  in  the  calf  of  the  leg,  and  after  a  proximal 
ligature  had  been  placed  upon  the  artery  just  below  the  knee,  the  surgeon 
opened  the  sac  in  order  the  more  readily  to  remove  it  or  to  tie  the  vessels 
that  opened  into  it.  It  proved  to  be  the  vein,  the  dilatation  having  a 
length  of  nearly  a  foot  and  a  maximum  diameter  of  more  than  two  inches. 
In  the  effort  to  close  the  many  veins  opening  into  it  the  incision  was 
lengthened  until  it  reached  from  the  knee  to  the  ankle,  and  finally,  after 
more  than  two  hours  had  been  spent  in  the  effort,  the  patient  was  sent  to 
his  bed  with  compresses  packed  far  down  in  the  lower  angle  beneath  the 
tendo  A  chillis  to  check  the  free  bleeding  that  came  from  deep  veins  of 
which  only  the  dilated  mouths  could  be  seen.  In  some  cases  the  opera- 
tion is  doubtless  much  less  formidable,  as  in  those  in  which  the  dilatation 
involves  only  a  comparatively  short  section  of  the  vein,  in  which  the 
opening  in  the  artery  is  presumably  small ;  and  I  am  convinced  that  the 
operation,  if  undertaken  at  all,  should  be  restricted  to  such  cases. 

In  short,  and  notwithstanding  the  unfavorable  results  heretofore 
obtained  (most  of  which,  I  believe,  can  be  attributed  to  faulty  methods), 
I  am  convinced  that,  until  sufficient  aseptic  ex])erience  shall  have  proved 
the  contrary,  the  only  operative  measures  j)ermissiblo  in  oases  of  arterio- 
venous aneurysms  of  the  liml)s  with  notable  diffuse  enlargement  are  prox- 
imal, or  double,  ligature  of  the  artery-  close  to  the  ojx'ning,  and  that  even 
this  should  be  undertaken  only  when  the  symptoms  are  urgent  and  with 
a  keen  sense  of  the  operative  difficulties  likely  to  be  encountered  because 
of  the  presence  of  dilated  veins  in  the  track  of  the  incision.  In  aneurysms 
in  accessible  situations,  not  higher  than  the  knee  or  elbow,  in  which  the 
sac  or  dilatation  is  commratively  small,  extirpation  of  the  sac  or  the 
quadruple  ligature  may  be  permissible  ;  but  sjitisfactory  clinical  proof 
of  the  8U])eriority  of  that  method  and  of  the  advantage  of  removing  the 
dilated  portion  of  the  vein  from  tlui  circulatory-  tract  does  not  yet  exist. 
Dr.  Curtis's  two  cases  are  beautiful  examples  of  success  obtained  in  this 
way,  and  in  thinking  that  an  e(iually  good  result  might  have  been  obtained 
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with  less  difficulty  and  risk  by  ligature  of  the  artery  alone  dose  above  the 
opening,  or  above  and  Ix'low  it,  I  appreciate  that  I  am  opposing  only 
theoretical  considerations  to  results  obtaineil  by  actual  trial. 


4.  Cirsoid  Aneurysm. 

Sjnionyms. — Arterial  varix  ;  Aneurysm  by  anastomosis ;  Bacemose 
aneurysm ;  Pulsating  erc^ctile  tumor ;  Cirsoid  arterial  tumor ;  Angioma 
arteriale  raeeniosum. 

This  affection — which  is  much  more  widely  known  under  the  name 
of  cirsoid  aneurysm  than  under  any  of  the  score  of  others  that  have  been 
given  to  it — is  one,  nevertheless,  whose  pathological  conditions  cannot  be 
brought  within  the  same  definition  as  those  of  the  forms  of  aneuryan 
previously  considered  in  this  article,  and  which,  indeed,  are  so  far  removed 
from  them  that  stneral  investigators  have  maintained  that  it  should  be 
included  among  the  neoplasms. 

It  may  be  defined  as  a  dilatation  and  elongation  of  an  artery  and  all 
its  branrJu',^,  larr/e  and  mnall,  and,  as  will  appear  in  studying  its  ])atholog}', 
the  dilatation  may  extend  through  the  capillaries  to  the  corresponding 
venules  and  veins.  Possibly,  also,  an  abnormal  direct  commimication 
may  form  between  the  dilated  arter}"  and  an  adjoining  vein,  thus  creating 
a  condition  similar  to  that  of  arterio-venous  aneun-sm.  In  gross  resem- 
blances,  although  appannitly  not  in  its  essential  characteristics  and  path- 
ology, th(»  affection  in  its  varying  forms  approaches,  on  the  one  hand,  the 
so-called  *^  serpentine  dilatation  "  of  the  larger  arteries,  and,  on  the  other, 
certain  forms  of  angioma  and  telangeiectasis. 

While  references  to,  or  (les(Tiptions  of,  individual  ciuses  may  be  found 
in  the  writings  of  some  (^f  the  earlier  surgeons,  the  first  attempt  to  describe 
the  affection  was  made  l)y  John  lk»ll  in  1801  ^  under  the  title  of  "Aneur- 
ism from  Anastomosis,"  but  of  the  cases  therein  described  only  one 
appears  to  have  Ix'en  a  cirsoid  aneurysm,  the  others  representing  varioiw 
forms  of  vascular  tumors  or  angiomata.  In  1825,  Dupuytren,^  in  a  (laper 
read  before  the  Academic  des  Silences,  described  a  c»ase  of  dilatation  of 
some  of  the  arterial  trunks  and  branches  of  the  head,  and  proiK>st»<l  for  it 
the  name  of  "  arterial  varix,"  recalling  that  he  had  prevituisly  proposed 
the  name  of**  erectile  tumor"  for  the  cases  of  dilatiition  of  the  arterial 
capillaries  of  the  skin  and  its  neighborhood.  In  1832,  Breschet'  stated 
that  he  had  long  apj)li(Ml  the  term  **  cirsoid  aneurj'sm  "  (xcpffo^y  varix, and 
£cn(K,  like)  to  the  tumors  wlnVh  Dupuytren  cidls  arterial  varix.  In  1851, 
Eol)ert  *  r(»ad  a  paper  uj^on  tlie  subject,  making  use  of  both  these  names, 
and  paying  special  attention  to  the  pathology  and  treatment,  but  the  di«- 
cussion  whicli  followed  showed  that  surgeons  still  failed  to  distinguish 
not  only  between  tlie  various  forms  of  vascular  dilatation  of  spontaneous 
origin,  but  also  Ix'tween  tliem  and  traumatic  arterio-venous  anourj-sm. 
Tlie  paj)er,  however,  had  tlie  im])ortant  merit  of  calling  attention  to  that 
form  of  tlie  heterogeneous  grouj>  observcnl  (^specially  in  the  scalp,  and 
thus  leading  to  the  later  and  nu)re  exact  differentiation. 

'  Priucplt'A  (if  Stirijrn/^  vol.  i.  p.  456. 

2  t^tDtLsl  l)v'(  lossoliii,  Arch.  gen.  (h  3fH.,  1807,  ii.  p.  645. 
■'  Hn-s.-het.' .1////J.  (h-  rAcarf.  t'h.  Med.,  1833,  vol.  iii.  p.  101. 
*  Kolwrt,  liulL  (le  CAcml.  de  Med,  xvi.  p.  584. 
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Robin  *  and  Goseelin  *  sought  to  distinguish  a  form  intermediate  be- 
tween the  "erectile  tumor''  and  the  "arterial  varix"  of  Dupuytren, 
marked  by  the  site  of  the  dilatation  in  the  arterioles  normally  smaller 
than  those  involved  in  arterial  varix  ;  for  these  Robin  proposed  the 
name  "  cirsoid  arterial  tumor,"  and  Gosselin  urged  treatment  by  the  in- 
jection of  a  coagulating  solution  instead  of  ligature  of  the  afferent  arte- 
rial trunks.  In  his  description  of  the  minute  pathological  changes  (and 
they  are  the  earliest  I  have  found)  Robin  states  that  they  are  identical 
with  those  found  in  the  dilatation  of  the  larger  branches,  and  that  the 
sole  distinction  lies  in  the  seat  and  size  of  the  vessels  affected. 

Although  the  term  "  tumor''  had  been  thus  specifically  used  by  Robin 
in  designating  the  affection,  as  also  less  formally  for  many  years  pre- 
viously, Vircbow  was  the  first  to  maintain  that  its  proper  nosological 
place  was  among  the  neoplasms,  and  not  among  diseases  of  the  arteries, 
and  he  suggested  the  name  "angioma  arteriale  raccmosum."  To  this 
view  was  given  much  additional  currency  by  Heine  ^  in  an  important 
paper,  and  it  has  received  further  support  in  more  recent  years  from  the 
practice  of  the  authors  of  various  surgical  text-books  who  have  thus 
classified  and  treated  it,  and  from  special  articles  formally  written  from 
this  standpoint.  The  definition  given  by  the  latest  writer  upon  the  sub- 
ject, Wagner,*  is  as  follows  :  "  By  angioma  arteriale  ra(;emosum  is  meant 
a  neoplasm  of  arterial  or  arterial-like  vessels  of  markedly  progressive 
character,  accompanied  by  excentric  hypertrophy  of  previously  existing 
arteries  of  smaller  calibre." 

As  would  naturally  be  expected  from  the  uncertain  differentiation  of 
the  allied  affections  in  the  past,  as  well  as  from  the  difficulties  of  differ- 
ential diagnosis,  especially  from  some  forms  of  arterio-venous  aneur)\sm, 
statistics  of  the  disease  heretofore  published  contain  many  cases  which  do 
not  properly  belong  among  them  ;  and  those  who  have  subjected  statistics 
to  critical  examination  find  themselves  compelled  to  reject  a  large  pro- 
portion of  the  cases.  Thus,  Wagner  accepts  only  13  of  the  32  cases  in- 
volving the  hand  collected  by  Polaillon  and  Mink.  This  throws  doubt 
npon  some  of  the  opinions  tliat  are  current,  especially  with  reference  to 
the  etiology  and  pathogeny,  and  makes  it  desirable  that  a  sufficient 
number  of  fresh  cases,  studied  and  reported  with  attention  to  these 
sources  of  error,  should  become  available  for  collation. 

In  the  vast  majority  of  the  cases  the  affection  appears  upon  the 
head,  espei;ially  in  the  distribution  of  the  tenii)oral  artery,  but  also  in- 
volving the  ear  and  the  branches  of  the  occipital.  It  is  also  seen  in  the 
hand  and  fingers;  and  a  few  cases  have  been  reported  in  other  parts 
of  the  body,  but  the  diagnosis  is  not  free  from  doubt.  It  is  more  com- 
mon in  women  than  in  men  (of  Wagner's  16  cjises  in  the  upper  extrem- 
ity, 10  were  women,  and  in  1  the  sex  was  not  reported),  and  it  seems  to 
appear  more  frequently  between  the  ages  of  fifteen  and  thirty  years; 
pregnancy,  apparently,  has  an  influence  in  favoring  its  increase.  Many 
reported  cases  have  lx»en  attributed  to  a  traumatism,  either  an  open 
wound  or  a  contusion,  but  some  of  these  were  undoubtedly  cases  of 

*  Robin,  Mhn,  de  la  Soc  de  Biologie^  1854,  vol.  v.  p.  173.  *  Loc.  cit. 
'  Heine,  Prager  Viertdjahremfchrift,  18G9. 

•  Waj^er,  "  Ueber  das  arterielle  Ranken  Angiom  an  der  oberen  Extremitat,"  Beitrage 
zw  Idin,  Chir.,  1894,  vol.  xi.  p.  49. 
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a rtt^ricK venous  aTieiirysm  ;  and  with  ivgartl  to  the  other**  the  poaabilitjr 
of  error  in  the  diatrnosis  or  in  the  attribution  of  the  caui^  U  so  g:reat  tfaat 
additional  tacts  are  necesntiry.  On  tlie  other  liand,  it  appears  to  be  pri>b- 
aUle  that  some  of  the  e4u*es  observe<I  on  tlie  hand  and  fin^rs  originated 
in  the  constant  pret^.'^ure  of  a  tool  or  implement  in  habitual  use;  {?c»rDeof 

Fig,  300* 


iT' 


A rterlo- venous  aneuryBm  resembHug  Glrftold  aaeurysm :  a,  the  point  of  eomtnunicAiioii  (TRiitfV 

tiiuse  upon  the  head  have  Imen  attributed,  much  less  plausibly,  to  iIm; 
irritation  of  a  eond)  or  of  a  hi|2:li  (*ollar,  and  Konig  re|M>rt»s  one  t>ceupy- 
inn;  the  ear  and  apparently  due  to  repeated  pulling  of  that  member. 
The  allegjed  origin  in  a  pro-existing  nsevus  appears  to  be  better  estab- 

Fio.  36U 


Cn^jitMHcetlnLi  of  a  rlr«oid  aoti^iirysm  of  the  fingirr  (Qatoii>, 

lished,  although  doubtless  many  of  the  rep^irted  easels  belong:  araongtl>e 
pure  augeionjata. 

The  great  fre<pieney  of  the  affeetimi  upon  ilie  head  ha?*  n(»t  been  sati?- 
faetorily  explained;    rlie  similar  frt*<jneney  ot'  angeiomata  in  the 
region  deserv^es  mention  in  conneetion  with  it. 
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The  pathological  ehan^ti*  are  strikiujL!:  aotl  eliameteristic.  The  tumor, 
<jf  low  elevation  and  of  irregular  uatline  and  .surfatre,  anil,  throughout  a 
greiit  jiart  of  its  extent  at  lea*^t,  lajt  adherent  to  the  overlying  skin,  i.i 


Fig.  3<52. 


Fig.  303. 


Interior  of  ihc  ve*?C'lf'  ff  n  <  irv.*!-!  iniLiiry*;m  stained  with  nftrttti;  of  silver. 

tx>mpoBeil  of  a  congeries  of  larger  vessels  having  tliiek  and  rather  rigid 
walls,  so  closely  packed  t*>gether  and  so  adherent  to  one  another  that  even 
the  largest  ones  do  ihyt  readily  Hat  ten  when  cut  aeross.  S<jnietiines  near 
the  e*-ntre  of  the  tninor  tlie  vessels  are  dilated  into  large  sacs.  Beyond 
the  perijihery  of  the  tnnior  large  sioiions  vess»:'ls  can  l)e  seen,  some  of 
wliieh  can  l>e  idetititied  as  the  oormal  arteries  of  the  region  mneli  en- 
larged and  lengthined,  whik'  the  others  are  minute  arteries  that  have 
underg«ine  dilatation,  (»r  enlarged, 
thiekeued,  and  often  pnlsating  veins. 
The  overlying  skin  is  stmietinies  ad- 
herejitat  points,  and  even  exeoriateil ; 
the  underlying  lH»ne  is  sometimes 
thinned  hy  the  pressnre* 

As*  Robin  [Miinted  ont,  the  arteries 
are  not  sini|)ly  dilate<I,  hut  their  walls 
are  thiekemnl,  the  thiekeiung  oeeu- 
pying  especially  the  middle  eoat, 
Mdncli  he  describes  as  rnlder  and 
^>fter  than  usual  and  containing  a 
certain  amount  of  fatty  granules ; 
the  outer  c<mt  is  also  thickened  and 
ch>st*ly  adherent  to  the  surnmnding 
ivlluhir  tissue.  Vireh*i\v\s  dcM-rip- 
tioii  t3oinei<le8  with  Kol>in's»  Imt 
Heine  found  marked  fatty  degen- 
eration, with  atroiihy  of  the  mnlia. 
loiter  examinations  have  sh(^wn 
thickening  id'  the  media  to  \w  tlie 
nde.  at  least  in  the  earlier  stages,  and  ihcy  make  it  probable  that  the 
thinning  iM>metinies  found  is  a  late  eondititai,  iMissibly  due  to  a  pi'eced- 
itig  fatty  <legeneration  of  the  muscular  celU. 
Vol.,  li  — 2fi 


Section  of  rni  artory  ftom  b  cirsoid  ttienryM" 
of  the  ftnievr,  ahowlnic  thlekeiilnf;  of  Ibi* 
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Some  of  the  veins  show  a  remarkable  thickening  of  their  middle  coat, 
with  actual  incre^ise  in  the  number  of  their  muscular  elements,  while 
others  arc  tense  and  fibrous  and  contain  but  little  muscle. 

It  has  not  been  absolutely  demonstrated  that  abnormal  lateral  com- 
munications form  between  the  arteries  and  veins,  but  it  is  beyond  qufcr 
tion  that  the  minute  branches  and  capillaries  are  so  p^Mierally  and  lai^ly 
(lihite<l  that  the  arterial  i)rt\ssure  is  carricH.1  over  through  them  to  the 
veins,  and  thus  becomes  pr<»bal)ly  a  princiml  factor  in  their  dilatation 
and  thickening,  since  similar  changi^s  in  the  veins  arc  seen  in  arterio- 
venous aneurysm.  The  cause  of  the  arterial  dilatation,  lengthening,  and 
thickening  is  not  known,  but  it  is  (rertiiin  tliat  the  cliange  has  a  marked 
tendeiu'y  to  s|)rcad  along  the  proximal  arteries  so  long  as  the  central 
tumor  exists  and  that  this  tendency  gives  nlace  to  retrogression,  and 
even  to  a  return  to  the  normal  condition  after  the  main  Ixxly  of  the 
aneurj'sm  has  l)ecn  extirjxitc^l  or  otherwise  curetl.     When  the  affection 

Fig.  364. 


HyiKTtropliiiMl  veins,  from  a  cirsoid  aneurysm  of  the  f}nf^?r  (Qu(nu). 

is  fully  (Icvcloprd,  it  present^  itsc»lf  as  a  low,  soft  tumor  of  irn^ilar 
<»utliiic  and  surface  and  variable  extent;  the  overlying  skin  mav  W 
nonnal  in  color,  thickness,  and  attachment  to  the  underlying  jKirts, 
or  it  may  be  tliiiine<l,  adherent,  and  vascularized,  esixx'ially  if  the  affw^ 
tioii  ha>  ori*rinated  in  a  lucvus.  The  skin  may  appt^jir  bluish  or  rotldish- 
blue  by  reason  of  the  color  of  the  blo(Kl  in  the  dilated  vessels  beneath; 
it  may  a]>o  perspire  freely,  and  its  epidcnnic  layer  may  Ik?  t»asily  detach- 
al)le.  This  latter  is  especially  the  case  in  the  hand."  In  the  head  the 
tumor  most  fretpK'Utly  occupies  the  hair}'  s<\ilp  and  side  of  the  forehead; 
in  the  upper  extreiiiity,  the  dorsid  or  palmar  surface  of  a  finger,  esjHH'i- 
ally  the  ri^rht  iiulex,  or  the  hand. 

The  tumor  is  soi't,  corupressibhsand  pul silting,  and  the  outlines  of  the 
v(>>els  that  compose  it  can  be  seen  and  felt  ;  on  auscultaticm  a  sotl  inter- 
mittent murmur  is  heard.  When  situates!  in  the  head,  compression  of 
the  carotid  <ni  the  siime  si<lc  may  arrest  or  diminish  the  pu].'<ition  an*! 
murmur;  when  in  the  han<l,  comj)rcssion  of  the  brachial  arti-r\-  inny 
have  tlu*  >ame  etlect.     The  arteries  leading  to  the  tumor,  if  sufticiently 
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near  the  surface,  may  l>e  seen  and  felt  to  Ijt*  enlarged  and  tortuous,  and 
may  give  the  siinie  murmur  nn  juiseultiiticm. 

The  diagnosis  is  ordiiinrily  wry  easy,  hut,  while 
a  cirsoid  aneurysm  is*  u<it  likely  to  he  mistaken  for 
any  other  alleetirm,  an  arteriu-veuou^  aneurysm  or  an 
angeioma  may  sometimes  rt'semljle  it  ^  elosely  as  to 
make  the  differentiation  very  dittieult.  An  arterio- 
venous aneurysm  is  to  he  reeo^niznl  l>y  its  more 
rapid  trrou-th,  its  distinet  cun^in  in  a  trtunnatism,  its 
iv>utinnous  and  usually  harshr-r  nun'uiur  and  thrill, 
the  al>s<:»uee  of  dilatation  in  the  atierent  aiteries,  the 
ri'lative  limitation  of  the  ehaiige  to  the  veins,  and  the 
p»ssibility  of  iirrebting  tiie  pulsatioo  and  uuuHinn*  hy 
pressure  at  s<:»me  jxant  within  the  limits  of  tlie  tumor. 
In  angeioma  there  is  rarely  a  muninir,  |ndsiitiou  is 
eomj>arative]y  sliifht  or  ahscnt,  the  individual  vessels 
cannot  be  <Isstiuetly  felt,  and  tlie  vessels  beyond  the 
limits  of  the  tuumr  are  not  dilated. 

Tlie  ooiirse  of  the  affeetion  is  toward  inerea&e, 
sometimes  steady,  sonietimes  iiitei*mittent,  and  this 
inert*ase  may  he  favored  l>v  various  incidents  or  con- 
dition's, sueh  as  puberty  and  pregnancy.  In  a  very 
few  ejise^a  s[MmtantM»ns  eur**  has  taken  place.  If  the 
overlying  skin  becomes  adherent  and  thinned,  and 
finally  breaks,  serious,  even  fatal,  hemorrhage  may 
result,  and  of  course  aceideutal  wounds  of  the  eor- 
fesiKairling  suriace  iuive  exceptional  gravity  l>eauise 
of  hemorrhage. 

In  the  various  methods  of  treatment  that  have 
l>een  employe*!  a  eure  has  been  sought  in  tour  ditt'er- 
ent  ways  :  (1)  By  cutting  off  the  supply  of  hlood  tn*m 
tlie  tumor;  (2)  by  extir[Kitiug  the  tumor;  (*i)  by  free  or  multiple  incis- 
ions through  the  vessels,  and  their  subseipient  obliteration  in  |)roees6  of 
healing;  (4)  by  inducing  coagulation  of  the  hlrHid  witliin  the  dikted 
vc^sseb. 

Ligiiture  of  tlxe  main  arterj'  (temporal  or  eamtid  when  the  aneurysm 
b  situated  on  the  head)  has  been  done  in  a  relatively  large  nnmlier  of 
ca^es,  but  w^ith  only  mmlenite  sut*cess  :  it  was  strongly  recommended  by 
some  of  the  earlier  writers,  l>ut  lias  nf»w  rather  fallen  into  dislavor, 
becaiLse  the  benefit  is  usualiy  «trdy  tcnipn-ary,  an<l  because  t»f  tfie  increas- 
ing lx*lief  that  a  jxTmanent  and  ciunpletc  cure  is  to  he  hoped  for  only 
through  measures  which  th'i^etly  attack  the  tumor  or  comph*tely  cut  off 
its  supjdy  of  blooth  Ligature  of  all  the  vessels  that  can  be  seen  or  felt 
hcyonil  the  margin  of  the  tum(»r  has  lieen  occasionally  practised,  and  is 
clearly  to  In*  pi'eferred,  notwithstanding  its  difficulties,  to  the  preceding 
meth(Kl. 

It  has  been  suggested  that  the  same  end,  cutting  off  the  hlood-snpply, 
might  be  n^ached  by  Bjirwell's*  so-called  **scjirless  method"  of  treating 
nievu8,  at  least  where  the  aneurysm  is  of  small  size.     The  prcK-ednre  is 

folIowB:  A   needle  carrying  a  stout  silver  wire  is  intro<.lueed  just 
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Clrtioia  ftiH  urysm  of 
tlii!  liBiid  and  fin- 
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outside  the  edge  of  the  tumor  and  carried  close  beneath  the  skin  along 
the  margin  of  the  tumor  as  far  as  possible,  and  then  brought  out ;  it  is 
re-entered  at  the  j)oint  of  exit  and  jwissed  farther  along  in  like  manner, 
and  finally  brought  out  at  the  first  |X)int  of  entrance.  The  wire,  which 
has  thus  been  made  to  encircle  the  tumor,  is  then  tightened  by  traction 
uj)on  its  ends,  and  the  traction  is  gradually  increased  during  tfce  follow- 
ing days  until  the  wire  comes  away.  The  method  is  admittedly  appli- 
cable only  to  small  tumors,  and  is,  I  think,  clearly  inferior  to  exci.sion. 

With  the  great  modern  improvements  in  operative  methods  and  the 
treatment  of  wounds  extirpation  of  the  tumor  nas  gained  so  greatly  iu 
safety  that  it  may  now  fairly  be  termed  the  method  of  choice,  although 
when  the  tumor  is  very  large — that  is,  when  it  occupies  a  large  area— 
the  ojKirdtive  difficulties  are  great,  and  all  the  skill  of  the  most  exjHV 
rienced  surgeon  may  be  ne(»ded  to  keep  the  hemorrhage  within  the 
limits  of  safety.  An  incision  is  made  through  the  skin  just  beyond  the 
edge  of  the  tumor  and  carried  two-tliirds  or  three-fourths  of  the  distance 
around  it,  tying  all  vessels  leading  into  or  coming  from  the  tumor  as 
they  are  exposed.  Then  the  flap  of  skin  thus  circumscribed  is  dissecte<l 
back,  if  possil>le  as  far  as  to  its  base  along  the  remaining  third  or  fourth 
of  the  periphery  of  the  tumor ;  the  vessels  thus  encountere<l  are  also 
tied,  the  tumor  dissected  away  from  the  underlying  i>art,s,  and  the  flap 
of  skin  replaced.  Sometimes  the  main  afferent  arter}'  is  tied  as  the  first 
step  in  the  operation,  in  order  to  make  the  control  of  the  bleeding  easier. 
In  some  eases,  where  the  tumor  is  situateil  upon  the  finger  or  hand,  and 
where  its  removal  would  necessitate  the  crippling  of  the  member,  ampu- 
tiition  is  to  be  preferred. 

Destruction  of  the  tumor — or,  rather,  obliteration  of  its  dilated  ves- 
sels— by  incisions  into  it  with  the  knife  orcauterj*^  or  bycjULstics  is  even 
more  exposed  to  dangerous  hemorrhages  than  extirjKition  is,  and  is 
wholly  to  be  CfMidennied. 

The  injection  of  coagulating  solutions,  such  as  a  salt  of  iron,  into  the 
dilated  vessels  has  been  fretpiently  resorted  to,  and  with  a  amsidenihle 
measure  of  success.  The  associated  risk  of  the  detachment  of  a  j»rtion 
of  the  clot,  with  the  production  of  a  cardiac  or  pulmonarj'  enilx)lus,  is 
so  great  that  special  measures  should  \w.  taken  to  prevent  or  diminish  it, 
such  as  prolonged  |)ressure  upon  the  efferent  veins.  The  injection  is 
ma(l(»  by  means  of  a  hypodermatic  syringe*,  the  neiHlle  being  intn>duced 
directly  into  the  v(\<sels  at  one  or  more  points.  The  method  is  not  safe 
unl(»ss  the  circulation  can  be  controlled. 

A  somewhat  similar  en<l  has  been  sought  by  attempts  to  provoke 
thickening  an<l  eontrac^tion  of  the  coimective  tissues  surnmnding  the  ves- 
sels, either  by  g:ilva no-puncture  or  by  the  interstitial  inje<*tion  of  alcohol 
(lalvano-punetnre  has  provcnl  efficient  in  the  angeiomata,  but  in  real 
cirsoid  aneurysm  the  results  have  left  much  to  l)e  desired. 

Tlie  injection  ofaleoliol,  recommendetl  by  Thiersch,  is  made  %vith  the 
aid  <»f  the  liypodennatie  syringe,  al)out  one  cubic  centimetre  of  30  to  75 
per  cent,  jileohol  being  introduced  at  each  jK)int.  Care  must  be  taken  to 
throw  it  into  the  tissues  about  the  vessels,  not  into  the  vessels  them- 
selves. Multiple  injeeticms  are  made,  and  reix»ated  at  inter\'als  of  a  few 
(liys.     In  the  ease  in  whieii  Thiersch  *  first  employed  it  the  aneurk'sni 

'  I*Ies-ing,  Arch.fiir  klin.  Chir.,  vol.  xxziii.  p.  251. 
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was  so  extensive  that  he  dared  not  attempt  excision.  The  injections  were 
made  about  six  at  a  time,  at  intervals  of  two  days,  about  t^^o  centime- 
tres apart  along  the  margin  of  the  growth,  coming,  of  course,  nearer  to 
the  centre  as  the  size  of  the  tumor  diminished.  The  improvement  was 
rapid,  and  persisted  even  after  the  induration  caused  by  the  injection  dis- 
appeared. The  report  was  made  about  three  months  after  the' treatment 
had  ended,  and  at  that  time  there  was  no  indication  of  recurrence. 


SPECIAL  ANEURYSMS. 
By  Percival  R.  Bolton,  M.  D. 


Popliteal  Aneurysm. 

The  popliteal  artery  is  continuous  with  the  superficial  femoral  at  the 
opening  m  the  adductor  magnuc.  From  this  point  the  vessel  descends 
behind  the  lower  fourth  of  the  femur  and  the  knee-joint  to  divide  into 
the  anterior  and  posterior  tibials  at  the  lower  border  of  the  popliteal 
muscle.  The  popliteal  artery  lies  in  close  relation  from  above  downward 
with  the  femur,  the  postenor  ligament  of  the  knee,  and  the  popliteus 
muscle.  It  18  accompanied  throughout  its  course  by  the  corresponding 
vein,  which  lies  behind  and  slightly  to  the  outer  side,  and  separates  the 
artery  from  the  internal  popliteal  nerve. 

Lesions. — The  aneurysm  may  occur  at  any  point  on  the  artery,  but 
is  most  frequently  found  at  the  upper  or  lower  part ;  it  may  spring  from 
any  aspect  of  the  vessel.  It  may  extend  upward  toward  and  into  Hun- 
ter's canal,  constituting  the  so-called  femoro-popliteal  aneurysm,  or 
downward  beneath  the  muscles  of  the  calf,  directly  backward  or  forward, 
eroding  the  femur  or  provoking  hydrarthrosis  or  arthritis  of  the  knee- 
joint. 

In  size  the  aneurj'sm  varies  somewhat,  and  may  occupy  the  entire 
popliteal  space,  but  rarely  exceeds  the  dimensions  of  an  orange  before  it 
demands  treatment.  Pressure  ujx)n  the  popliteal  vein  may  give  rise  to 
cedema,  or  its  occlusion  to  gangrene  of  the  limb  below  this  point.  Pres- 
sure upon  the  internal  popliteal  nerve  may  cause  pareesthesia  or  paralysis 
in  the  distribution  of  the  nerve. 

The  sac  may  rupture  extenially,  among  the  neighboring  tissues,  into 
the  knee-joint  or  the  popliteal  vein. 

In  Crisp's  group  of  ool  aneurysms  there  were  137  of  the  popliteal. 

Etiology. — The  popliteal  artery  seems  to  be  a  favorite  site  of  endar- 
teritis, whether  consequent  on  syphilis,  gout,  rheumatism,  ne})hritis,  or 
alcoholism.  Its  position  renders  the  artery  likely  to  suffer  during  move- 
ments of  the  knee  from  pressure  exercisetl  by  the  neighboring  bones  and 
aponeuroses.  This  combination  has  therefore  usually  been  invoked  to 
explain  the  relative  frequency  of  the  disease. 

Symptoms. — Patients  affected  with  popliteal  aneurysm  first  expe- 
rience, as  a  rule,  pain  of  a  rheumatic  character  and  referred  to  the  knee. 
After  a  longer  or  shorter  interval  the  tumor  is  discovered. 

The  tumor  presents  the  usual  features  of  aneurysm.     It  possesses  an 
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expansile  pulsation,  is  fluid,  reducible  uj)on  pressure,  presents  a  thrill 
and  bruit,  and  ceases  to  pulsate  on  compression  of  the  femoral. 

With  the  advent  of  the  tumor,  and  dependent  somewhat  upon  its  size, 
extension  of  tlie  knee  becomes  incomplete.  The  joint  may  become 
affected  with  hydrops  or  arthritis,  and  be  further  disabled,  or  the  sac  may 
finally  burst  into  the  joint.  Pressure  uix)n  the  internal  popliteal  nerve 
may  possibly  cause  pain  or  paralysis  in  the  muscles  or  skm  supplied  by 
it. 

Pressure  upon  the  vein  may  cause  oedema  of  the  leg  and  foot  Aj?  a 
late  consequence  giuigrenc  of  the  leg  has  been  occasionally  obsened. 
The  explanation  of  its  occurrence  seems  to  lie  in  the  relatively  p<)or 
anastomotic  circulation  about  the  knee,  both  arterial  and  venous.  A<ld 
to  this  fact  the  probable  presence  of  inelasticity  of  the  smaller  ves.'jels, 
due  to  endarteritis,  and  the  failure  to  develop  a  collateral  circulation 
when  sudden  obstruction  of  the  main  trunk  oc<Jurs  is  readily  appreciated. 

Owing  also  to  the  exposed  position  of  the  aneurysm,  detacliment  of 
clots  from  its  interior  is  (juite  possible,  with  consequent  multiple  emlwl- 
ism  of  the  arteries  of  the  leg  and  foot. 

Prognosis. — Spontaneous  cure  has  been  rarely  observed.  The  tend- 
ency of  the  disease  is  to  progress  to  a  fatal  issue  by  rupture  or  by 
gangrene. 

Treatment. — As  a  consecjuence  of  its  comj>aratively  frec[uent  occur- 
rence, its  importance,  and  its  accessibility,  popliteal  aneurj'sm  has  been 
atta(!ke(l  by  all  known  means  from  amputation  to  the  method  of  Reid. 

Flexion  of  the  knee  to  arrest  the  current  through  the  sac  has  been 
successfully  eniidoyed  in  suitable  Ciises.  Barwell^  has  collected  91  ca?es, 
with  42  cures.  Delbet,*'*  however,  j)resents  45  cases,  with  only  16  cures. 
An  analysis  of  these  cases  shows  that  those  cured  by  flexion  have  l)een 
situated  mainly  below  the  line  of  the  knee-joint,  with  rather  thick  walls 
and  where  flexion  of  the  knee  has  causcnl  pulsation  to  disappear  or 
greatly  diminish.  The  method  known  as  Ernest  Hart's  method*  is 
ai>plie(l  as  follows :  The  limb  is  surrounded  by  a  flannel  tiandage,  the 
leg  fl(»xed  upon  the  thigh  and  the  thigh  u])on  the  abdomen,  and  retainetl 
in  this  p()siti(ni  by  suitable  apparatus.  The  patient  .should  lie  uiwn  the 
aifccted  side,  with  the  limb  resting  upon  its  external  .surfac^e,  ana  exiK»*- 
ing  the  femoral  region  to  ])ressure  if  this  be  necessary'  to  nunfon^e  the 
flexion.  The  duration  of  the  treatment  must  vary  with  the  tolenmce  of 
the  j)atient  and  the  result  produced,  and  be  susi)ended  when  pulsation  is 
fouiul  to  have  j)erinanently  e<'ased. 

Direct  conipre<-ion  of  the  sac  by  Reid's  method  with  the  E^march 
bandage  has  in  o'J  cases  colleet(Ml  by  Stimson*  yiehUn:]  2S  cures,  22  fail- 
ures, and  2  deaths.  Of  the  failures — in  12,  nineteen  attempts  \ven» 
made,  and  indirect  e(»nij)ression  employeil  to  supplement  the  direct :  in 
10,  eiglit(vii  attenij)ts  were  made,  but  without  indirei^t  pressure.  W  the 
deaths,  1  was  ascribed  to  sliocU  ;  in  the  other  gangrene  suj>erven(»tl  ami 
the  patieut   rei'u>c<I  aniputatinu. 

The  bandage  is  a<liu>tcd,  with  the  patient  in  the  recuml>ent  i>ostnn\ 
fnnu  the  toes  u|)\vanl   to  the  u|)per  third  of  the  thigh,  turning  the  ndU 

'  r»:invell,  art.  "  Aiu*uri-in,"  fnfrrunt.  Ennfcl.  of  Sun/cn/j  Ashhuret,  iii.  p.  4»>0. 
'■  I>ell>et,  "TraitiMiiiMit  «lr-  Aiu'vrv>iins  fxiernos,''  flfrue  de  Chir.^  vol.  viii.  \\  ST2. 
'"'  Liinnt,  is.">l»,  i.  p.  4»)J.  ^  J.,  A.  St inihon, -Im.  Jo«m.  Med.  Sci,  Apl.,  18S1. 


POPLITEAL  ANEURYSM,  407 

very  lightly  over  the  tumor.  Then  the  limb  above  the  bandage  is 
tiehtly  surrounded  by  a  rubber  tube,  the  bandage  removed,  and  the  tube 
allowed  to  remain  in  place  about  one  hour.  As  the  pain  attendant  on 
constriction  of  the  limb  for  this  period  is  intolerable  in  most  instances, 
the  exhibition  of  an  anaesthetic  is  usually  required. 

Before  the  tube  is  removed  a  tourniquet  is  lightly  applied  to  the 
femoral  to  prevent  a  sudden  rush  of  blood  into  the  sac  and  dislocation 
of  the  soft  recent  clot.  After  an  interval  of  several  hours  the  pressure 
is  gradually  removed  and  the  blood  allowed  to  circulate  freely  through 
the  limb.  If  the  procedure  has  been  successful,  no  pulsation  will  be 
recognized  in  the  tumor ;  if,  on  the  other  hand,  more  or  less  pulsation 
develoj),  pressure  upon  the  femoral  by  the  finger  or  the  tourniquet  must 
be  continued  till  consolidation  occurs,  or  after  an  inter\'al  of  some  days 
the  process  may  be  repeated  or  the  aneur}'sm  subjected  to  other  treat- 
ment. 

Indirect  pressure  for  the  cure  of  poplitciil  aneurysm  consists  in  the 
temporary  obstruction  of  the  femoral  artery,  to  excite  the  formation  of 
clots  \nthin  the  sac.  It  is  accomplished  either  by  means  of  compression 
apparatus  or  by  finger  pressure. 

According  to  Fischer,*  in  89  cases  treated  by  indirect  compression 
there  were  57  cures  and  32  failures.  Barwell*  reports  148  cases,  with 
68  cures  and  80  failures.  Of  the  80  unsuccessful  cases,  57  came  to 
ligature,  19  declined  further  treatment,  4  require<l  amputation,  6  died. 
Of  the  deaths,  2  were  due  to  rupture  of  the  sac  (1  into  the  knee),  1  to 
gangrene,  2  to  thrombosis,  1  not  stated.  Of  the  4  cases  amputated,  in 
2  the  operation  was  done  for  rupture  of  sac,  and  in  2  for  gangrene ;  and 
of  these  4,  2  died  from  secondary'  hemorrhage,  1  from  spread  of  gan- 
grene, 1  survived. 

Delbet*  gives  213  cases  treated  by  various  forms  of  compression, 
with  110  cures  and  103  failures. 

Digital  compression  reqiiires  the  aid  of  a  corps  of  assistants,  who 
relieve  one  another  in  making  continuous  pressure  upon  the  femoral 
alternately  at  the  point  where  it  emerges  beneatli  Poupart's  ligament 
and  at  the  apex  of  Scar]>a's  triangle,  while  another  assistiint,  with  hand 
upon  the  aneurysm,  verifies  the  accuracy  and  efficiency  of  the  pressure 
exerted  by  the  others. 

The  same  end  may  be  achieved  through  compressing  the  arter}'  by 
weights  moulded  in  various  shapes  or  shot  in  bags  and  weighing  from 
six  to  twelve  pounds.  Or,  again,  a  great  variety  of  tournimiets  have 
been  use<l.  Of  these,  Carte's  apparatus  is  the  best  known.  It  consists 
of  two  portions — one  for  the  groin,  the  other  for  the  thigh.  The  former 
is  a  padded  saddle  arranged  to  fit  the  pelvis,  and  supporting  on  a  limb 
extending  over  the  groin  of  the  affected  side  a  j)a(l  whose  pressure  is 
eontn)lled  by  a  screw.  The  thigh-piece  is  designed  to  surround  the 
thigh  with  a  large  jwid  iM)steriorly  and  a  small  pad  borne  on  a  screw 
anteriorly  for  comj)ressing  the  v(»ssel. 

The  partial  or  comj)lete  oc»clnsion  of  the  arteiy  results  in  the  gradual 
or  rapid  occupation  of  the  sjic  l)v  clots.  AVhile  in  the  former  cure  seems 
more  certain  to  ensue,  and  in  the  latter  relapse  is  far  more  common,  yet 

*  Fischer,  Prog.  VieHel}ahreK<chri(U  1869,  i>.  167.  '  Barwell,  loc.  ciu,  p.  463. 

«  Deibct,  loc.  ciLf  p.  S70. 
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by  the  gradual  method  the  patient's  powers  of  endurance  are  taxed  to 
the  utmost. 

Proximal  ligature  for  popliteal  aneurysm  has  been  successfully  done 
in  Scarpa's  triangle,  in  the  middle  of  the  thigh,  in  Hunter's  canal,  and 
immediately  al)ove  the  sac. 

There  would  seem  to  be  no  question  as  to  the  advantage  of  applying 
the  ligature  to  the  superficial  femoral  rather  than  to  the  popliteal  above 
the  sac,  unless  the  sue  reijuire  special  treatment.  Not  only  is  the  femo- 
ral less  likely  to  be  pn>foundly  diseased  tlian  the  popliteal,  but  the 
o|)eration  upon  the  femoral  is  easier. 

Where  amesthetics  are  contraindicated,  and  yet  interference  is  nece^ 
sary,  operation  upon  the  femond  may  be  done  with  cocaine,  while  this 
agent  would  not  suffice  to  allay  pain  during  ligation  of  the  popliteal. 

Barwell's^  group  of  67  cases  oi>erat€»d  ui)on  by  Hunter's  method 
betwecu  1870  and  1880  shows  a  mortality  of  15.6  per  cent. ;  the  mor- 
tality for  the  second  half  of  the  decade  was  8.57  per  cent.  The  deaths 
were  due  to  secondary  hemorrhage,  ery8ii)elas,  pyaemia,  exhaustion,  and 
rupture  of  aneurysm  formed  at  the  site  of  operation. 

During  the  next  five  years  36  operations  were  done  upon  the  femo- 
ral, the  vessel  being  tied  in  Scarpa's  space  or  Hunter's  canal.  The 
mortality  was  H.tMl  per  cent. :  91.6  per  cent,  recovered,  some  with  eom- 
j>Hcations,  l)ut  77.7  \k}v  cent,  made  uninterrupted  recoveries.  The  deaths 
were  ascribed  to  secoiidaiy  hemorrhage  in  1  case;  secondary  hemor- 
rhage with  amputation,  1  ;  gangrene  requiring  amputation,  1.  Of  5 
cases,  convalescence  was  interruptcKl  by  gangrene  in  1  ;  by  sup])uration 
of  sac  in  1  ;  by  si^condary  hemorrhage  re(juiring  religature  in  1 ;  in 
another  subseijuent  ligature  was  applied  to  the  deep  femoral,  and  finally 
to  the  external  ilia(^,  before  cure  resulted ;  and  in  another  relajise  ik^ 
curred  after  several  months,  and  was  finally  curwl  by  compression. 

Of  these  36  cases,  23  had  first  been  submitted  to  non-operative  treat- 
ment before  resort  was  had  to  the  ligature. 

Extirpation  of  tlie  aneurysmal  tumor  itself  is  but  a  step  in  ad>'ance 
of  the  method  of  Antyllus,  and  ]H)ssc»sses  the  decide<l  advantage  overtlie 
latter,  where  a<lmissible  at  all,  of  securing  primary  union  in  the  wound. 
Th(»  meth(Ml  where;  used  for  popliteal  aneurysm  is  to  l)e  preferred  in 
tliosc;  of  small  dimensions,  or  where,  owing  to  its  {position,  the  aneurvsim 
<Teat(;s  dangerous  obstruction  to  the  venous  flow  and  thus  increases  the 
j)robability  of  gjuigrene  if  the  arter)^  is  tied. 

In  general  terms,  the  ojH'ration  is  performed  as  follows :  Apply  the 
tonrni(juet  about  tlie  thigh  after  elevating  the  limb.  A  vertical  incision 
is  made  over  tlie  tumor,  dividing  skin  and  fascia.  Tlie  internal  popliteal 
nerve  is  sought,  separated,  an<l  retracted  by  blunt  hooks.  The  vein  is 
next  earet'ully  dissected  from  tlie  siic,  tying  the  numerous  small  l>ninche? 
as  they  are  <livi(led.  The  sae  is  next  oix'ueil  and  its  contents  evacuate*!. 
A  large  probe  is  parsed  upward  into  the  jKijditeal  and  the  vessel  tied  and 
divided.  The  sae  is  ncnv  dissected  from  its  anterior  attachments  fwni 
above  downward  till  the  artery  below  the  sac  is  ex|>osed,  tied,  divided, 
and  the  latter  removed.  The  wound  is  close<l  and  primar>'  union  lookeii 
for. 

Of  10  excisions  of  the  sae  done  between  1880  and  1886,  and  eolLited 

^  Harwell,  loc.  ciV.,  p.  46G. 
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by  Delbet,*  all  recovered  from  the  operation.  In  one  case  death  ensued 
four  and  a  half  months  later ;  in  another  the  patient  committed  suicide 
after  having  had  consecutive  amputations  through  the  ankle  and  leg  done 
for  gangrene ;  a  third  developea  an  area  of  gangrene  on  the  dorsum  of 
the  foot. 

M.  Schmidt*  reported  a  group  of  12  cases  to  the  Congress  of  German 
surgeons  in  1892.  Of  these,  6  are  identical  with  those  reported  by 
Delbet,  and  6  are  new.  Of  the  additional  cases,  5  were  successful,  and 
1  died,  of  sepsis. 

To  these  we  may  add  the  successful  cases  of  Bouffleur'  and  Bax*  and 
the  cases  reported  by  Kiister*  and  Bergmann,^  both  successful,  in  the 
discussion  of  Schmidt's  paper.  At  the  same  time,  Rehn  ^  described  a 
case  of  his  in  which,  during  extirpation  of  a  popliteal  aneurj^sm,  he  had 
been  forced  to  tie  the  popliteal  vein.  Gangrene  ensued,  but  the  patient 
refused  amputation  and  died.  This  case  should  not  l^e  included  in  esti- 
mating the  mortality,  nor  should  the  suicide  ca^e  above  referred  to. 

We  thus  have  a  total  of  21  cases  operated  upon,  of  wliich  19  may  be 
considered  in  reckoning  the  percentage  of  deaths.  Of  these  19  cases,  1 
died,  of  sepsis — a  mortality  of  5.2  per  cent.  The  remaining  cases  were 
radically  cured. 

The  operation  of  Antylhis  will  find  its  field  of  usefulness  in  cases 
where  inflammation  or  suppuration  of  the  sac  has  developed  and  in  cases 
of  recurrence  after  proximal  ligature. 

The  considerable  proportion  of  cases  cured  by  compression  should 
lead  to  its  use  as  the  first  step  in  the  treatment  of  the  disease.  Of  the 
two  classes  of  compression,  direct  and  indirect,  the  former  by  Reid's 
method,  is  to  be  preferred,  not  only  by  reason  of  the  superior  facility  of 
its  application,  but  also  upon  statistical  grounds.  Digital  or  instrumental 
indirect  compression  has  yielded  46  per  cent,  of  cures,  while  direct  com- 
pression has  resulted  successfully  in  53.8  per  cent,  of  the  cases. 

Indirect  pressure  has  resulted  in  death  in  4  }>er  cent,  of  the  cases,  or, 
adding  those  in  which  some  accident  necessitated  amputation,  in  6.2  per 
cent. ;  while,  even  including  all  the  fatal  cases  reix)rtea  by  Stimson  ^ — one 
of  which  is  doubtful — direct  compression  has  been  attended  by  but  3.9 
per  ci»nt.  of  deaths. 

Pressure  failing,  recourse  must  be  had  to  operation,  and  of  these 
proximal  ligation  by  Hunter's  method  is  the  procedure  of  choice.  Com- 
jKired  with  deligation  of  the  femoral,  extiq)ation  has  the  advantage  of  a 
slightly  lower  death-rate,  of  effecting  radical  cures,  of  escaping  the  acci- 
dents consecjuent  upon  lig:ition  and  dependent  upon  retention  of  the  sac 
— ^namely,  rupture,  suppuration,  or  relapse.  Still,  with  improved  tech- 
nique, sepsis  and  secondary  hemorrhage  after  ligation  should  be  of  rare 
occurrence,  and  with  their  disappearance  the  mortality  should  decline. 

Finally,  the  comparative  wise  of  ligation  and  the  possibility  of  its  per- 
formance under  cocaine  will  lead  to  its  preference  unless  the  special  indi- 
cations above  mentioned  exist  and  recjuire  incision  or  excision  of  the  sac. 

'  Delbet,  Iwt  tit,  p.  893,  et  Beq.        '  Schmidt,  Areh.f,  klin.  Chir.,  1892,  vol.  44,  p.  309. 
'  Bouffleur,  Chicago  din.  Ret'iev\  1800-93,  i.  p.  32. 

*  Bax,  Gaz,  Mes,  de  Pimrdie,  1889,  Ixii.  p.  13().3. 

*  KuBter,  Daitche  GeselUehaft  f.  Chh\,  1892,  p.  97.  «  Bergmann,  ibid. 
'  Rehn,  ibid.                                                                                      ^  Stimson,  loc.  cit. 
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Femoral  Anbubysm. 

The  femoral  artery,  the  continuation  of  the  external  iliac,  enters  the 
thigh  beneath  the  centre  of  Poupart's  ligament,  and  passes  down  the 
anterior  and  inner  aspects  of  the  thigh,  to  terminate  in  the  popliteal  at 
the  opening  in  the  adductor  niagnus.  In  the  first  part  of  its  course  the 
artery  is  suj>erficial,  lying  beneath  the  integuments  of  Scarpa's  triaogle. 
In  the  middle  third  of  the  thigh  the  femoral  is  more  deeply  situated  in 
Hunter's  canal,  beneatli  the  sartorius  muscle.  The  femoral  vein  from 
above  downward  lies  first  to  the  inner  side  of  the  arterj',  then  passe* 
behind  and  overlaps  it  slightly  in  the  outer  side  at  the  l>^nning  of  the 
popliteal.  The  long  saphenous  nerve  lies  upon  the  anterior  sur&ee  of 
the  shcjith  connuon  to  artery  and  vein  in  the  middle  third  of  the  thigL 

Lesions. — Aneurysms  developed  upon  the  common  femoral  are 
classed  among  the  inguinal  aneurj'sms,  and  are  prone  to  be  globular  in 
outline.  Aneurysms  originating  in  the  superficial  femoral  are  those 
commonly  known  as  femoral  aneurysms.  They  are  more  apt  to  be  fusi- 
form, and  usually  occur  at  the  apex  of  Scama's  triangle  or  just  above 
Hunter's  ciuial.  Aneurysms  formed  u}K)n  the  deep  branch  are  known 
as  aneurysms  of  the  prof  inula.  Aneurysms  of  the  common  or  superficial 
femoral  may,  by  eomi)ressing  the  vein,  cause  oedema  in  the  limb  below. 
Those  of  the  superficial  l)ninch  by  encroaching  u{X)n  the  long  saphenous 
nerve  may  excite  pain  or  numbness  or  tingling. 

Etiologry. — Femoral  aneur}'sm  occumxl  66  times  in  Crisp's  group 
of  551  eases.  He  says :  "  Of  the  66  cases,  ....  21  are  marked  a.< 
femoral  or  fcmoro-popliteal ;  22  are  noticed  as  being  in  the  groin,  4  as 
near  the  groin,  and  19  as  in  the  u]>per  thirtl."  The  greater  frequency 
in  the  groin  as  contmsted  with  the  thigh  is  perhaps  to  be  explained  by 
the  superficial  i)osition  of  the  vessel  here,  eximsing  it  to  contusion  ami 
stretching,  which  it  escapes  lower  down,  and  which,  judging  fnim  the 
extreme  rarity  of  profunda  aneurysms,  the  deep  branch  is  si*ldom  af- 
fected by. 

Symptoms. — I.  Of  Femoral  Aneurysm. — The  symptoms  are  rela- 
tiv(*ly  slight.  Pain  is  usually  what  induces  the  ]jatient  to  examine  tlie 
thigh  and  discover  the  tumor.  There  may  be  unusual  sensations  in  tlie 
distribution  of  the  long  saphenous  nerve,  or  oKlema  of  the  limb  may  l>e 
})rcsent.  The  tumor  itself  is  of  the  general  aneurj'smal  cliaracter.  The 
pulse  of  the  (lorsilis  ])cdis  should  show  the  peculiarities  usually  found 
in  arteries  distal  to  aneurysms. 

II.  Of  Propmda  Ainuri/sm. — Nothing  si>ecial  need  l>e  said,  save 
that  in  tlu»  recorded  cases  it  has  always  been  supjK)se<l  to  l>e  connecteil 
with  the  su|)erficial  branch.  Sphygmographic  tracings  taken  from  the 
dorsal  is  jkhHs  shoukl  show  the  absence  of  aneurj'sm  of  the  superficial 
branch. 

III.  Of  the  Coiitiimn  Femora!, — These  will  l)e  considered  in  con- 
nection witli  other  ancMirysms  of  the  groin.     (See  p.  411.) 

Compared  with  the  coni|)]ications  of  popliteal  aneurysms,  those  of 
fcnionil  ancnrvsin  are  infrc(jnent.  Gangrene  is  rare,  I )ei*ause  of  the  re- 
lief given  l)v  collateral  circulation  through  the  profunda. 

Prognosis. — A  fatid  issue  of  the  dis(»ase,  whether  due  to  the  pnHi- 
ress  of  th(»  aneurysm  itself  or  to  the  development  of  complications,  i? 
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much  rarer  than  in  popliteal  aneurysm  or  aneurysm  at  the  groin^  and 
treatment  is  more  successful. 

Treatment. — Compression  has  yielded  more  favorable  results  here 
than  anywhere  else.  Of  Delbet's  *  group  of  33  cases  so  treated,  23  were 
cured.  Of  the  33  cases,  10  were  treated  by  the  indirect  digital  method, 
with  8  cures.  Reid's  method  was  employed  7  times,  with  3  cures.  In 
the  remaining  cases  mixed  methods  were  used.  Indirect  pressure  by  the 
finger  is  made  upon  the  common  femoral.  The  sittings  may  be  of  greater 
duration  than  in  the  case  of  most  vessels,  because  of  the  absence  of  any 
great  nerve  in  close  relation  with  the  arterj'. 

One  of  the  two  failures  above  noted  was  ascribed  to  interruption  of 
treatment  by  the  intolerable  pain  excited  by  the  pressure.  Operative 
measures  have  proved  much  less  successful  than  compression. 

Delbet*  presents  20  cases  of  ligation,  including  ligations  at  a  distance 
from  the  sac,  immediately  above  it,  and  above  and  below,  without  in- 
cision of  the  tumor.  Of  the  20  cases,  there  are  10  cures,  10  failures, 
though  in  1  the  final  result  is  not  stateil.  Among  the  10  cures  are  in- 
cluded 2  instances  where  aneurysm  subsequently  developed  at  the  site 
of  ligature. 

Of  the  10  failures,  3  were  cured  by  supplementarj-  operations,  ligation 
of  the  external  iliac  in  1,  and  in  the  others  incision  of  the  sac.  There 
are  3  simple  failures  and  4  deaths;  1,  result  not  state<l.  Death  is  as- 
cribed to  sepsis  once ;  to  amputation  for  gangrene  twice ;  to  secondary 
hemorrhage  once. 

Incision  of  the  sac  has  been  performed  8  times,  with  1  death,  due  to 
secondary  hemorrhage,  and  7  cures.  In  2  of  the  successful  cases  proxi- 
mal ligation  of  the  femoral  had  been  done  previously,  and  in  these  cases 
the  operation  was  performed  once  for  failure  and  in  the  other  for  inflam- 
mation of  the  sac. 

Excision  of  the  sac  has  been  performed  four  times,  and  each  operation 
was  followed  by  a  successful  result,  notwithstanding  that  m  one  instance 
the  vein  was  tied. 

Aneurysms  op  the  Groin. 

The  external  iliac  proceeds  from  the  bifurcation  of  the  common  iliac 
opposite  the  lumbo-sacral  articulation,  along  the  inner  margin  of  the 
psoas  muscle  to  the  middle  of  Poupart's  ligjunent,  after  passing  beneath 
which  it  becomes  the  femoral.  The  external  iliac  lies  immediately 
beneath  the  peritoneum.  The  accompanying  vein  lies  to  its  inner  side, 
and  the  genito-crural  nerve  upon  the  anterior  surface  of  its  sheath.  The 
common  femoral  is  continuous  with  the  external  iliac  beneath  the  middle 
of  Poupart^s  ligament.  It  descends  through  the  upper  part  of  Scarpa's 
triangle  for  from  one  to  two  inches,  to  divide  into  its  sujx^rfieial  and  cleep 
branches.     Within  this  short  distance  numerous  branches  are  given  ofl*. 

LeBions. — Aneurysms  presenting  in  the  groin  may  arise  from  the 
external  iliac  or  the  common  femoral  artery,  or  from  either  of  the  two 
main  divisions  of  the  latter  close  to  their  origin. 

Aneurj'sms  situated  so  high  upon  the  sui>erficial  or  deep  femoral  as 
to  prevent  their  treatment  by  measures  addressed  to  the  aflected  vesst^ls 

*  Delbet,  "Traitement  des  An^v.  ext.,"  Rcvm  de  Chir,,  1888-89.        ^  Ibid.,  lor.  cit. 
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themselves  are  included  in  this  group,  not  solely  becnnise  they  occur  in 
the  groin,  but  also  because  their  management  is  practically  identical  with 
that  of  aneurysms  involving  the  external  iliac  or  common  femoral. 

Of  these  arteries,  aneurysms  spring  most  frequently  from  the  common 
femond,  next  from  the  external  iliac,  and  least  often  from  the  sujierficul 
and  deep  feniorals.  They  are  usually  globular  in  shape,  and  tend  to  en- 
large anteriorly  when  situated  in  Scaq)a's  triangle.  When  confined  to 
the  iliac  fossa  tlie  shaj>e  varies  greatly.  The  overiying  skin  may  ulcer- 
ate and  the  tumor  rupture  externally.  'It  may  burst  into  the  iliac  foA* 
or  into  the  ])eritoneal  cavity.  Arthritis  of  the  hip  has  been  excited  bv 
this  form  of  aneurysm,  and  ostitis  of  the  pelvis  has  l>een  ohservei. 
Compression  of  the  vein  will  give  rise  to  (edema  of  the  limb. 

Inguinal  aneurysm  has  not  infrequently  Iwen  found  to  be  asi«ociated 
with  aneurysms  of  other  arteries.  Among  Norris's  100  cases,  4  were 
found  to  have  other  aneurysms. 

Btiolog'y. — Inguinal  aneurysm  occurs  most  commonly  in  males^ 
Among  100  cases  oollecteil  by  Norris,^  95  were  in  men  and  but  o  in 
women,  Kirniisson^  found  among  45  cases  tliat  19  occurred  between 
the  ages  of  thirty  and  forty  years,  and  30  between  twenty  and  thirty 
years. 

There  is  no  especial  difference  between  the  right  and  left  sides  in 
point  of  freciuency.  Arteritis,  due  to  syphilis,  rheumatism,  eout,  nephri- 
tis, or  alcoholism,  is  the  primary  factor  in  the  production  of  the  aneurj'fln 
here  as  in  other  positions.  The  exjK)sed  jx)sition  of  the  vessels  in  que?- 
tion  is  possibly  an  imj>ortant  contributory  cause.  In  one  or  two  cas^s 
siip])uration  in  the  neighboring  lymph-nodes,  lejiding  to  erosion  of  the 
artery,  appears  to  have  been  the  cause  of  the  aneurysm  ;  and  in  several 
cases  com])ivssion  or  ligati<m  of  the  artery,  made  to  cure  an  aneurysm  at 
a  lower  point,  has  been  followed  by  the  formation  of  an  aneuni'sm  at  the 
site  of  compression  or  ligature. 

Symptoms. — In  some  cases  the  first  symptom  is  a  sudden  sharp  pain 
in  the  groin,  following  a  blow  or  hyperextension  of  the  hip  or  violent 
niiisoiilar  effort,  which  appears  to  mark  the  beginning  of  the  affection. 
After  a  variable  time  in  such  ciises,  but  more  commonly  without  such  a 
history,  a  small  tumor  makes  its  apiwarance  and  increases  rather  rapidly 
in  size. 

The  j)oiiit  at  which  the  aneurysm  first  develops  is  important  fmma 
diagnostic  standpoint,  for  after  it  has  reachetl  some  size  the  place  of  origin 
becomes  difficult  of  recognition. 

The  tumor  usually  ])ossesses  the  common  aneurj'smal  characteristics- 
expansile  piilsiition  and  bruit.  It  ceases  to  pulsate  if  compression  of  the 
afferent  artery  can  !)(»  effected,  and  the  sphygmogniph  shows  the  aneur- 
ysmal tracing. 

(langrcne  has  occasionally  been  observed  as  a  consequence  of  inguinal 
an<nirvsin,  and  pn^ssurc  upon  the  femoral  vein  has  given  rise  to  opdema 
of  the  liiiil).  Infiammation,  suppuration,  or  necrosis  of  the  sac  may 
occur,  and  produce  d(»ath  by  hemorrhage  or  gangrene. 

Finally,  erosion  of  the  {x^lvis  or  arthritis  of  the  hip  may  give 
symptoms. 

'  Norris,  Am.  Jouru.  MnL  St'i,^  1S47,  xiii.  p.  20. 

*  Kirinisson,  Bull,  ct  Mnn.  df  la  Site,  de  Chir.,  ii.,  June,  1884,  p.  478. 
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ProfirnoaiB. — Spontaneous  cure  has  been  very  rarely  seen  in  inguinal 
aneurysms.  The  tendency  is  to  progress  rather  rapidly  to  rupture  and 
death. 

Treatment. — Compression  by  various  methods  for  the  cure  of  inguinal 
/ineurysm  has  yielded  a  large  percentage  of  failures.  Among  31  cases 
collected  by  Delbet/  there  are  5  cures  recorded.  In  5  cases  flexion 
resulted  in  no  cures ;  on  the  contrary,  2  of  the  patients  so  treated  died  of 
rupture  or  inflammation  of  the  sac. 

The  Esmarch  bandage,  supplemented  by  indirect  compression  applied 
to  the  external  iliac,  has  been  used  in  7  cases,  with  2  cures.  Of  the 
failures,  3  were  simple ;  1  rapidly  relapsed  after  apparent  cure ;  and  in 
1  case  rupture  of  the  sac  occurred. 

Indirect  compression  has  been  employed  in  16  cases,  three  times  suc- 
cessfully, but  with  no  dangerous  consequences  in  the  others. 

Although  ligation  of  the  common  femoral  has  been  condemned  as  an 
operation  fraught  with  great  risk  and  its  abandonment  advised  by  high 
authority,  the  conclusions  have  been  reached  upon  conditions  wliich  no 
longer  exist.  Thus,  Barwell  *  gives  58  per  cent,  as  the  proj>ortion  of  sec- 
ondary hemorrhages  and  51.6  per  cent,  as  the  mortality  of  deligation  of 
the  common  femoral.  These  cases,  comprising  as  they  do  cases  ope- 
rated upon  before  the  era  of  asepsis,  are  misleading.  There  is  no  good 
ground  for  belief  that,  with  careful  asepsis  and  the  use  of  absorl^ble 
ligatures,  ligations  of  several  vessels,  now  rarely  practised,  may  not 
become  successful  procedures.  Proximal  ligature  must  then  be  applied 
to  the  external  iliac. 

Delbet^s*  statistics  comprise  the  results  of  67  cases  in  which  ligation 
of  the  external  iliac  was  performed.  Of  these  67  cases  so  treated,  42 
M'ere  cured,  and  in  25  cases  failure  was  noted.  Among  the  25  failures 
there  were  13  deaths,  and  of  these  11  were  ascribed  to  the  operation  or 
its  consequences  and  2  to  accidental  and  disconnected  diseases.  The 
mortality,  then,  is  16.9  per  cent.  Of  the  remaining  12  failures,  5  were 
simple,  no  change  ensuing  in  the  aneurj'sm  ;  in  5  suppuration  of  the  sac 
occurred,  and  resulted  in  cure ;  in  1  gangrene  necessitated  amputation ; 
in  1  secondary  hemorrhage  required  tlie  application  of  a  second  ligature 
and  endeil  in  cure. 

Kirmisson's  *  group  of  40  cases  reported  between  1874  and  1883  gives 
a  mortality  of  12.5  per  cent. 

Where  the  point  of  origin  of  the  aneury^^m  is  uncertain,  or  its  size 
and  position  are  such  as  to  render  ligation  of  the  external  iliac  by  the 
extrai)eritoneal  method  undesirable,  or  where  doubt  exists  conceniing  the 
exact  place  of  application  of  the  ligature,  the  transperitoneal  method  may 
be  employed. 

This  methixl  has  several  advantages  over  the  extraperitoneal  opera- 
tion. It  avoids  the  extensive  stripping  up  of  the  subperitoneal  tissues,  and 
consequently  implies  a  smaller  wound  and  one  whicii  more  directly  ex- 
poses the  site  of  ligature.  It  allows  of  choice  in  the  point  to  be  ligated, 
and  that  it  may  be  successfully  accomplisheil  in  the  ease  of  the  common 

>  Delbet,"Traitementde8  An^vrysmes  externes,"  Revue  (fe  Chir.,  1888-89. 

*  Barwell,  Intemat.  Enrycl.j  Asbhurst,  vol.  iii.,  art.  "Aneurisms." 
'  Delbet,  loc  eU, 

*  KirmiflflOD,  Traiti  de  Chir.j  Duplaj  et  Reclus,  viii.  p.  993. 
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iliac  or  either  of  it«  branches  the  cases  of  Banks/  of  Stimson,'  and  of 
Dennis^  will  attest. 

Extirpation  of  the  sac  has  been  undertaken  twice.  The  first  case  was 
that  of  Rose,*  who  operated  uj>on  an  aneurj'sni  recurrinc:  two  years  after 
ligature  of  the  external  iliac.  The  vein  was  opened,  but  a  succesisful 
result  was  secured.  The  other  case  is  that  of  Bazy,*  who  extirpated  a 
large  aneurysm  with  success  after  tying  numerous  large  afferent  arteries. 

Delbet*  gives  D  operations  after  th'^  method  of  Antyllus.  ()f  the 
9,  3  died.  C)f  the  3  deaths,  1  occurred  where  the  ancurj'sm  had  burs* 
into  the  hip-joint  and  simultaneous  resection  of  the  joint  was  done. 
Grangrene  su])ervened  and  the  limb  was  amputated  at  the  hip.  In 
another  instance  the  sac,  having  inflamed  as  a  consecpience  of  ligation  of 
the  external  iliac,  was  incised  and  the  patient  Ruccuml>e<l  to  pyaemia.  In 
the  third  case  hemorrhage  require<l  the  ligiition  of  the  external  iliac, 
with  fatal  result.  Delbet  verj'  properly  excludes  the  first  2  cases,  leav- 
ing 7  in  which  the  operation  was  primary,  with  1  death — a  mortality  of 
1 4.3  per  cent. 

The  small  percentage  of  cures  following  compression  as  the  treatment 
of  inguinal  aneurysm,  together  with  the  i)ossibility  of  dangennis  acci- 
dents conseciuent  on  its  use,  would  seem  to  place  this  method  among  those 
to  be  only  (?xce|)tionally  employed.  Ligation  of  the  external  iliac  has 
yielded  ()2.G  |)er  cent,  of  successes  and  a  mortality  of  16.8  per  cent 
(Delbet),  12.5  )kt  cent.  (Kirmisson).  The  method  of  Antj'llus,  in  the 
small  number  of  cases  reported,  is  successful  in  71.4  per  cent.,  while  its 
mortality  is  14.3  per  cent. 

Ligtition  of  the  external  iliac  continues  to  be  the  operation  of  choice, 
while  incision  or  excision  of  the  sac  may  pro}>erly  be  confined  to  relaiH*? 
or  failures  after  ligation  of  the  external  iliac  or  compression. 

Abdominal  Aneurysm. 

The;  abdominal  aorta  pierces  the  diaphragm  opposite  the  last  dorsal 
vertebra  and  enters  tlu*  abdomen.  It  descends  upon  the  anterior  surfae* 
of  the  lumbar  s])ine  and  bifurcates  upim  the  body  of  the  fimrth  liimlwr 
viTtebra  a  little  to  the  h^ft  of  the  middle  line.  The  al>dominal  aorta 
gives  otl*  many  and  large  branches,  but  those  more  commonly  affected  by 
aneurysm  are  the  c(elia(»  axis,  rising  fnmi  the  anterior  surfact*  of  the 
aorta  at  the  margin  of  the  diaphragm,  and  the  superior  and  inferior 
inesenteries,  arising  from  below  the  level. 

The  eoniinon  iliac  arteries  are  fornuHl  at  the  division  of  the  aorta  into 
its  terminal  branches  upon  the  body  of  the  fourth  luinl>ar  vertebra,  ami 
i)ass  obli«jnely  downward  and  outward  fnmi  this  |)oint  to  the  level  of  the 
liunbo-sacral  articulation,  when*  they  divide,  forming  the  external  and 
internal  iliac  arteries.  The  common  iliacs  lie  immediately  behind  the 
peritonenin,  the  ureters  and  sympathetic  nerves  only  se])aniting  them 
from  this  nieinbrnne. 

Tlu'  (•orr<s|)onding  vein  lies  to  the  right  of  each  arter)',  but  Iwth  the 


'  UMnk-,  />V/7.  .1/.//.  Jnnrn.,  IS^i,   ii.  11(;8. 
-'Stims..n.  X.  Y.  Mnl.  Jn„rn.,  Aujrnsi  10,  1SS9. 
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right  and  left  common  iliac  veins  pass  behind  the  right  common  iliac 
artery  before  uniting  to  form  the  inferior  vena  cava,  to  the  outer  side  of 
this  vessel. 

The  external  iliac  arteries  skirt  the  brim  of  the  pelvis  along  the  inner 
sides  of  the  psoas  muscles  from  the  level  of  the  Jumbo-sacral  articulation 
to  Poupart's  ligament,  where  they  enter  the  thighs.  The  accompanying 
vein  lies  to  the  inner  side  of  the  artery. 

The  internal  iliac  arteiy  arises  on  each  side  at  the  bifurcation  of  the 
common  iliac,  and  descends  to  the  upper  part  of  the  great  sacro-sciatic 
foramen^  where  it  divides  into  its  anterior  and  posterior  branches.  The 
ureter  passes  in  front  of,  and  the  internal  iliac  vein  behind,  the  artery. 
The  branches  of  the  anterior  division  mainly  supply  the  pelvic  viscera, 
while  those  of  the  posterior  division  are  distributed  to  extrapelvic 
structures. 

Leeions. — ^Aneurysms  occurring  within  the  abdominal  cavity  arise  in 
most  cases  from  the  aorta  or  the  iliac  arteries,  and  more  rarely  from  the 
branches  of  these  vessels. 

Of  157  cases  of  aneurysm  of  the  abdominal  aorta  collected  by  Sib- 
son,  131  were  seated  close  to  the  coeliac  axis  and  26  arose  below  this 
point. 

Aneurysm  of  the  abdominal  aorta  is  usually  sacculated,  and  springs 
from  the  anterior  or  posterior  surface  of  the  aorta  with  about  the  same 
frequency.  Those  aneurysms  given  off  from  the  posterior  wall  of  the 
aorta  may  erode  the  bodies  of  the  vertebrae  or  compress  the  lumbar 
nerves,  or  even  the  ureter,  giving  rise  to  renal  colic.  Those  aneurysms 
arising  from  the  anterior  surface  of  the  aorta  by  compressing  the  neigh- 
boring viscera  or  their  ducts  or  interfering  with  their  innervation  cause 
symptoms  referable  to  disturbance  of  the  function  of  the  affected  organs. 

The  common  iliac  artery  is  but  rarely  the  site  of  aneurysm,  most  of 
the  aneurysms  of  the  iliac  fossa  occurring  in  connection  with  the  exter- 
nal iliac,  while  aneurysms  of  the  internal  iliac  are  but  seldom  seen. 

Aneurysms  of  the  iliac  fossa  are  occasionally  of  considerable  size  and 
develop  with  some  rapidity,  and  that  irrespective  of  their  point  of  ori- 
gin, but  dependent  apparently  upon  the  slight  resistance  offered  by  the 
peritoneimi. 

Gangrene  of  either  extremity  may  possibly  result  from  clots  separat- 
ing from  an  aortic  aneurysm  and  c^iusing  embolism  of  the  arteries  of  the 
limb,  and  has  been  observetl  also  as  a  consecjuenee  of  iliac  aneimsm. 

Abdominal  aneurj^sm  may  burst  into  the  peritoneum  or  behind  this 
membrane,  forming  a  diffuse  aneurysm  which  later  ruptures  into  the 
peritoneal  cavity,  or  the  sac  may  rupture  into  the  mesentery,  or  in  the 
case  of  aortic  aneurjsms  situated  high  up  rupture  into  the  pleural  cavity 
has  occurred. 

Etdologry* — Abdominal  aneurysm  occurs  oftenest  after  the  age  of 
thirty  vears,  and  oftener  in  males  than  in  females.  Endarteritis,  pro- 
duced by  any  of  its  usual  causes,  is  probably  always  the  antecedent  of 
aneurj'sm  here  as  in  other  situations. 

Symptoms. — The  disturbance  of  the  function  of  the  abdominal 
organs  consequent  upon  the  develoimicnt  of  an  aneurysm  within  the 
cavity  will  depend  upon  the  position  of  the  aneurysm.  Those  aneur- 
ysms arising  from  the  upper  part  of  the  aorta  may  possibly  give  rise  to 
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tlie  symptoms  of  dysi)epsia  or  to  jaundice;  they  are  almost  always 
accompanied  by  pain,  which  is  explained  by  irritation  of  the  bninelK's 
of  the  solar  plexus  if  the  aneurysm  spring  ^rom  the  anterior  surface  of 
the  aorta,  or  by  erosion  of  the  spinal  bodies  if  the  aneurysm  spring  from 
the  posterior  surface. 

Situated  lower  down  u^wn  the  aorta  or  one  of  the  iliac  arteries,  the 
aneurysm  gives  rise  to  groups  of  symptoms  dei>endent  u|K)n  the  orgaa-* 
encroached  upon,  but  it  is  only  when  the  iliac  fossa  comes  to  be  occu- 
pied by  the  aneurysm  that  cedema  of  the  corresponding  extremity  or 
symptoms  of  palsy  are  devcloix»d. 

The  tumor  formed  by  the  aneurysm  is  usually  readily  recognized, 
and  i)()ssesses  no  uncommon  features  other  than  those  due  to  its  iiositioD 
within  the  abdomen.  Several  conditions,  however,  must  be  Kept  in 
mind  in  determining  the  natuVe  of  an  abdominal  tumor  suspected  of 
being  an  aneurysm.  In  many  i)ersons  whose  abdominal  walls  are  thin 
the  aorta  may  readily  be  seen  pulsating,  and  not  infrequently  in  such 
cases,  on  compressing  i\w  vessel  with  the  stethoscope,  a  distinct  bruit  is 
audible,  but  this  is  never  the  harsh  ancurj'smal  rasp,  nor  is  a  tumor 
present. 

Solid  or  cystic  tumors  of  moderate  size  overlying  the  aorta,  and 
indeed  fe(*al  masses,  sometimes  convey  the  pulsations  of  the  aorta  and 
simulate  aiumrysms ;  but  a  purge  entirely  removes  the  im|>acted  face*, 
and  examination  of  the  abdomen,  with  the  patient  upon  his  hands  and 
knees,  will  serve  in  most  cases  to  decide  between  aneurysmal  and  other 
tumors. 

Much  has  been  siiid  in  reference  to  the  distinction  l)etween  puLsatiiu: 
sarcomata  of  the  pelvic  bones  and  aneurysuLs,  and  while,  in  many  causes 
tlie  differentiation  is  attended  with  difficulty,  in  most  instances  the  pres- 
ence or  absence  of  the  aneurysmal  pulse  in  the  corresix)nding  dorsafo 
pedis  will  decide  the  diagnosis. 

The  |)oint  of  origin  of  the  aneurysm  is  not  always  easy  to  rec<^ize; 
but  in  addition  to  the  facts  furnishwl  by  the  histori'  of  the  patient  it 
may  1h»  said  that  aneurysms  above  the  level  of  the  umbilicus  arise  from 
the  af»rta  or  one  of  its  bnmches,  while  those  below  this  level  may,  rarely, 
be  connected  with  the  aorta,  but  probably  spring  from  one  of  the  iliac 
arteries. 

Progrnosis. — Occasionally  si>ontaneous  cure  has  l)een  found,  at  au- 
topsies nia<le  u])on  |)ersons  who  had  die<l  of  other  diseases,  to  have  oc- 
curred in  aneurvsnis  whose  exist(»nce  was  not  sus|)ected  during  life. 
Recovery  has  followed  treatment,  but  the  tendency  of  the  disease  i?  to 
proirress  to  a  fatal  issue  by  rupture  of  the  sac  in  one  or  other  of  the 
directions  above  indicated. 

Treatment. — The  method  of  Valsalva  has  yielded  a  few  snccessfiil 
results,  and,  unless  special  conditions  exist  which  do  not  admit  of  dclav, 
may  be  used  as  the  first  step  in  the  trwitmcnt,  especially  of  aneun'sni* 
above  the  umbilicus.  In  those  situated  high  in  the  alKlomen  thi^ 
met  hod  until  recently  constituted  almost  the  only  eligible  plan  of 
treatment. 

Th(»  rest  should  be  absolute,  and  the  heart-action  reduced  to  a  min- 
imum by  r(\<triction  of  diet,  administration  of  iodide  of  |x>tiissium  ^r 
other  sedative  drug,  and  by  venesection  if  the  patient  be  at  all  plethoric- 
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This  plan  is  tedious,  sometimes  occupying  weeks  or  months,  and  often 
fiiils  to  cure  the  aneurysm  or  even  stay  its  gro^\'th,  although  symptoms 
are  frequently  ameliorated. 

Distal  pre^ure  has  not  yet  been  successful. 

Proximal  compression  was  first  successfully  practised  by  Murray/ 
though  originally  suggested  by  Holmes,^  and  has  now  been  employed 
in  a  considerable  number  of  cases,'  some  of  them  being  cured ;  but  in  a 
few  cases  disastrous  results  have  occurred,  due  to  injur)'  of  the  intestine. 

Pressure  is  made  by  some  form  of  abdominal  tourniquet,  and  of 
these  the  instruments  of  Lister  and  of  Pancoast  are  the  best. 

The  bowels  are  emptied  by  cathartics,  and  the  compressor  applied 
over  the  artery,  with  the  abdominal  wall  relaxed  by  flexion  of  the 
thighs,  and  screwed  down  till  pulsation  ceases  in  the  aneurj^sm,  or  at 
least  in  the  femorals. 

The  pain  incident  to  compression  for  any  length  of  time  makes  anaes- 
thesia by  some  means  necessary,  but  to  avoid  vomiting  the  ausesthesia 
should  not  be  profound.  The  lower  extremities,  entirely  without  circu- 
lation, require  warm  covering.  The  suggestion  that  the  intestines  be 
gently  kneaded  from  beneath  the  pad  as  the  latter  is  screwe<l  down  seems 
plausible,  but  is  really  impracticable. 

In  Murray's  case  pressure  was  maintained  for  ten  and  a  half  hours 
without  interruption,  but  in  other  cases  solidification  has  been  produced 
in  a  much  shorter  time.  The  patient's  condition  during  this  time  must 
be  carefully  observed,  and  any  failure  of  heart-action  or  respiration 
counteracted  or  the  treatment  suspended. 

If  success  is  to  be  achieved,  diminution  of  the  tumor  and  increased 
density  of  its  walls  will  be  recognized  ;  but  even  if  such  do  not  occur  at 
the  end  of  a  reasonable  period  or  the  patient's  general  condition  inter- 
rupts the  treatment,  a  second  attempt  may  prove  rapidly  curative,*  or 
slow  clot-formation  may  go  on  within  the  sac  as  the  consequence  of 
changes  eflTected  by  the  tem}K)rary  interniption  of  the  current  through 
the  sac. 

While  the  successful  cases  of  abdominal  aneurj^sm  treiited  by  this 
method  have  been  but  few,  this  number  includes  instances  not  only  of 
aortic  but  also  of  iliac  aneurysm. 

Macewen*has  applied  his  needling  method  to  at  least  one  ease  of 
aneurysm  situated  nigh  in  the  abdomen  and  unsuitable  for  pmximal 
compression.  The  symptoms  were  markedly  relieved.  This  method, 
however,  is  applicable  only  in  those  cases  in  which  the  aneurj'sm  lies  in 
immediate  contact  with  the  abdominal  wall — a  fact  demonstrated  by 
Macewen  in  the  case  rejwrteil,  through  inflation  of  the  stomach. 

Ligature  of  the  aorta  has  been  done  11  times,  and  each  operation  has 
resulted  fatally.  In  9  cases  the  ligature  was  ap])lie(l  for  aneurysm,  and 
in  2  cases  for  wound  of  the  aorta  and  of  the  feinonil  respectively.  In  1 
case,  that  of  Monteiro,*  the  i)ati(»nt  survived  the  operation,  done  for  a 
difiiised   inguinal  aneurysm,  and   finally  died,  exhausted   by  repeated 

'  Murray,  Med.'Ckir.  7Van«.,  xlvii.  i).  187.  '-^  Holmes,  «SW.  Suryny^  1st  etl. 

■  Of  9  cases  bo  treated,  4  were  cureil,  1  recovered  uncured,  and  4  died,  all  of  peritonitis. 
*  Sutherland,  Brit.  Med,  Journ.,  (Xt.  5,  1867. 
»  Macewen,  ibid^  1890,  ii.  pp.  1107-1164. 
«  Monteiro,  Lancet,  1842,  i.  p.  334. 
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hemorrhages  from  the  neighborhood  of  the  ligature.  The  operation  was 
extrai)eritoiieal.  The  recently  reported  case  of  Milton/  m  which  the 
aorta  was  ligatured  by  the  transperitoneal  methotl,  resulted  in  death  at 
the  end  of  twenty-four  hours. 

Notwithstanding  the  gl(K>my  outlook  afforded  by  examination  of  the 
eleven  cjises  so  far  reported,  there  seems  to  be  some  ground  for  belief 
tliat  ligation  of  the  aorta,  performe<l  upon  a  patient  not  yet  exhausted  bv 
aneurysmal  disease,  or  as  a  last  resort  after  rupture  of  the  ancun'sni  ha* 
oecnrml,  might  bo  successful.  That  a  collateral  circulation  sullieieiit  t') 
carry  on  nutrition  of  the  lower  extremities  can  develop  the  case  of 
Monteiro  will  attest.  But  without  further  facts  the  question  of  the  justi- 
fiability of  ligating  the  aorta  must  remain  siih  jiuUcc. 

For  iliac^  aneurysm  ligation  of  either  the  common  iliac  or  of  its 
branches  may  be  undertaken  with  considerable  confidence  of  succe#; 
and  of  the  two  methods,  extra-  or  transperitoneal,  the  latter  is  to  be  pre- 
ferred in  all  but  exceptional  c^ses. 

The  dangers  of  opening  the  peritoneum  may  now  fairly  be  said  to  be 
no  gr(»ater  than  thost^^  attendant  upon  the  infliction  of  the  extca«ive 
wound  necessary  to  reach  the  common  iliac  or  the  upper  part  of  the  ex- 
ternal iliac  by  the  extnii>eritoneal  operation ;  indeed,  several  cases  of 
peritonitis  have  developed  after  ligation  by  the  latter  method  where  the 
perittmeum  was  sjiid  not  to  have  been  wounded. 

Stimson,'-  Baiiks;^  and  Dennis*  have  each  re|>orted  instances  in  which 
the  main  iliac  and  each  of  its  branches  have  been  tieil  by  the  transperito- 
neal method  with  ease  and  success. 

Aneurysm  of  the  Buttock. 

The  gluteal  artery,  the  continuation  of  the  ix)sterior  division  of  the 
internal  iliac,  emerges  from  the  pelvis  through  the  up|>cr  |)art  of  tlie 
great  sacro-sciatic  foramen,  and  almost  immediately  divides  into  sujier- 
ficial  and  deep  branches. 

The  former  passes  outward  in  the  interval  l)etween  the  gluteus  maxi- 
mum and  medins,  while  tlu^  latter  runs  between  the  metlius  and  minimum 

The  sciatic  artery,  derived  from  the  anterior  division  of  the  internal 
iliac,  eseajK's  from  the  ])elvis  through  the  lower  jxirt  of  the  great  sacn"- 
sr'iatie  foninien,  along  with  the  si^iatic  nerves,  and,  mssing  do\^Tiwanl 
for  a  short  di>tanee  between  the  great  tnK'hanter  and  the  tulx^r  ischii, 
beneatli  the  glutens  maximus,  is  distributed  to  the  structures  of  the 
regi«>n. 

Lesions. — Aneurysm  of  the  buttock  may  arise  fnmi  either  theghit<d 
or  seiatie  artery. 

The  sac  onlinarily  does  not  reach  very  considerable  proiK)rtions  liefi>rv 
rupture  oeeurs — an  accident  to  which  the  jwsitiim  of  the  aneun'sm  ren- 
der>  it  peculiarly  liable.  Many,  if  not  most,  of  the  nvordeil  cases  of 
aneurysm  of  the  butt«)ck  are  instances  of  traumatic  and  not  of  sjx>ntaiK*- 
ous  aneurysm. 

In  rare  cases  the  sac  has  reachtMl  the  size  of  a  child's  he:id  or  largvr 

'  Miltcn.  Lnnr-.f,  Ix'.U.  i.  p.  So.  2  Stimson,  X.  Y.  Mol.  Joum.,  Aug.  10.  l!^^i*. 

=  Hanks,  Uri(.  M,'l.  J., urn.,  1XH2.  ii.  p.  1163. 
*  Ik'imis.  Mill  Xtir,^,  1>S(J,  Ixix.  p.  oC-"). 
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before  diffusion  occurred,  and  in  some  cases  the  aneurysmal  dilatation  of 
the  artery  has  involved  its  intrapelvic  portion  to  a  variable  extent.  The 
tumor,  by  compressing  the  branches  of  the  sacral  plexus,  gives  rise  to 
severe  pain  in  the  distribution  of  the  nerves  or  even  palsy.  The  function 
of  the  nip  may  be  impaired  or  the  pelvic  bones  eroded. 

Rupture  may  occur  through  the  skin  or  into  the  neighboring  struc- 
tures, and  when  the  latter  happens  the  blood  may  be  very  widely  diffused. 

Etiolofiry* — Of  40  cases  of  aneurj^sm  of  the  buttock  collected  by  Bar- 
well,*  12  were  spontaneous  and  28  traumatic,  and  of  the  latter  group  16 
were  due  to  wounds,  10  to  contusions,  and  2  complicated  sacro-iliac 
disease. 

In  the  cases  occurring  independently  of  traumatism  endarteritis  prob- 
ably plays  its  usual  r6le. 

Symptoms. — Pain,  besides  the  tumor,  is  the  most  important  of  the 
symptoms  growing  out  of  the  development  of  aneurysm  of  the  gluteal 
region.  The  pain  is  by  no  means  confined  to  the  buttock,  but  depends 
upon  the  distribution  of  the  branches  of  the  sacral  plexus  that  are  com- 
pressed. Thus,  pain  may  be  referred  to  the  dorsum  of  the  ilium,  to  the 
perineum,  to  the  oack  of  the  thigh,  leg,  or  foot.  In  character  the  pain 
IS  often  rheumatic,  and  has  been  mistaken  at  times  for  that  accom- 
panying sciatica. 

The  aneurj'smal  tumor  in  many  cases  offers  no  difficulty  in  its  recog- 
nition :  fluctuation,  pulsation,  thrill,  and  bruit  are  present  and  well 
marked ;  but  in  other  instances  aneurj^sm  may  readily  be  confounded 
with  abscess  or  sarcoma. 

An  abscess  of  the  buttock,  if  cold,  is  usually  associated  with  demon- 
strable caries  of  the  bones  of  the  spine  or  |)elvis,  and  occurs  in  most 
cases  at  an  earlier  period  of  life  than  does  aneurj'sm,  while  if  acute  and 
due  to  an  infectecl  wound  or  inflammation  of  the  bursa  overlying  the 
tnberositv,  the  existence  of  constitutional  symptoms  should  lead  to  sus- 
picion of  the  nature  of  the  disease,  and  the  introduction  of  an  exploring 
needle  should  clear  up  the  diagnosis. 

The  distinction  between  aneurysms  and  malignant  tumors  of  bone 
has  ali'eady  been  referred  to  (sc*c  j>.  383) ;  but  rectal  exploration  is  of 
great  value,  not  only  in  determining  the  diagnostic  features  of  tumors  of 
the  buttock,  but  also  in  deciding  the  treatment  to  he  eni|)loyed  in  aneur- 
ysms of  this  region. 

Progrnosis. — Spontaneous  cure,  especially  of  the  tmumatic  aneur^'sms 
of  the  butt(x*k,  has  occumnl ;  but  the  tendency  of  the  disejise  is  to  pro- 
gress to  rupture  and  death,  and  the  exposed  |)ositi(»n  of  the  anenrj'sm 
may  at  any  time  lead  to  rupture  under  the  most  disjulvantageous  circum- 
stances. 

Treatment. — Treatment  of  the  variety  of  aneurysm  under  consider- 
ation by  Valsalva's  methcxl,  as  might  be  i)remised,  has  little  to  recom- 
mend it. 

Comj)ression  methods,  from  the  inaccessibility  of  the  afferent  vessels 
and  the  numen>us  efferent  vessels,  are  hanlly  praetieable. 

In  cmc  case,*  at  least,  Macewen's  needling  oi>eration  was  cmploye<l 
with  success. 

*  Barwell,  Encyl.  of  Snrg.y  iii.  p.  476. 

'  Carmichael,  Brit.  Mai.  Journ.,  Ii>y3,  i.  p.  117. 
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Distinctively  operative  measures  vary  in  their  nature  as  the  aneurvsm 
is  of  sj)ontaneous  or  traumatic  origin. 

In  tlie  case  of  sjxmtaneous  aneurysms,  too,  according  as  the  dilatation 
occurs  only  without  the  polvis  or  also  involves  the  intrapelvic  jwrtions 
of  the  vessel,  treatment  must  differ. 

For  spontaneous  aneuiysms  of  moderate  size  and  wholly  ooniined  to 
the  buttock,  or,  if  diftiision  has  occurred,  either  proxunal  ligation  cW 
to  the  sac  or  incision  or  excision  of  the  sac,  may  be  done  and  succow 
lookcnl  for. 

For  aneurysms  of  considerable  size,  and  especially  if  extending  within 
the  pelvis,  proximal  ligiition  of  the  internal  or  common  iliac  uuLst  Ih? 
resorted  to,  and,  owing  to  tlie  uncertainty  as  to  the  extent  to  which  the 
intnipelvic  vessels  may  be  in  vol  veil,  they  may  be  judiciously  exaniint<l 
througli  the  posterior  ])eritoneum,  and  then  the  pro|>er  vessels  tieii' 
through  a  small  incision  in  this  structure,  rather  tlian  submit  the 
patient  to  the  risks  of  a  manual  examination  of  the  rectum,  supple- 
mented by  the  danger  inseparably  connected  with  ligation  of  any  of  tlie 
iliacs,  except  the  external,  through  the  enormous  wound  made  by  the 
extr.iperitoneal   method. 

For  traumatic  aneurysms,  in  view  of  the  limited  extent  to  which  the 
arterial  wall  is  damagcKl,  the  old  oi)eration  would  seem  to  be  the  metlnJ 
of  election  ;  at  any  rate,  the  necessity  of  i)erfonning  ligation  of  either 
of  the  iliacs  for  this  conditi<m  will  be  found  verj'  infrecjuent. 

Hemorrhage  during  incisi(m  or  excisicm  of  the  sac  mav  be  con- 
trolled by  compression  of  the  aorta  or  common  iliac  thn>ugh  the  abdom- 
inal wall,  or  by  means  of  the  hand  or  Davy's  rod  intnKluce<l  into  tlie 
rectum,  or  by  a  finger  ]uisse<l  through  a  small  incision  in  the  sac  ami 
pressed  against  the  orifice  of  communication  with  the  afferent  arten*. 

Brachial  Aneurysm. 

The  brachial  artery  is  continuous  with  the  axillary  at  the  lower 
border  (jf  tli(*  tendon  of  the  teres  major,  whence  it  j)asses  down  the  inner 
and  anterior  as|)ect  of  the  arm  to  divide  innnediately  Mow  the  bendnf 
the  elbow  into  the  radial  and  ulnar  arteries.  The  bnichial  is  suiwrticial 
throuirhoiit  its  eoii rse. 

Tlie  nie(li:in  nerv(*  crosses  in  front  of  the  arterj' fnmi  without  inwanl 
The  ulniir  and  iiiteniMl  cutaneous  nerves  lie  to  its  inner  side.  It  isat^ 
compaiiied  geiiernlly  by  two  companion  veins. 

Lesions. — Except  at  the  Ix^nd  of  the  elbow,  aneurysms  of  the  brachial 
are  of  great  rarity,  an<l  here  the  aneurysm  is  usually  traumatic. 

Crisp  iiieliules  aiiK^ng  his  551  c^ses  but  a  single  instanci*  of  s|mn- 
taneous  aiieiirvsin  of  the  brachial. 

Etiology. — At  the  bend  of  the  elbow  aneurj'sm  has  usually  l)een  tlie 
result  of  injury,  and  ])articnlarly  of  a  wound  of  the  arterj*  dnrinj: 
phlebotomy. 

Symptoms. — Owing  to  the  |)roximity  of  the  me<lian  nerve,  |iain  n^ 
ferred  to  the  distribution  of  this  nerve  is  C(mimonly  pre.s?nt,  but  in  co«- 
se(juence  of  the  ricli  venous  supply  anlema  sehhmi  develojis.  Tlio 
aneurysm  itself  po.-.>es-e>  no  unusual  features.     If  it  rc^-ach  some  .*ia". 

'  lHiini.s,  Mr<l.  Xm'.-,  1S8G,  Ixix.  p.  565, 
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the  movements  of  the  neighboring  joint  will  be  found  to  be 
restricted. 

Treatment. — Compression,  either  direct  by  the  Esmarch  bandage  or 
indirect  by  digital  pressure  upon  the  brachial,  has  been  successful.  Its 
disadvantages  seem  to  lie  in  the  great  pain  attendant  on  its  practice  and 
the  danger  of  producing  paralysis. 

Proximal  ligation  has  l)een  almost  uniformly  curative.  Barwell  ^  has 
collected  16  cases,  all  successful,  with  1  instance  of  easily-controlled  sec- 
ondary hemorrhage.  Delbet  *  reports  5  instances  of  incision  of  the  sac, 
with  4  cures,  the  fifth  case  being  lost  sight  of.  He  also  reports  1  case 
cured  by  excision  of  the  sac.  To  this  we  may  add  the  successful  case 
of  Cellier.*  This  procedure  should  be  carried  out  when  pain  or  paraly- 
sis is  a  prominent  feature. 

Axillary  Aneurysms. 

The  axillary  artery  is  continuous  with  the  subclavian  at  the  lower 
border  of  the  first  rib,  where  it  is  deeply  situated,  and  becomes  the  bra- 
chial at  the  lower  border  of  the  tendon  of  the  teres  major,  where  it  is 
covered  only  by  the  skin  and  fascite.  In  the  first  part  of  its  course  the 
artery  lies  below  the  brachial  plexus,  but  in  the  second  and  third  por- 
tions the  vessel  is  embraced  to  a  greater  or  less  extent  by  the  cords  and 
branches  of  the  plexus.  The  vein  lies  to  the  inner  side  of  the  artery 
throughout  its  course.  Each  portion  of  the  vessel  gives  off  several 
branches. 

Among  551  cases  of  aneurysm,  Crisp  found  18  connected  with  the 
axillar}*^  artery. 

Lesions. — The  aneur}'sm  may  arise  from  any  part  of  the  axillary 
artery,  but  more  commonly  originates  in  tlie  first  or  third  part  than  in 
the  second. 

In  size  and  shape  the  tumor  varies  considerably,  being  moulded 
somewhat  by  surrounding  parts.  It  may  be  confined  to  the  axilla  or  it 
may  extend  above  the  clavicle.  The  shoulder  may  be  elevated  and  the 
arm  abducted  by  the  tumor.  The  ril)s  or  clavicle  may  be  croiled  and 
the  thorax  invaded. 

The  brachial  plexus  is  com])ressed,  with  consiH[uent  j)ain  or  paralysis 
in  the  corresi^nding  extremity.  Pressure  uj)()n  the  vein  gives  rise  to 
oe<lema. 

If  rupture  of  the  sac  occurs,  its  contents  may  cscupe  into  the  cellular 
tissue  of  the  axilla,  and  finally  externally  by  ulccrati(m  of  the  skin,  or 
into  the  thorax. 

Etdologry. — To  the  ordinary  causes  of  endarteritis,  gout,  syphilis, 
rheumatism,  and  alcoholic  |K)isoning  there  is  generally  added,  in  the 
production  of  axillarj'  aneurysm,  some  form  of  traumatism,  and  of  these 
attempts  to  reduce  luxations  at  the  shoulder- joint  are  among  the  most 
important. 

Symptoms. — Owing  to  the  intimate  relation  of  the  sac  to  the  bra- 
chial plexus  pain  referred  to  the  extremity  is  commonly  the  chief  com- 

'  Barwell,  Intemat.  Eneyclo.  of  Surqeri/,  Ashhuivt,  vol.  iii.  art,  "  Aneurvsmp." 
'  Delbet,  "Traitement  des  Anevrvsines  cxtornes,"  Rtriw  tfe  Chir.y  18vS8-89. 
'  tellier,  Bull,  mAf.  de  ParU,  1889,  iii.  p.  757. 
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plaint  made  by  the  patient.      In  addition^  oedema  is  often  a  conspicuous 
effect  of  the  tumor's  presence. 

As  the  aneurysm  increases  in  size  it  may  elevate  the  shoulder,  and 
even  present  in  the  subclavian  triangle,  or  the  anterior  wall  or  base  of 
the  axilla  may  be  encroached  upon.  The  characteristic  symptoms  of 
aneurysm  will  usually  be  present. 

Axillary  aneurysms  have  most  frequently  been  confounded  with  sup- 
purating adenitides  of  the  axilla,  and  more  rarely  with  pulsating  tumors 
of  the  neighboring  structures. 

Progrnosis. — Spontaneous  cure  has  been  rarely  seen.  The  tendency 
of  the  disease  is  to  progress  steadily  to  a  fatal  issue  by  rupture  either 
into  the  axillary  space  or  the  thorax,  or  externally.  Exceptionally  the 
disease  may  become  stationary. 

Treatment. — Where  other  means  are  inapplicable  recourse  mav  be 
had  to  medical  treatment  by  decubitus,  restricted  diet,  and  iodide  of 
potassium,  with  or  without  bleeding. 

In  a  few  selected  cases  of  aneurysm  of  the  third  part  of  the  artery, 
^vithout  elevation  of  the  shoulder,  indirect  compression  of  the  subcla- 
vian has  ])roved  successful,  but  the  process  is  difficult  of  application  and 
ver}'^  painful,  and  may  be  succeeded  by  paralysis  of  the  extremity. 

Proximal  ligation  by  the  method  of  Anel  is  the  method  of  choice. 
The  ligature  has  been  applied  to  the  axillary  artery  above  the  sac,  but 
most  often,  and  preferably,  to  the  third  portion  of  the  subclavian.  The 
operation  presents  some  difficulty  when  the  shoulder  is  elevated  by  the 
aneurysm,  and  ready  access  to  the  artery  prevented  by  the  presence  of 
the  clavicle  in  front  of  it.  Under  these  circumstances  division  of  this 
bone  by  the  saw  or  osteotome  and  its  displacement  downward  would 
facilitate  the  application  of  the  ligature  without  constituting  any  very 
serious  impediment  to  the  subsequent  progress  of  the  case. 

Le  Fort  ^  recites  71  instances  of  ligation  of  the  subclavian  for  axil- 
lary aneurysm.  Of  these  c^ses,  45  were  cured,  24  died  ;  in  2  the  result 
is  unknown.  Of  the  24  deaths,  7  were  due  to  secondary  hemorrhage, 
and  5  to  suppuration  or  rupture  of  the  sac. 

Barwell  ^  gives  90  cases,  with  32  deaths.  Of  the  deaths,  10  were 
due  to  secondary^  hemorrhage,  10  to  suppuration  of  the  sac,  and  the 
remaining  12  to  pyiemia,  ])ulmonarA'  complications,  exhaustion,  etc. 
Delbet^  has  collected  12  cases  of  incision  of  the  sac,  with  10  cures  and 
2  deaths. 

This  method  will  bo  eoiifiiRHl  to  cases  where  diffusion  of  the  aneurj-sm 
and  inflammation  of  the  sac  has  occurred  and  when  the  aneurj'sm  is  sit- 
uated in  the  third  portion  of  the  artery.  Excision  of  the  sac  may  be 
practised  when  the  aneurysm  is  low  down,  of  small  size,  but  yet  causes 
severe  pain  or  paralysis. 

Subclavian  Aneurysms. 

The  right  siihclnvian  artery  arises  opposite  the  sterno-clavicular  joint 
from  the  innominate.      It  arches  over  the  apex  of  the  lung,  and  crosses 

'  Le  Fort,  I)lrt.  Ennjrlopefl.,  art.  "Axillaires  (VaisseauxV" 

■'  Harwell,  Infenmt.  Knrurf.  uf  Surtj.,  Aslihurst,  vol.  iii.,  art.  "Aneuirsm." 

'  Delbet,  "Traitenient  des  An^vrysmes  externes,"  Revut  de  Chir.,  1888-89. 


SUBCLAVIAN  ANEURYSMS.  423 

the  first  rib  between  the  anterior  and  middle  scaleni  muscles  to  become 
the  axillary. 

In  the  first  part  of  its  course  the  artery  rests  upon  the  pleura.  In 
front  of  it  are  various  muscles,  the  internal  jugular  and  vertebral  veins, 
the  pneumogastric,  phrenic,  and  cardiac  nerves.  Posteriorly  lie  the 
recurrent  laryngeal  and  sympathetic  nerves,  the  former  turning  around 
the  artery  from  in  front  and  below.  The  second  portion  lies  between 
the  middle  and  anterior  scaleni,  the  latter  of  which  seimrates  the  artery 
from  the  subclavian  vein.  Above  it  is  the  brachial  plexus ;  below,  the 
pleura.  The  third  portion  lies  upon  the  first  rib  in  the  subclavian  tri- 
angle. Above  it  is  the  brachial  plexus ;  in  front,  besides  several  small 
vessels,  is  the  subclavian  vein. 

The  left  subclavian  arises  from  the  arch  of  the  aorta,  and  passes 
almost  vertically  upward  to  the  margin  of  the  first  rib,  over  which  it 
crosses  to  become  the  axillary,  just  as  does  the  right  subclavian.  The 
first  portion  of  the  left  subclavian,  then,  lies  within  the  thorax,  behind 
the  pleura  and  lung,  the  left  carotid,  the  left  internal  jugular  and  innom- 
inate veins,  the  pneumogastric  and  phrenic  nerves.  To  the  outer  side  is 
the  pleura.  To  the  inner  side  are  the  trachea,  a?sophagus,  and  thoracic 
duct.  Behind  the  vessel  lie  the  oesophagus  and  thoracic  duct,  the  verte- 
bral column,  etc. 

Lesions. — Subclavian  aneurysm  may  develop  from  any  portion  of 
the  artery,  but  most  frequently  springs  from  the  first,  next  from  the 
thinl,  while  the  second  mrt  is  rarely  affected  unless  the  entire  artery  be 
dilated  or  it  is  involvecl  in  aneurysms  originating  in  the  first  or  third 
portion. 

Aneurysm  of  the  first  part  of  the  right  subclavian  not  infrequently 
merges  into  innominate  aneur}^sm,  while  the  corresponding  portion  of  the 
left  side  is  seldom  affected.  Aneurj^sm  of  the  first  part  of  either  side  is 
usually  sacciform,  and  may  reach  consideral)le  size.  The  clavicle  may 
be  ercKled  or  even  dislocate<l  at  its  sternal  end.  If  the  internal  jugular 
vein  be  compressed,  cyanosis  or  oedenia  of  the  face  is  present,  and  the 
external  jugular  distended.  Compression  of  the  subclavian  veins  causes 
oedema  of  the  shoulder  and  arm. 

The  recurrent  laryngeal  nerve  may  be  involved  if  the  aneurj^sm  be 
one  of  the  right  side,  and  cough  and  change  of  voice,  or  even  aphonia, 
ensue.  The  pleura  and  lung  may  be  encroached  upon  and  ])neunionia 
supervene.  Rupture  of  the  sac  may  occur  through  the  skin  or  into  the 
pleural  cavity  or  the  lung. 

Aneurysms  of  the  third  i>ortion  develop  in  the  sulx^lavian  triangle, 
and  sometimes  involve  the  upper  part  of  the  axillary.  Pressure-effects 
are  due  to  encroachments  upon  the  bmchial  plexus,  giving  rise  to  pain 
and  paralysis  in  the  upj)er  extremity,  to  compression  of  the  neighboring 
vein,  and  to  oedema  in  the  same  limb. 

The  aneurj'sm  is  usually  of  moderate  size  and  sacciform. 

Etiologry. — The  subclavian  was  the  site  of  aneurysm  23  times  in 
Crisp's  group  of  551  cases.  It  is  more  frequent  in  men  than  in  women, 
the  proportion  stated  by  Eri(»hsen  being  15  to  1.  The  right  side  is 
affected  three  times  as  often  as  the  left.  Wounds  and  contusions  have 
been  mentioned  as  preceding  the  develoi)ment  of  aneurysm  of  the  sub- 
clavian. 
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In  the  spontaneously-arising  aneurysms  endarteritis  doubtless  play< 
the  usual  role.  The  existence  of  a  cervical  rib  lias  been  allege<l  to  have 
excited  the  formation  of  aneurysm  in  the  neighboring  subclavian. 

Symptoms. — The  most  prominent  symptoms  of  aneurysm  of  the  first 
part  of  the  subclavian  are  due  to  pressure  upon  the  neighboring  rtruc- 
tares,  a!ul  of  thes*»  dy.spnani,  due  to  compression  of  the  trachea  or  the 
recurrent  laryngeal,  is  the  most  distressing. 

With  aneurysm  of  any  part  of  the  arter}' oxlema  and  pain  are  usually 
present.  Pain  is  especially  marked  in  cases  of  aneurj'sni  of  the  third 
jiart,  where  the  bnu^hial  plexus  is  encroached  upon.  Aneurysm  of  the 
first  jH)rtion  forms  a  tumor  behind  the  clavicular  origin  of  the  stonn>- 
mastoid  and  inunediately  above  the  clavicle.  Its  long  axis  is  horizontal 
or  obli(iue,  and  the  characteristic  pulsation,  thrill,  and  murmur  are 
commonly  present. 

The  corresponding  radial  pulse  is  changetl  in  character;  and  the  tem- 
poral pulse  is  sometimes  diminishe<l  in  force,  as  a  conse<iuence  of  wm- 
j)ression  of  the  carotid  at  its  origin  by  the  sac,  but  its  cliaracter  is  n^t 
aneurysmal. 

Aneurysms  of  the  third  part  prt^sent  in  the  sulxjlavian  triangle,  where 
they  show,  upon  examination,  the  features  usually  found  in  superfieial 
aneurysms. 

The  diagrnosis  will  be  discussed  under  Aneurysms  of  the  Innominate. 

ProgrnoBis. — Spontaneous  cure  has  been  observed.  The  disesise  nro- 
gresses  slowly,  as  a  rule,  to  a  fatal  issue.  Death  is  usually  cause(l  hy 
ruptun*  of  the  sa(^  externally  or  into  the  pleural  cavity  or  lung. 

Treatment. — Me<lical  means  will  natundly  be  resorted  to  in  prefer- 
ence to  operation,  especially  in  aneurysms  of  the  first  jwrticm  of  the  >ul>- 
clavian.  Decubitus  and  restricted  diet,  together  with  the  administration 
of  potassium  ieKlidc,  have  yiehled  seven  successful  results,  aceonlinp  t<» 
Poinsot.^  The  operative  treatment  of  aneurysms  of  the  first  part  of  the 
sulx'lavian  has  so  far  been  far  from  successful. 

Distal  lipition,  wh<'n  one  considers  the  slight  restriction  of  the  circu- 
lation etfecte<l  thereby  because  of  the  numerous  branches  given  off  fnini 
the  iirst  and  second  portions  of  the  artery,  dix^s  not  hold  out  nuk-h 
promise.  The  alternatives  are  ligation  of  the  first  i)art  of  the  arten*. 
with  simultaneous  ligation  of  the  vertebral  and  ligsiture  of  the  innominate. 
Of  the  former  operation  J^arwell"  has  colle<!tcHl  lo  instances,  with  12 
deaths,  and  (»f  the  latter  2:\,  with  22  deaths.  Yet,  as  this  author  re- 
mark<,  tln'X'  operations  were  done  without  the  conspicuous  advantage  of 
absorbable  lipitures,  and  he  fnrther  says  that  he  would  not,  nmler 
modern  eoiulititms,  decline  to  tie  either  vessel  were  the  c:ise  a  snitjilJe 
one. 

Maeewen's"'  method,  needling,  w<mld,  however,  si'cm  to  Ix?  the  |»n>- 
cedure  (»f  choice.  In  tlie  very  unpronu'sing  case  rei)ortt»d  by  him  the 
re>n]t  was  eminently  sncce>sfnl.  The  patient,  a  woman  let.  forty-foiir, 
had  an  aneurysm  <>f  the  tirst  j)art  of  the  left  subclavian,  fomKi  on  intn*- 
<lnction  ^A'  the  necMlh-  to  be  about  four  inches  in  diameter.  She  sufft-nd 
severely  from  pnin  referred  to  the  corresj>onding  arm  and  shoulder,  fn.nii 

'  P<»in'int,  Dirf.  ilr  Mr.l.  >t  >h'  Chir.  ;>,v»^,  art.  *'Soiis-<*l:ivitTe  InnoiniiitV."  rol.  xxxiii- 
•'  Unrwell,  Intirnnt.  Emw^.  nf  S'iir<t.,  Asliliiirst.  vol.  iii., art.  •*Aiieurism." 
'■'  Mari'wt'ii,  lirit.  Mr,K  Ji.ni/n.,  IStMi,  ii.  pp.  1107-1UJ4. 
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great  oedema  of  the  limb,  and  from  [)aresis  of  its  muscles.  She  coughed 
and  had  dyspnoea.  The  needle  was  passed  through  the  sac  to,  but  not 
into,  the  opposite  wall,  and  allowed  to  remain  for  nine  hours,  the  position 
being  cliangecl  from  time  to  time  and  allowed  to  move  as  the  blood-cur- 
rent affected  it.  This  was  repeated  three  times  at  intervals  of  four, 
foiurteen,  and  seven  days.  Marked  increase  in  the  thickness  of  the  sac 
followed,  with  considerable  relief  of  the  symptoms,  and  treatment  was 
suspended  for  four  montlis,  during  which  thickening  of  the  aneur}^sm'8 
walls  progi'esse<l.  The  needle  was  introduced  five  times  afterward,  till  a 
cavity  could  no  longer  l>e  recognized.  A  year  after  the  first  needling 
the  aneurj'sm  seemed  consolidated  and  the  tumor  had  greatly  dimin- 
isheil,  oedema  disappeared  and  pain  ceased,  muscular  power  in  the  arm 
returned,  and  the  patient  was  eure<l.    Pulsation  in  the  radial  was  absent. 

To  recapitulate:  For  aneurysms  of  the  first  porti(m  of  the  subclavian 
one  should  first  employ  medical  methods ;  these  failing,  needling  should 
be  undertaken  ;  and  only  as  a  last  resort  in  case  of  advancing  symptoms 
should  ligation  be  contemplated. 

In  rare  cases  aneur}'sm  of  the  thinl  portion  of  the  artery  has  been 
cured  by  direct  compression  by  means  of  jiads,  either  alone  or  supple- 
menting Valsalva's  method.  Manipulation  has  been  practised  with 
occasional  success.  Amputation  at  the  shoulder-joint  has  been  done 
without  success. 

In  one  case,  that  of  Syme,  operation  by  Antyllus's  method  was  per- 
fonned  with  success.  In  another  instance  destniction  of  the  sac  was 
accomplished  by  caustics  and  the  patient  cured.     Excision  has  been 

Performed  in  one  case,  that  of  Halsted.^  It  is  hardly  a  fair  example, 
owever,  for  the  aneurysm  was  of  the  subclavio-axillary  variety,  and 
had  progressed  far  towanl  si>ontane<nis  cure,  as  was  indicated  before  the 
operation  by  the  almost  complete  absence  of  pulsation,  and  demonstrated 
afler>vanl  on  examination  of  the  sac.  About  two  inches  of  the  axillary 
vein  and  nearly  the  whole  clavicle  and  part  of  the  deltoid  muscle  were 
removed  with  the  sac.  The  subclavian  artery  was  tied  "  in  the  begin- 
ning of  its  second  part."  The  case  shows  that  aneurysms  ]>resenting  in 
the  subclavian  triangle  may  be  extirpitod,  that  injury  of  the  vein  is  not 
necessarily  succee<led  by  disaster,  and  that  ligation  of  the  second  part  of 
the  artery  may  be  accomj)lished  with  success. 

Of  the  ligating  operations,  distal  ligation  would  not  promise  success, 
owing  to  the  free  anastomotic  circulation. 

Proximate  ligation  may  be  done  close*  to  the  sac,  upon  the  thinl  or 
second  jK)rtions  or  upon  the  first  portion  of  the  artciy  or  the  innominate. 

Ligation  of  the  third  part  has  been  rarely  successful,  save  where  the 
aneurysm  was  of  the  subclavio-axillary  varictA\ 

Ligature  of  the  second  part  has  l)een  infrequently  done,  but  with 
moderate  success,  and  is  to  In?  recommendcKl  in  projKT  cases.  The 
second  j)art  gives  oft*  but  a  single  branch,  as  a  rule ;  it  is  accessible 
through  an  external  incision  of  proper  size  and  ])osition. 

Ligation  of  the  first  part  of  the  sul)clavian  has  been  fatal  in  the  vast 
majority  of  cases.  Death  has  regularly  been  due  to  secondary  hemor- 
rhage and  from  the  jxjrii^henil  end  of  the  vesi^el  divided  by  traction 
upon  the  insoluble  ligature.  Opinion  inclines  to  the  belief  that  ligation 
^  Ualsteil,  Bull.  Johns- Hopkins  Iloap.^  Sey»tember,  1892. 
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performed  under  aseptic  conditions,  with  soluble  ligatures  and  without 
suppurative  accidents,  would  prove  successful. 

Operative  treatment  of  aneurj-sm  of  the  third  portion  of  the  arten*, 
then,  may  be  undertaken  as  follows :  Expose  the  sac  by  a  free  horiAmtel 
incision  and  explore  its  proximal  asixx^t.  If  the  artery  in  its  third  or 
second  jxirts  is  found  suitable  for  ligation,  the  ligature  may  be  applied 
If,  on  the  other  hand,  these  portions  are  too  extensively  diseased  or 
inaccessible,  prolo!ig  the  incision  toward  the  median  line,  add  a  verticiil 
incision  along  the  anterior  bonier  of  the  stemo-mastoid,  and  proceed  to 
expose  and  tie  the  tirst  part  and  the  vertebral.  Make  everj'  effort  to 
secure  primary  union. 

Innominate  Aneurysm. 

The  innominate  artery-  rises  from  the  transverse  portion  of  the  arch 
of  the  aorta  in  front  of  the  left  common  carotid.  It  })asses  upward  to 
the  level  of  the  right  .sterno-olavicular  joint,  where  it  divides  into  the 
right  carotid  and  subclavian  arteries. 

The  innominate  is  sepanited  fn)m  the  manubrium  stemi  by  thv 
origins  of  the  pretracheal  muscles  and  by  the  left  innominate  and  infe- 
rior thyroid  veins.  Behind  it  lies  U|X)n  the  trachea.  To  the  right  are 
the  pleura,  the  right  innominate  vein,  and  pneumogastric.  To  the  left 
is  the   l(*ft  carotid. 

LesionB. — The  aneurysm  may  be  confint»d  to  the  innominate  itself, 
or  it  may  be  developed  at  the  upper  end  of  the  arter\'  and  involve  the 
sulx^lavian  or  carotid,  or  both,  to  a  variable  extent,  or,  finally,  it  may 
arise*  at  the  origin  of  the  innomhiate  and  implicate  the  arch  of  the 
aorta. 

The  aneurysm  is  oftenest  sacciform,  but  may  be  fusiform.  In  «ze 
the  aiHMirysm  varies  within  consi<lerable  limits.  It  may  remain  confine*! 
to  the  thorax  or  extend  into  the  neck,  and  in  the  latter  situation  may 
seii<l  diverticula  in  a  variety  of  directions.  The  aneurj'sm  may  c«»m- 
press  the  heart  and  the  aorta.  The  innominate  veins  and  the  sujie- 
rior  cava  may  be  encroached  ujwn,  and  also  the  int(»rnal  jupikr  ami 
subclavian  veins,  and  where  so  compressed  the  veins  may  Ik?  oblit- 
erated. (Jl)literation  of  either  or  both  the  atierent  trunks  has  heen 
o])serve(l. 

Compression  and  uleenition  of  the  oesophagus  and  trachea  may  occur, 
and  the  <levelopiiR'nt  of  broncho-pneumonia  has  been  ascribe<l  to  pressure 
up(ni  I  lie  piieuniogjislric  nerve. 

Tli<^  steinuni,  ribs,  and  vertebra?  may  be  erodcnl  and  the  clavii'K* 
displaced. 

Etiology. — Til  Crisp's  group  of  551  aneurv.sms  20  occurred  in  con- 
nection witli  the  iniioiniiiate. 

Innominate  aneurysm  occurs  more  frecjuently  in  the  male  tlian  in 
the  female. 

Symptoms. — The  existence  of  innominate  aneurysm  oftenest  .ittracts 
attention  by  the  <levelo])nient  of  sympt(mis  referable  to  (*omj>ression  <»f 
one  ol'  tiie  neigiiboring  viscera.  I)vspno?a  is  most  frcHjUently  o»m- 
plained  (»t'. 
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Symptoms  of  this  character  are  succeeded  by  the  appearance  of  the 
tumor  itself.  The  latter  is  usually  recognized  behind  the  right  border 
of  the  first  piece  of  the  sternum  by  dulness,  thrill,  or  bruit.  Subse- 
quently the  aneurysm  may  be  confined  to  the  thorax,  eroding  the  ribs, 
sternum,  or  vertebrae,  or  it  may  ascend  and  appear  above  the  supra- 
sternal notch,  where  it  will  be  accessible  to  examination. 

With  the  gro^'th  of  the  tumor  the  pressure-symptoms  are  added  to 
and  increased,  and  dyspnoea,  dysphagia,  hoarseness,  oedema,  pain,  and 
paralysis  develop. 

Progrnosis.— Spontaneous  cure  bv  obliteration  of  the  efferent  vessels 
has  been  rarely  seen.  The  course  or  the  disease  is  progressive.  Death 
is  due  usually  to  rupture  of  the  sac  externally  or  into  the  trachea,  oesoph- 
agus, lung,  or  pleura ;  or  obstruction  of  the  oesophagus  may  be  complete 
enough  to  result  in  death  from  inanition. 

Diagrnosis. — Aneurj'sm  at  the  root  of  the  neck  may  be  either  aortic, 
innominate,  carotid,  or  subclavian. 

The  history  of  the  point  of  appearance  of  the  tumor,  the  direction  of 
its  growth,  the  direction  of  conduction  of  the  bruit,  and  the  sphygmo- 
graphic  tracings  of  the  various  interested  arteries  should  serve  to  distin- 
guish the  origin  of  the  aneurysm. 

Treatment. — The  so-called  medical  treatment  has  yielded  not  a 
few  successful  results.  Continuous  decubitus;  a  diet  rigorously  re- 
stricted, particularly  as  to  the  amount  of  fluids  taken,  associated  with 
the  exhibition  of  potassium  iodide,  and  bleeding  if  i)lethora  be  pres- 
ent, should  always  precede  any  more  radical  measures.  The  injection 
of  coagulating  substances,  galvano-puncture,  the  introduction  of  for- 
eign l:^ies,  are  mentioned  only  to  testify  to  their  inefliciency  or 
danger. 

Proximal  ligature  of  the  innominate  has  been  undertaken,  and  of  the 
3  cases  collected  by  Le  Fort  *  1  recovered.  The  procedure,  from  its  in- 
trinsic difficulties  and  dangers,  will  rarely  be  undertaken,  nor  can  it  be 
recommended. 

Distal  ligation  of  the  carotid  or  the  subclavian,  or  of  both,  either 
simultaneously  or  successively,  may  be  employed.  Of  these,  simulta- 
neous ligation  of  the  carotid  and  subclavian,  third  portion,  has  most  fre- 
quently been  undertaken. 

Walther  ^  has  added  3  cases  to  the  group  of  32  previously  collected 
by  Wharton '  and  Poinsot.*  Of  the  35  cases,  1 4  were  cured.  Poinsot 
reported  23  cases  in  1882,  with  8  cures  and  5  deaths.  Since  1882,  12 
cases  have  been  reiwrted,  with  10  favorable  results. 

If  failure  follow  from  the  application  of  the  ligature  to  the  carotid 
and  the  subclavian,  and  if  the  tumor  persists  or  increases  in  size,  then 
the  methixl  advocated  by  Mace  wen  ^  may  be  undertaken.  In  the  luuuls 
of  Macewen  and  other  Scotch  surgeons  ^  the  procedure  has  been  attended 
by  success. 

*  Le  Fort,  Dict,Encycl.  des  Sc.  mid.^  art.  "  Brachio-c^phalique,"  vol.  x.  p.  452. 

*  Walther,  TraiU  de  Chir,,  Duplay  et  Reclus,  vol.  v.  p.  751. 
■  Wharton,  Joum,  Am.  Med.  Aii»}c.y  1887,  viii.  j).  457. 

*  PoinflOt,  -Dirf.  de  Mid,  et  Chir.  prat.,  art.  "  Soiis-claviere  Innomin^e,"  vol.  xxxiii. 

*  Macewen,  Brit  Med,  Joum.,  1S90,  ii.  ]>!).  1107-lir)4. 

*  Thompson,  Glasgow  Med.  Journ.j  1891,  p.  453;  Buchanan,  ibid.y  xxvi.  p.  280. 
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Carotid  Aneurysm. 

I.  Common  Carotid. 

The  right  and  left  common  carotids  differ  in  their  origin  (the  left 
arising  from  the  arch  of  the  aorta,  and  the  right  from  the  innominate) 
and  in  their  length.  In  the  neck,  however,  they  are  substantially  sym- 
metrical. The  vessels  extend  from  the  level  of  the  stemo-clavioular 
joint  to  that  of  the  j?ui)erior  lx)rder  of  the  thyroid  cartilage.  Posteriorly, 
the  artery  rests  uiKin  the  longu.s  colli  and  the  rectus  capitis  anticus  major. 
The  inferior  thyroid  with  the  recurrent  laryngeal  nerve  jwsses  behind 
the  carotid.  The  cervical  sympathetic  lies  i)osterior  to  the  vessel  through- 
out its  course. 

Internally,  the  carotid  is  in  relation  wnth  the  trachea,  larj'nx,  and 
pharynx.  Externally,  and  lying  in  a  sheath  common  to  it  and  the  arien*, 
descends  the  internal  jugular  vein,  while  also  within  the  sheath,  l)etM*een 
the  artery  and  vein,  hut  in  a  plane  posterior  to  both,  liei?  the  pneumo- 
gjistric  nerve.  Overlying  the  artery  art*  the  integument  and  fa^scisp, 
sterno-mastoid,  stcrno-hyoid,  sterno-thyroid,  andomo-hyoid  muscles,  and 
upon  the  anterior  surface  of  the  sheatt  is  the  descendens  noni  nen-e. 

Lesions. — The  right  carotid  is  the  site  of  aneurj'sm  oftener  than  the 
left.  The  discasi*  may  afftKit  any  i>art  of  the  vessel,  but  the  extPemitie* 
are  more  often  involved  than  the  central  jwrtion,  and  of  the  extremities 
the  superior  is  more  frecjuently  the  seat  of  aneurysm  than  the  inferior. 

In  size  this  aneurysm  is  usually  small,  though  some  of  ei>nsiderable 
volume  have  l)oen  reportt^d.  The  orgims  in  relation  with  the  vessel  may 
l)e  encroached  upon  by  the  sac  and  their  functions  interfered  with. 
Erosion  of  the  cartilages  of  the  larynx  and  trachea  has  l>ecn  descriUd. 
Flattening  of  contiguous  nerves  with  alK>lition  of  their  functions  i^ 
found. 

The  separation  of  clots  from  the  interior  of  the  sac  may  cause  embo- 
lism of  the  l)rain.  The  sac  may  rupture  into  the  trachea,  u?sophagns  or 
j)leura,  or  externally  through  the  skin. 

Etiologry. — Caroti<l  aneurysm  has  been  allegeil  to  occur  as  often  in 
women  as  in  men.  Pilz  ^  gives  the  ratio  of  55  males  to  28  females  in  J<3 
eases.  It  lias  been  observed  at  ages  of  ten,  eighteen,  and  twenty-five 
year<.  In  Crisp's  group  of  551  aneurysms  therc^  are  25  cases  of  carotid 
disease. 

(arotid  aneurysm  probably  owes  its  origin  to  endarteritis,  whether 
due  to  sypliilis,  gout,  rlieumatism,  alcoholism,  or  nephritis. 

Symptoms. — The  syni]>toms  vary  greatly  acconling  to  the  |)ositinn 
of  the  aneurvMu.  In  general,  the  neck  at  the  site  of  the  developing 
tumor  is  painful.  Pulsation  increases,  and  finally  the  swelling  apiH?ars. 
There  may  be  cerebral  symptoms  of  various  kinds  and  degrees,  due  to 
irregularity  in  cerebral  eireulation.  Pressure-symptoms  when  the  supe- 
rior extremity  of  tlie  artery  is  alVectml  are  the  result  of  compr(*ssion  of 
tile  internal  jugular,  giving  rise  to  cerebral  and  ocular  symptoms;  coni- 
pre--ii)U  oi'  the  pharynx,  causing  dysphagia;  displawment  or  emsion  of 
the  larynx,  <'au>ing  <ly-pn<ea  and  changes  in  the  voice. 

At  the  lower  end  ot*  the  artery  aneurysm  exerts  the  siune  effect  u|)on 

•  Pilz.  Arrf,./.  kh'u.  Chir.,  1857,  ix.  p.  257. 
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the  jugular  as  the  above.  Encroachment  on  the  oesophagus  excites 
dysphagia;  upon  the  trachea,  dyspnoea;  upon  the  recurrent  laryngeal 
nerve,  changes  in  the  voice,  but  this  is  rare. 

In  aneurysm  of  any  jwrtion  of  the  artery  the  branches  of  the  cervi- 
cal plexus  and  brachial  plexus  may  be  compressed,  causing  pain,  parses- 
thesia,  or  paralysis. 

The  diagrnosis  of  carotid  aneurysm  may  be  attended  with  consider- 
able difficulty.  It  must  be  distinguished  from  large  lymph-nodes,  thyroid 
tumors,  phl^mons,  and  at  the  root  of  the  neck  from  other  aneurysms 
presenting  there. 

In  most  cases  carotid  aneurysms,  particularly  those  of  the  upper  end, 
are  of  slow  growth.  They  are  very  rarely  spontaneously  cured.  When 
fatal,  death  has  been  due  to  asphyxia,  to  cerebral  aoeiaents,  to  rupture 
of  the  sac. 

Prognosis. — ^The  aneurysm  may  remain  stationary  for  long  periods, 
but  because  of  the  constant  danger  of  cerebral  embolism  interference 
should  be  undertaken  if  the  aneurysm  tends  to  increase  or  to  create 
dangerous  pressure-effects. 

Treatment. — Where  the  aneurysm  is  situated  at  the  upper  part  of 
the  artery  indirect  digital  compression  may  be  made  in  repeated  short 
sittings.  The  carotid  below  the  sac  is  usually  compressed  between  the 
finger  and  the  transverse  process  of  the  sixth  cervical  vertebra.  The 
sessions  must  be  short,  for  the  procedure  is  exceedingly  painful.  Such 
treatment  has  been  successful  in  a  number  of  cases. 

Of  the  operative  measures  designed  for  the  cure  of  aneurysm,  the 
number  applicable  to  carotid  aneurysm  is  small.  In  addition  to  incision 
and  excision  of  the  sac,  proximal  and  distal  ligature  are  alone  available. 

Proximal  Ligature  Ctofte  to  the  aSWc-t-Lc  Fort  *  has  colle(^ted  34  cases 
of  ligation  according  to  this  method.  Of  these,  16  were  cured,  1  re- 
lapsed, and  17  died.  Of  the  deaths,  7  occurred  with  cerebral  symptoms, 
2  were  due  to  compression  of  the  trachea  by  the  aneurj'sm,  6  were  caused 
by  hemorrhage  consequent  on  rupture,  inflammation,  or  suppuration  of 
the  sac,  1  to  hemorrhage  at  the  site  of  ligature,  and  1  to  exhaustion.  Of  9 
more  recent  cases,  but  2  died — 1  of  hemorrhage,  the  other  of  suppuration. 

It  is  seen  that  a  considerable  number  of  patients  perishing  after  liga- 
tion of  the  carotid  present  symptoms  referable  to  changes  in  the  brain, 
and  of  these  hemiplegia,  convulsions,  delirium,  stupor,  vertigo,  and  syn- 
cope constitute  the  majority.  Of  these,  liemiplegia  is  by  far  the  most 
serious ;  of  these  cases  but  a  small  percentage  recover. 

The  paralysis  has  occasionally  l>een  confined  to  the  face  or  upper  or 
lower  extremity.  Autopsy  has  shown  this  paralysis  to  be  due  to  exten- 
sion of  a  thrombus  from  the  aneurjsm  to  the  brain,  with  softening  of 
the  latter. 

Distal  ligation  is  confined  to  the  treatment  of  aneurj'sms  near  the 
origin  of  the  artery.  Le  Fort  ^  gives  9  cases,  with  4  deaths.  To  this 
group  we  add  DittePs'  case,  in  which  death  was  caused  by  hemorrhage, 
and  Delens^  *  successful  case,  making  1 1  eases,  with  5  deaths. 

Incision  of  the  sac  will  be  necessary  where  rupture,  inflammation,  or 

*  Le  Fort,  Diet.  Encycl,  art.  "  Carotids,"  xii.  p.  62o.  *  //>»'(/.,  loc.  cii. 
»  Dittel,  Weiner  med.  WocLy  No.  4,  p.  153. 

*  Delens,  Bull,  de  la  Soc.  de  Chir.,  5  Nov.,  1879,  p.  828. 
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suppuration  has  occurred  or  proximal  ligation  has  failed.  In  the  latter 
case  obstruction  of  the  afferent  trunk  by  previous  ligation  fiicilitates  the 
operation.     Excision  of  the  sac  has  not  yet  been  reported. 

II. — Aneurysm  of  External  Carotid. 

Where  aneuiysni  of  this  vessel  occurs  close  to  its  origin  its  distinction 
from  similar  disease  of  the  upper  end  of  the  common  carr>tid  is  very  dif- 
ficult, and  its  treatment  is  practically  the  same.  ()[)eration,  however,  is 
much  less  dangemus,  for  death  from  emlx)lism  or  thrombus  of  the  brain 
is  much  rarer.  Combining  Le  Fort's^  and  Delbet's*  cases,  the  group 
consists  of  1 7  operations,  with  fatal  termination  in  3.  Of  the  deaths  2 
were  due  to  cerebral  changes. 

For  aneurysms  of  the  branches  of  this  vessel  extirpation  would  be 
the  method  of  choice. 

III. — Internal  Carotid. 

Aneurysms  of  this  vess(»l,  occurring  outside  the  skull,  usually  present 
in  the  piiarynx,  and  must  always  be  considered  in  the  diagnosis  at 
tumors  in  this  rejrion  and  of  the  tonsil.  They  give  rise  to  pressure- 
palsies  in  the  distril)uti()n  of  the  pneumogastric,  glosso-pharvngcal,  and 
hypoglossid  nerves.  Their  treatment  is  identical  with  that  o^  aneurysms 
of  the  upper  end  of  the  common  carotid,  with  the  same  risk  of  oerebrul 
accidents. 

Aneurysm  of  the  Arch  op  the  Aorta. 

The  transverse  ]>orti<»n  of  the  aortic  arch  passes  from  the  second  right 
chondro-sternal  articulation,  backward  and  to  the  left,  to  tlie  left  side  of 
tlie  fourth  dorsid  vertebra.  It  passes  over  the  nxit  of  the  left  lung  and 
left  inferior  laryngeal  nerve.  In  front  of  it  are  the  pleura  and  lun«r. 
Posteriorly,  tlie  trachea,  oesophagus,  and  left  recurrent  nerve  lie  close  ii> 
the  aortic  arcli,  while  from  its  suj>erior  surface  arise  the  inmmiinate,  tlie 
left  carotid,  and  left  sulu'lavian  arteries.  The  left  innominate  vein  lies 
in  close  relation  with  tiu^  arch's  upper  aspect. 

Lesions. — Aneurysm  of  the  horizontal  portion  of  the  aortic  arch  may 
be  fusiform  or  sacculated  ;  the  larger  number  are  sacculatcnl.  The  greater 
]>roj>nrti(Hi  arise  iVoin  the  jxjstoriiU'  surtace,  and  a  smaller  from  the  an- 
terior ni-  upper  surface.  Those  given  off  from  the  j>osterior  surface  are 
apt  to  c<inipre<s  nr  erode  the  trachea  or  a\<ophagus.  Those  originatinir 
fmiii  the  anterior  or  nj^pei'  a>pect  soon  affect  the  veins  and  arteries  of 
the  rcLrinn,  and  may   invade  the  neck  above  the  sternum. 

The  aneurysm  may  rupture  (»xternally  into  the  iXTic^anlium,  pleura, 
bronchus,  trachea,  o'M)j)hau:us,  or  a  neighboring  vesst^l. 

Symptoms. — Tho-c  aneurysms  given  off  from  the  |iosterior  surfaiv 
nt'  the  arch  are  a]>t  to  uive  rise  to  symptoms  due  to  compression  of  the 
trachea,  osophairus,  or  rc<'urnMit  nerv(»  before  the  physical  signs  disoli>si' 
the  «'xist«'uc«'  of  a  tumor.  Those  uiven  off  from  the  up|x*r  or  anterii»r 
a-jM'ct-i  id'  this  ])ortinn  <»f  the  arch  give  the  signs  of  tumor  befori'  market! 

'  Lo  Kort.  /"<\  rit.  ■  l>oll»:t.  ••Trnitornont  <les  Anvv.  ext,*'  Ka-ne  ile  Chir.,  18SS-*'9. 
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pressure-symptoms  supervene.  When  the  aneurysm  has  reached  some 
size  there  are  regularly  present  cough,  dyspnoea,  hoarseness,  dysphagia, 
pain,  and  tumor ;  there  niay  be  oedema  ot  tne  face,  neck,  or  arms.  The 
tumor  presents  either  in  the  suprasternal  notch  or  behind  the  manubrium 
to  the  right  or  left  of  the  median  line. 

Murmur  is  not  always  present. 

Within  the  past  few  years  an  important  diagnostic  symptom  of  aneur- 
ysm of  the  arch  of  the  aorta  has  been  described  under  the  title  of 
"  tracheal  tug."  *  It  occurs  with  those  aneurysms  of  the  arch  of  the 
aorta  whose  growth  is  downward  or  backward,  and  which  encroach  upon 
the  left  bronchus  or  that  part  of  the  trachea  close  to  its  bifurcation. 

In  the  presence  of  an  aneurysm  of  such  character,  by  elevating  the 
patient^s  chin  and  grasping  the  cricoid  cartilage  a  distinct  tug  is  recog- 
nized as  occurring  at  each  systole  of  the  heart.  The  chief  value  of  this 
sign  lies  in  the  fact  that  it  is  absent  in  cases  of  pure  innominate  aneur- 
ysm, which  othenvise  might  be  confounded  with  those  of  the  arch. 

Progrnosis. — A  certain  number  of  cases  recover  spontaneously  or  as 
the  result  of  treatment,  but  in  most  instances  the  disease  progresses  to  a 
fatal  termination  by  rupture  or  interference  Avith  respiration. 

Treatment. — Medical  treatment  by  the  method  of  Valsalva  consti- 
tutes the  chief  reliance  in  the  treatment  of  this  form  of  aneurysm,  and 
must  be  carried  out  with  the  most  rigorous  attention  to  detail.  In  a 
mmiber  of  cases  cure  or  prolonged  relief  of  symptoms  has  been  effected 
by  ligating  operations  ujxm  the  vessels  of  the  neck.  Possibly  the  arte- 
ries tied  in  those  cases  were  implicated  in  the  aneurysm  of  the  arch  at 
or  near  their  origins,  as  changes  in  their  pulses  should  have  shown. 
These  operations  have  consisted  in  ligation  of  the  right  common  carotid, 
and  sometimes  also  of  the  right  subclavian  in  its  third  part  when  the 
tumor  is  mainly  on  the  right  side,  and  of  the  left  common  carotid  when 
it  is  on  the  left  side.  The  introduction  of  foreign  bodies  into  the  sac 
(horsehair,  iron  wire,  catgut,  etc.)  has  been  done  in  a  few  cases,  but  the 
result  has  usually  been  disastrous. 

Orbital  Aneurysm. 

Anatomy. — The  internal  carotid  artery  as  it  emerges  from  the  caro- 
tid canal  in  the  petrous  portion  of  the  temporal  lK)ne  enters  the  cavernous 
sinus,  within  which  it  passc»s  forward  to  tlie  anterior  clinoid  process, 
where  it  pierces  the  dura  and  divides  into  its  terminal  branches. 

The  ophthalmic  artery  arises  fn^ni  the  internal  carotid  just  as  the 
latter  leaves  the  cavernous  sinus,  and,  pasj^ing  through  the  oi)tic  foramen, 
supplies  the  eye. 

The  cavernous  sinus  is  the  continuation  of  the  ophthalmic^  vein  with- 
in the  skull,  which  the  latter  enters  at  the  sphenoidal  fissure.  The  sinus 
passes  back  ahmg  the  side  of  the  sella  Turcica  to  the  apex  of  the  petrous 
portion  of  the  temporal  bone. 

Lesions. — Excluding  those  cases  of  pulsiiting  exophthalmos  due  to 
vascular  tumors  of  the  orbit,  the  lesions  upon  wliich  this  phenomenon 
dejx?nds  may  be  arranged  in  two  groups.  In  one  the  lesion  is  situated 
in  the  orbit ;  in  the  other,  within  the  cranial  cavity. 

*  Sansom,  The  Diagnosis  of  Diseases  of  the  Heart  and  Thoracic  AortOy  p.  125. 
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Ill  the  orbit  a  pure  sacculated  aneurysm  of  the  ophthalmic  arten-  <>r 
a  cirsoid  aneurysm  may  develop  and  give  rise  to  a  pulsatmg  exophthal- 
mos, but  in  these  cases  the  veins  are  not  primarily  concerned.  Within 
the  skull  autopsies  have  shoAVTi  the  symptoms  to  have  been  due  to  aneur- 
ysm either  of  the  internal  carotid  within  the  cavernous  sinus  or  of  the 
ophthalmic,  the  conseiiuences  of  aneurj'sm  in  either  of  these  {K>ation< 
being  compression  of  the  sinus  and  dilatation  of  the  orbital  veins. 

TJie  commonest  and  most  important  of  all  the  causes,  however,  is 
rupture  of  the  internal  carotid  into  the  cavernous  sinus,  either  as  the 
result  of  disease  or  as  the  consequence  of  injury.  In  these  cases,  demon- 
strated many  tini(»s  at  autopsy,  the  arterial  blood  finds  its  way  through 
the  rent  in  the  artery  into  the  sinus,  reverses  the  current  in  the  latter 
and  in  the  ophthalmic  vein,  distends  and  dilates  them  and  their  trilwi- 
taries,  and  finally  produces  exophthalmos  and  pulsation  of  the  globe. 

Ill  several  crises  the  blood-current  has  found  its  way  tlirougb  the  cir- 
cular sinus  to  the  opposite  cavernous  sinus,  and  has  thus  produced  bilat- 
eral pulsiting  exophthalmos.  As  consecutive  symptoms  paralysis  of 
either  the  optic  nerve  or  of  the  motor  or  sensory  nerves  of  the  orbit  may 
occur ;  inflammations  of  the  eye  may  ensue ;  or  fatal  epistaxis  may 
terminate  the  life  of  the  patient. 

Etiologry. — The  disease  may  be  of  spontaneous  origin  or  due  to  trau- 
matism. 

Rivington,^  in  analyzing  the  group  of  73  cases  collected  by  him,  found 
that  ;^2  were  idiopathic  and  41  traumatic.  Of  the  traumatic  cases,  31 
occurred  in  males,  and  among  the  41  traumatic  cases,  27  concerned  the 
left  ()rl)it,  10  the  riglit,  3  were  bilateral,  1  not  stated.  Of  the  32  idiiv 
pathic  cases,  21  occurred  in  females.  Of  the  traumatic  cases,  13  wen' 
due  to  blows,  19  to  falls,  5  to  penetrating  wounds  of  the  orbit,  1  to  a 
blow  upon  the  naiR'  of  the  neck,  the  others  to  misc<»llane<nis  injuries  of 
the  head  ;  and  of  tlu^se  cases,  33  were  almost  certainly  fractures  of  the 
base  of  the  skull.  Of  the  idiopathic  cjises,  several  are  ascribed  to  the 
efforts  of  parturition  or  develoj)ed  indejK»ndent  of  cxtraordinarj*  effort 
during  pregnancy  ;  in  others  no  direct  cause  i^uld  l)e  discovered.  In- 
deed, in  two  instances  the  patients  were  roused  fnjm  sk^p  by  the  pain, 
which  i)robably  indicated  rupture  of  the  artery  and  the  circulator)- dis- 
turbance. 

Symptoms. — The  symptoms  vary  widely  in  their  initiation  acconl- 
ing  as  the  case  is  one  of  sixuitaneous  origin  or  the  conse<[uence  of  injury. 
and  further  differ  with  the  lesion  giving  rise  to  the  symptoms. 

In  tliose  eases  developing  as  the  result  of  slowly-incrt^sing  aneurj'j^ni!? 
within  the  orbit  or  the  <'ranium  the  symptoms  are  naturally  much  more 
gnidujil  in  their  appearance,  and  differ  from  the  csises  of  arterio-venou? 
aneurvsni  in  the  extent  and  character  of  the  (changes  in  the  veins. 

In  i(li<>patiii<'  eases  dependent  upon  rupture  of  the  internal  carotid  tbt- 
first  symptom  is  usually  some  abnormal,  and  often  verj'  jiainful,  geni*a- 
tion  felt  in  the  arte<-te(l  si<le  of  the  head,  acx'omjxinied  by  a  loud  cra?h"r 
report,  and  ^ueecoded  by  a  continuous  bruit  which  varies  gn»atly.  I" 
other  instanees  these  ])reliniinary  symptoms  are  not  obser\'ed. 

In  the  traumatic  cases  the  first  symptoms  are  usually  obscnriHl  hj' 
tlhwe  of  the  injury  causinir  the  rupture  of  the  internal  can>tid,  as  fnR*- 

'  Kivinctnii.  M^'Jirn-Chinirijical  Tranmcdons,  Tol.  Iviii.  p.  20S. 
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ture  of  the  base  of  the  skull.  After  the  condition  is  more  established 
the  symptoms  of  both  classes  are  much  alike. 

The  period  required  for  any  considerable  development  of  the  disease 
is  almost  always  several  weeks,  and  in  not  a  few  cases  has  been  several 
months,  and  cases  have  varied  as  to  the  sequence  of  the  symptoms.  In 
some  cases  exophthalmos  has  precedeii  pulsation  and  paralysis,  and  in 
others  the  reverse  has  occurred. 

The  most  conspicuous  effect  is  exophthalmos,  and  this  may  be  of 
slight  or  very  great  extent.  The  axis  of  the  eye  deviates  somewhat  in 
most  cases  as  the  result  of  paralysis  of  the  ocular  muscles,  and  for  the 
same  reason  movements  of  the  globe  are  limited  or  absent.  The  lifls  are 
swollen  by  the  distended  veins,  and  are  either  darkish  or  flushed,  and  the 
inner  part  of  the  upper  lid  regularly  presents  a  pulsating  tumor  of  vari- 
able size  at  the  junction  of  the  frontal  and  supraorbital  veins  to  form 
the  angular ;  and  in  a  few  cases  the  dilatation  and  pulsation  of  the  former 
veins  may  be  traced  upon  the  forehead.  The  conjunctiva  is  chemotic, 
and  is  sometimes  so  swollen  as  to  evert  the  lower  lid.  The  pupil  reacts 
sluggishly.  The  cornea  may  become  the  site  of  opacities  or  ulceration 
at  a  late  stage  of  the  disease. 

Pulsation  of  the  globe  is  marked,  and  is  visible  as  a  rule,  but  is  espe- 
cially apparent  upon  palpation. 

The  tumors  formed  by  the  dilated  and  distorted  veins,  especially  in 
the  upper  lid,  present  the  characters  usually  found  in  aneurysmal  varices 
in  other  situations  :  they  are  soft  and  reducible ;  they  possess  a  distinct 
pulsation  and  thrill ;  and  upon  application  of  the  stethoscope  a  bruit  is 
audible.  The  bruit  is  j)eculiar,  inasmuch  as  it  is  continuous,  with  ex- 
acerbations corresponding  to  the  cardiac  systole.  Compression  of  the 
carotid  upon  the  affected  side,  or  rarely  upon  the  opposite  side,  dimin- 
ishes or  suspends  pulsation  or  bruit. 

Retinal  examination  occasionally  shows  the  veins  to  be  dilated  and 
pulsating.  Vision  is  markedly  impaired,  and  may  be  lost.  The  patient 
complains  of  pain,  of  the  constant  noise,  and  of  visual  disability. 

Progrnosis. — Spontaneous  cure  is  very  rare.  The  disease  is  usually 
slow  in  its  evolution,  and  may  be  attended  by  a  variety  of  complications. 
I^esions  of  the  cornea  or  infective  accidents  may  determine  interference 
under  disadvantageous  circumstiinces  or  result  in  death.  Occasionally 
fatal  epistaxis  has  occurred. 

Treatment. — Sattler\s^  statistics  include  fifteen  instances  of  cure  by 
means  of  medical  treatment  alone.  In  those  eases  in  which  compression 
of  one  common  carotid  suspends  pulsation  c^ure  may  be  attempted  by 
indirect  digital  compression  ;  but  where  i)ulsation  is  arrested  only  by 
compression  of  both  carotids,  this  method  is  impracticable  in  most 
instances. 

Indirect  compression  is  difficult  in  the  most  favorable  cases,  for  it  is 
very  painful  and  may  cause  vertigo  and  alarming  syncope. 

Ot  27  cases  where  digital  compression  was  practised,  Sattler  found  5 
cures,  18  failures,  and  in  4  castas  the  symptoms  were  relieved.  Galvano- 
puncturc  and  coagulating  injections  have  been  made  with  occasional  suc- 
cess.    Ligature  of  the  common  carotid,  supplemented  or  not  by  ligature 

*  Sattler, '' Ueberpulsiren  den  Ezoplithalmos/'  Handbuch  der  Augenheilkunde,  Graefe 
and  Samiflch. 

Vol.  11—28 


434  ANEURYSM. 

of  the  other  carotid,  is  the  procedure  of  choice.  Sattler  states  that  60 
per  cent,  of  the  cases  so  treated  were  cured,  while  the  mortality  of  liga- 
tion of  the  carotid,  when  done  for  pulsating  tumors  of  the  orbit,  is  12.7 
per  cent. — much  lower  tlian  when  performed  for  other  causes. 

Extirpation  of  the  contents  of  the  orbit  has  been  proposed  as  a  priraaiy 
operation,  but  should  be  confined  to  cases  that  remain  unrelieved  aftw 
indirect  compression  or  ligation  of  the  carotid,  and  to  cases  where  infec- 
tion of  the  orbital  contents  has  occurred. 

Aneurysms  op  the  Hand,  Forearm,  Foot,  and  Leg. 

These  aneurysms  possess  no  inherent  peculiarities  that  distinguish 
them  from  others. 

Those  of  the  hand  and  forearm  may  be  treated  by  direct  pressure 
with  the  Esraarch  bandage  aftx>r  Reid's  method,  or  by  indirect  proxinul 
compression  of  the  brachial.  If  failure  ensue,  extirpation  may  be  ca^ 
ricd  out,  and  should  be  preferred  to  incision,  which  is  apt  to  leave  an 
annoying  scar.  In  addition,  the  danger  of  consecutive  hemorrhage  is 
loss  and  prompt  healing  ensured. 

Aneurysms  of  the  foot  are  best  treated  by  extirpation,  but  as  a  pre- 
lim i  nary  measure  R(nd\s  method  may  be  tried. 

Aneurysms  of  the  lower  half  of  the  leg  or  of  the  anterior  tibial  may 
be  extirpated.  Those  of  the  posterior  tibial,  seated  deep  in  the  calf  of 
the  leg,  ai)proach  popliteal  aneurysm  more  closely,  and  the  same  princi- 
ples applicable  in  the  treatment  of  that  disease  may  be  applied  to  them. 


SURGERY  OF  THE  ARTERIES  AND  VE^S 
(EXCLUSIVE  OF  ANEURYSM). 

By  FREDERIC  a  DENNIS,  M.  D. 


SUBQEHY   OF  THE   AfiTBBIES. 

Before  distrusting  the  i^urgerv  of  the  arteries  it  is  necessary  to  review 
a  few  paints  in  efinneetion  with  tlieir  anatomy.  Every  iirter\' consists  of 
three  j^^iuirate  eoat.-^— the  internal  coat,  %vhieh  is  calltHrthe  tunica  intima  ; 
the  midfUe  roat^  or  the  tunica  nms*eularis ;  and  the  ou^^r  coat^  or  the 


lutiicit  adventitia. 


FiQ*  aae. 


V,  w'tth  (n>  lining 
iritvrnu)  elivtle 

.!ii|h^-(mI  -if  nun- 


The  internal  or  Heroius  emit  is  a  rnoist,  siuoivtli  membrane  which  lines 
tlic  interior  of  the  heart  and  tlie  entire  arterio-venous  .system,  and  finally 
forms  the  only  coat  which  tlie  eapilhiry  j^ystem  |K>.s?*eKse.s. 

This  endothelial  coat  oois^s^es  uo  Idoo^i- vessels,  and  derives  itsvascu- 
bir  .^U|ij>ly  from  the  middle  ci>at,  which  in  turn  receives  its  nutrition  from 
thi*  vcs?*4*ls  of  the  external  iMwit*  The  tuniai  intima  \i>  so  clost'Iy  con- 
nectetl  with  the  next  or  middle  coat  that  it  i^  very  ditfieult  to  sepamte 
them,  evi*n  by  i»an^fid  di,s^eelion,  and  then  only  in  some  of  the  Jai'ger 
veiiHcL'*.  If  traction  is  made  on  an  artery,  the  internal  coat  stretches 
witli  the  middle  coait,  but  doe**  not  rupture.  If  transverse  preshure  is 
ap[>liod  t)ver  a  eeriaiu  area  of  extent,  tJiC  artoiy  will  not  rupture.     If  a 
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thin  silk  ligature  is  tied  around  the  artery  and  suddenly  tightened,  the 
internal  and  uuddlo  coats  will  snap  and  curl  up  within  the  luiuen  of  the 
artery. 

Tlie  middle  coafy  or  tunica  muscularis,  is  the  muscular  coat  that  givw 
to  tlie  artery  its  round  synimetricjil  form  and  its  wonderful  elasticity. 
The  arrangement  of  the  mus(jular  fibres  is  circular.  If  an  artcrj'  is 
cut  transversely,  the  vessel  remains  patent  and  does  not  collai>se,  like  a 
vein.  The  veins  of  tlie  liver,  however,  form  an  excejition.  The  circu- 
lar muscular  fibres  give  to  the  arteries  firmness  and  prevent  any  disten- 
tion along  their  course.  If  it  were  not  for  the  circular  coat,  the  force  of 
the  heart  driving  the  blood  through  the  arteries  would  act  more  u|»»n 
some  parts  than  upon  others,  and  would  give  to  the  arterj'  a  1)c-ad»l 
appeanince.  This  pathological  condition  would  soon  lead  to  the  forma- 
tion of  aiuHirysm. 

This  is  an  important  feature  in  considering  the  anatomy  of  the  arteries, 
since  in  disease  affecting  the  middle  ciMit  distention  of  the  vessel  oocunii 
under  precisely  these  conditions :  The  artery,  no  Icmger  capable  of  con- 
tnicting  upon  the  blood  within  the  lumen,  dilates,  and  in  cimseciuence 
an  aiKHirysm  is  (levelojKM.1.  While  the  middle  coat  has  an  important 
function  in  offering  resistjince  to  the  blood-pressure,  still  a  tight  ligature 
ruptures  it  instantly,  together  with  the  internal  cojit.  Strong  traction 
upon  an  artery  in  its  long  axis  will  separate  the  circular  fibres  and  leave 
a  weak  spot  liable  to  dilatation,  leading  to  the  formation  of  an  aneun'sm. 

The  e.vfernal  coafy  or  tunica  adventitia,  is  a  tough  membmnous  sheath. 
It  is  coiii])osed  of  fibro-cellular  tissue  whose  fibres  are  arranged  in  an 
obrhpie,  transverse,  and  circular  manner.  The  external  cojit  is  very 
vascnilar,  as  well  as  highly  sensitive,  since  it  is  abundantly  supplied  wiih 
vessels  and  nerves.  This  coat  is  of  great  surgiwil  imjKirtance,  Ixh^u?* 
the  middle  and  internal  coats  derive  their  vascular  supply  troni  the  fx- 
teriial  coat.  In  all  oix'i-ations  up(m  the  arteries  this  cojit  should  Ih»  dis- 
turbed as  little  as  possible,  since  any  injur\'  to  it  impiiirs  the  vitjility  of 
all  the  coats  and  increases  the  dangers  of  ulceration,  which  would  lead  to 
secondary  hemorrhage. 

Outside*  of  th<'  three  coats  of  an  artery  the  vesstd  lies  ]ni1>edde<l  in 
loose  connective  tissue,  which  si'parates  the  vessels  fmm  the  surnnmding 
stnietures.  This  eellular  tissue  also  should  be  as  little  disturlxnl  as  ]m^^\' 
ble,  since  a  eellulitis  might  foHow  any  o|x»rative  pHK-wlures  U|Kin  the 
vessels,  wliieli  might  also  give  rise  to  scK^ondary  hemorrhage. 

The  surgery  of  the  arteries  may  l>e  divided  into  injurieM^  <//x#v/x#'x,  and 
(iniiors.  The  injnrirs  of  arteries  are  (lis<Misse<l  in  the  article  Uj>on  Miin»r 
Surgery,  where  a  full  <leseription  of  wounds  of  arteries  in  connection 
with  heniorrhtige  is  given. 

Tuniorfi  of  the  arteries  are  considcnnl  under  Aneurysm,  for  a  full  ilt- 
seriptinii  of  which  tlie  reader  is  referred  to  the  article  devoted  to  that 

subject. 

The  disrft.srs  (if  arteries  which  interest  the  surg(*on  are  chiefly  tln»*o 
eoneerned  with  the  dillerent   varieties  of  inflammation. 

There  are  many  the(>ries  concerning  the  rause  of  thickening  i>f  the 
walls  of  an  artery.  K(»kitansky  claimed  that  the  sc*len)sis  was  due  to  a 
dej>osit  frtnii  the  blood  on  aeecuint  of  s<mie  alterwl  condition  of  the  tliiid. 
This  view  he  abauihnied  to  teach  the  theory  that  the  thickening  was  due 
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to  an  inflammatory  hypertrophy  with  exudation.  Virchow  held  the  view 
that  the  cells  forming  the  exudative  material  were  derived  from  a  pro- 
liferation of  the  intima-cells,  while  other  pathologists  ascribed  the  origin 
to  the  emigration  of  leucocytes  from  the  blood  within  the  lumen  of  the 
artery  or  from  the  vasa  vasorum.  Still,  again,  other  pathologists  believe 
that  the  sclerosis  may  be  due  to  syphilis  when  the  evidences  of  this  dis- 
ease are  present  in  structures  and  organs  in  the  vicinity  of  the  affected 
vessel,  or  to  tuberculosis  if  the  bacilli  of  tuberculosis  are  found  in  the 
external  coat  or  the  perivascular  tissues. 

Thoma  has  demonstrated  that  "  some  change  in  the  blood-current  in 
an  artery  must  result  from  an  extensive  destruction  of  its  capillaries ;  ^' 
that  whenever  the  blood-stream  was  slow  the  middle  coat  contracted ;  and 
that  when  this  did  not  occur  a  new  growth  of  connective  tissue  de- 
veloped in  the  tunica  intima,  which  thus  reduced  the  size  of  the  calibre 
of  the  artery  and  restored  the  normal  swiftness  of  the  blood-stream. 
Thoma  maintained  that  the  muscular  coat  of  the  arterj^  first  became 
involved,  and  the  loss  of  elasticity  permitted  the  artery  to  dilate — that 
as  a  result  the  blood-current  became  slow,  and  in  consequence  of  this  the 
vasa  vasorum  became  distended  and  a  new  growth  appeared  in  the  intima, 
which  evidently  was  followed  by  the  same  process  in  the  other  coats.  In 
a  most  interesting  brochure  on  this  subject  Peabody  gives  the  table  pre- 

Sared  by  Sack,  in  which  he  gives  the  relative  frequency  of  arteritis  in  the 
iSerent  vessels,  with  100  as  a  maximum — the  tibialis  anticus,  94  ;  ulnar, 
92 ;  radial,  79 ;  popliteal,  54 ;  ascending  aorta,  58  ;  common  carotid,  58; 
external  iliac,  53 ;  abdominal  aorta,  52 ;  brachial,  51. 

Arteritis  in  general  leads  to  aneurysm  in  the  following  manner :  In 
the  first  stage  the  vessel  becomes  weakened,  and  any  great  dilatation 
will  cause  the  vessel  to  expand  and  produce  an  aneurysm.  If  no  dila- 
tation occurs  in  this  first  stage,  and  the  second  stage  is  completed — viz. 
the  period  of  hypertrophy  of  the  intima — the  danger  of  aneurj-sm  is 
escaped.  It  is  claimed  by  Thoma  that  the  period  of  greatest  weakness 
of  the  middle  coat  is  about  the  fortieth  year  of  life,  and  that  if  the  indi- 
vidual has  not  subjected  his  arteries  to  some  unusual  violence  until  after 
the  second  stage,  the  danger  of  aneurj'sra  is  verj'  much  lessened.  Besides 
the  development  of  aneurj'sni,  the  results  of  arteritis  may  be  softening 
of  organs,  spinal  and  cerebral  hemorrhage,  gjingrene  of  the  part,  throm- 
bosis, and  sudden  death,  which  may  follow  sclerosis. 

Arteritis  may  affect  any  one  of  the  three  coats  already  described.  If 
the  arteritis  involves  the  internal  (»oat,  the  term  endarterltu  is  applied  ; 
if  the  middle  coat,  mesarteritis ;  if  the  external  coat,  periarterilw.  All 
these  varieties  may  be  either  acute  or  chronic. 

Acute  arteritis  is  not  frequently  seen,  and  is  ciiused  by  an  inflamma- 
tion produced  by  an  infective  embolus.  The  tunica  intima  becomes 
oedematous  and  inflltrated  with  pus-cells.  The  inflammation  soon  per- 
vades the  other  coats  and  an  abscess  is  developed. 

Aeate  periarteritis  may  be  the  result  of  secondary  inflammatory 
changes  in  the  surrounding  tissues,  or  it  may  be  due  to  the  ])resc'nce  of 
an  infective  embolus.  In  the  fonniT  case  an  abscess  forms  in  the  loose 
cellular  tissue  in  which  the  vessel  is  imbedded,  and  the  inflammatorj' 
process  extends  into  the  vessel,  or  an  aneurysm  may  undergo  suppuration 
and  pus-cells  gain  entrance  through  the  blood-current  or  by  the  lymph- 
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channels,  ami  then  set  op  inflanimatum  m  tlie  walls  of  the  \&^l    In 

<ni.se.s  or  iiiieurysni   th**  pre:s!*iire  of 
Fig,  367.  ^]j^,  ^^^.  ujam  the  j^urn»undin^  [larte 

pHwliiees  an  irritative  inflammation, 
and  the  tbsues,  no  lon^r  able  t» 
rrsiJ^t  tlie  jiMiwt^r  t>f  infeetion,  soon 
break  down  imd  the  pycnr^'nic  ot^hil* 
rjiiiltiply  and  destmy  tic 

In  cas<*  tlie  aeute  p*  J^  i* 

due  to  an  infeetive  emiMilus,  the 
progress  nf  the  destructive  inflaro- 
11  in ti on  is  very  rapid.  In  any  ca.^ 
ihr  iirtery  is  generally  iMflmlKl  by  a 
thn*iuhus,  5*r»  that  when  uloemtioii 
takes  [jlaee  into  the  lumen  of  tl«* 
vessi.'!  hemorrhage  is  ni>t  likely  to 
ooen  r.  If  a  thrombuH  has  not  forra^ 
and  tho  lumen  of  the  ve,**!^!  is  frw^ 
:nnl  the  artery  is  of  *rinA  size,  a  fatal 
heiiitirt'haji;**  may  tollow. 

( lii'fmic  firtcritiM  is  a  disease  which  ' 
fi  ^       has  ehieily  a   medical  intereist*    It^i 

teetion  nf  oj,.  ,-i  ...  u...i.,i„.  .-,-r<i  cen^hrtii    sur^iejil  liearinff  IS  in  eonnection  witli 
di:f*>nnuni*  ouhirouMo wi. ihkkfiHHi  oiuini    it«  rrIatH»ns  to  the  (levelopnient  01 

\ar  ttmicii  humH^i;  .1,  tun  lea  fl,Iventlti.i:  f,     antnnyiHn  (  T  Itf,  *i()  <  K        1  tie  peTICMl  « 

j-ndotiicimi   iiriinK  t'oy-ririK;  /,  lutttiizcci    ^yhieli  ehfonie  arteritis  or  atbeitnua 

nmnll  |»«>mt5  at  which  tailcirtr'«ti<>o  hft«  ««•-     i^^     inc»st    freonentlv    Seen     IS    late    in  I 

KQun  imtch.*  the  nuclei  are  prescmt  in  am-    adult  lite  or  l^etween  tnirtv  ami  tonv  j 
and™o«\^"T^."*'  ^"^^""^  "^'^^^  ^'^*^'*'  r  years  of  a^,  and  espeeially  in  aloo-  ] 


^3^^., 


%x 


\i 


-»'^/^ 


-/ 


Section  nf  small  iirtery  from  the  tKmmlrtry-an-a  i)f 
liephHtlit,  well-nmrkt-tli  L^ndarUTitisi  oblit+jruns 
endothelial  liftsues.  the  leltvr  pnliniiijj  to  n  prn^ 
lumen  into  two  eljannel^;  ?*.  yellow  intenml  • 
c/.  dellcflle  cxtermil  elofltie  lumimi ;  c.  flbiM-ei ! 
Uielium  of  out*  of  the  stralj^ht  tubules.    Stains 
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holic  patients.     In  this  tyt>e  of  vaiwiilar  di^ea^  the  larger  ai'teries  are 
usually  involved,   whereas  in  syphilitic   arteritis   the 
^mailer  vesi^els  are  ehiefly  afleeted,     Chrunii-  iirleritis  Fig.  369. 

is  foiuul  as^soeiated  vvitli  iH'phritis,  and  in  jiaticMts  ad-  T  ^^ 

dieted  to  alcoholic  ainl  vciicretd  excesses  ;  als<»  in  those  i       ^J 

with  gouty,  rheumatic,  and  sypliilitic  dJatlieses. 

The  disease  may  occur  in   segments  of  the  artery  jj 

or  be  seen  in  small  i>atclies.     The  lumen  of  the  vessel  Jl! 

may  Ije  partially  occluded,  (*wiiig  to  tht*  develnpinent 
of  new  cnnncctive  tissue.      If  the  hyperplasia  is  suf- 
ficient, the  lumen  nf  the  artery  may  be  cl<)st*ih  i^uil  tu  t/ 
this*  condition  die  term  *' eudarteritis  ybliteraus  "  has  ^i 
been  applied  (Fig.  358).                                                                  j     ^ 

Chronit*  arteritis    is  usually    lijl lowed    by    a    fatty  'a 

d^'neration  of  the  coats  of  tlie  vessel,  or  by  a  calci- 
heatiou  nf  tlie  walls  of  the  artery,  nr  Ijv  athernmat*ms 
uh'crs  along  the  tunica  intiuia.  From  these  ulcers 
small  partielciH  of  tis^sue  are  often  set  iree  in  the  vesst»l 
anil  give  rise  to  emboli.  In  then:'  ulcers  lime  salts  are 
often  deposited,  so  that  cidcareims  plates  are  formed  |^B^ 
along  the  interior  of  the  vess*?h 

The  mUhUr  coaf  may  he  tlie  8t*at  of  inflammation, 
a*5  a  ri^ult  i»f  which  tnirthy  siihs,  such  as  <"arlKmate  of 
wdciimi  and  the  phosphates,  are  depiisited  in  the  tunica 
muscularis.  If  the  sidtsare  deposited  in  a  ring  anaind 
the  arter\%  it  is  tenned  annular  eah-ification  (Fig.  tjfj9); 
if  it  is  rfpread  out  over  (|uite  an  extensive  segment  of 
the  artery',  it  is  tenncd  tnlmlar  ciilciliealiun ;  if  in 
jMitches,  it  is  designated  as  laminar  ralcilieatiiKU.  The 
vessel  hise.s  it^  normal  elasticity  in  cfinsequeuee  of  the 
ritriditv  produced  bv  tlie  deposit  of  the  earth v  mate-  CHjHnnaiout.fUiDroiy 
rialH,  antl    the   artery   feels   like   a    pipc*-stem    pjactnl     nrtcry.inii^^'tric'rMHh 

1         .1  1  •  n^i  1  i'    *  life       rauuficulious. 

im<Jer  tlie  skm.       1  he   vessel   srH>n   hecomes  nuuv  or     >jtit  mttgniiieu, 
less  occluded  and   gangrene  of  the  extremity  ensues. 

The  vesH-'ls  chiefly  atfected  by  ehronir  artcTitis  are  the  aorta  and  the 
roronar\\  iliac,  and  femoral  arteries,  Tliese  vessels  become  dilated  from 
increaml  blood-pressure,  the  elasticity  of  the  arteries  is  lost,  and  this 
ctm<lition  often  leatls  to  the  forma tir»n  of  aneurysm. 

Syphilitic  arteritis  is  produced  by  a  specific  poisfin  atid  is  eharacter* 
izi*<l  by  certain  special  and  elinical  features*  This  form  of  arteritis 
at!<H»ts  the  vessels  of  small  caiilrre  witldn  cinMnnscribcd  areas,  and  usu- 
ally tKX-ur«  in  young  jKH^ple. 

The  cerebral  vessels  are  cliit^fly  affected,  esjiecially  those  which  are 
derived  from  the  internal  carotid  artery.  Syphilitic  arteritis  causes  par- 
tial or  complete  oblitcnition  itf  the  hnucn  of  the  vessel.  The  constric- 
tion in  the  lumen  of  the  artery  is  catise<l  by  the  changes  in  tlic  tunic*a 
tntima,  whii/h   Ixromcs  swttllen   by  cell-iufiltratictn. 

The  treatment  of  arteritis  is  cliiefly  expectant.  The  tendenie«s  along 
the  line  of  the  ldoo<I-vc*ssi'l  is  often  relieved  by  the  use  of  some  remedy 
such  m  iincturt^  of  itKliiie,  witli  a  s<jhition  of  nitrate  of  silver  twenty 
grains  to  the  ounce,  alternately  hut  simultaneously,  painted  along  the 
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operative  interference  is  often  indicated,  and  this  must  be  done  under 
the  most  rigid  antiseptic  precautions.  If  the  arteritis  is  due  to,  or  is 
associated  with,  any  diathesis,  like  syphilis,  gout,  or  rheumatism,  consti- 
tutional remedies  should  be  administered.  Patients  suffering  from 
chronic  arteritis  should  avoid  all  forms  of  active  or  violent  exercise, 
since  rupture  of  the  affected  vessel  is  liable  to  occur. 

SUROBRY    OP    THE    VeINS. 

Before  considering  the  surgery  of  the  veins  a  few  remarks  upon  the 
anatomy  are  pertinent.  A  knowledge  of  the  anatomical  peculiarities  of 
the  veins  will  enable  the  surgeon  to  appreciate  many  things  in  connec- 
tion with  injuries  and  diseases  of  these  special  vessels. 

A  vein,  like  an  artery,  has  three  distinct  coats.  The  internal  coat,  or 
tunica  intima,  is  identical  with  the  internal  tunic  lining  the  artery.  It 
is  a  continuation  of  this  coat  that  forms  the  network  of  the  capillary 
system.  The  tunica  intima  is  composed  of  an  endothelial  membrane 
which  is  not  so  thick  as  in  the  artery. 

The  middle  coat  is  made  up  of  longitudinal  and  circular  elastic  fibres, 
interwoven  among  which  are  found  involuntary  muscular  fibres.  The 
muscular  coat  in  the  vein  is  not  as  thick  or  firm  as  the  corresponding 
coat  in  the  artery,  and  for  this  reason  the  vein  lacks  the  firmness,  con- 
tractility, and  elasticity  which  are  so  characteristic  of  the  arteries.'  The 
thinness  of  the  muscular  coat  in  the  veins  permits  a  bulging  of  the  ves- 
sel in  certain  places  whenever  there  is  any  mechanical  obstruction  to  the 
free  return  of  venous  blood  to  the  heart.  In  order  to  prevent  excessive 
distention  of  the  veins  thev  are  supplied  with  valves  which  serve  to 
mechanically  support  the  column  of  blood.  These  valves  are  present  in 
the  superficial  system,  particularly  in  the  veins  belonging  to  the  lower 
extremities. 

In  the  portal  and  hemorrhoidal  venous  system  the  valves  are  absent, 
which  anatomical  fact  serves  to  explain  the  frequency  with  which  these 
two  systems  are  subject  to  varices. 

The  external  coat  is  composed  of  dense  white  fibrous  tissue  which  is 
several  times  thicker  than  the  internal  coat. 

The  surgery  of  the  veins  may  be  divided  into  injuries^  diseases^  and 
tumors.  A  wmind  of  a  vein,  as  far  as  hemorrhage  is  concerned,  is  less 
dangerous  than  a  wound  of  an  artery  of  a  corresponding  size.  There 
are,  however,  certain  inflammatory  complications  which  may  attend  a 
wound  in  a  vein  which  are  absent  in  a  corresponding  injur)-  to  an  artery. 
The  hemorrhage  from  a  vein  is  less  than  from  an  artery  of  the  same  size, 
because  the  vein  partially  collapses  and  the  force  of  the  circulation  is 
not  so  great.  These  two  conditions  are  favorable  to  the  formation  of  a 
clot  in  the  wounded  vein,  which  usually  collapses  ;  but  in  addition  the 
vein  also  retracts  and  contracts  in  a  slight  degree  like  an  artery,  so  that 
a  coagulum  is  soon  formed  at  the  open  mouth  of  the  injured  vessel. 
This  clot  soon  increases  in  size  by  the  addition  of  fibrin  upon  the  edge 
of  the  wound.  In  hemorrhage  from  a  vein  the  blood  is  extravasated 
into  the  surrounding  tissues,  and  thus  makes  compression  upon  the  walls 
of  the  vein,  and  consequently  diminishes  the  quantity  of  blood  flowing 
from  the  wounded  vessel. 
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In  cjises  of  avulsion  of  a  limb  there  is  little  venous  hemorrhage,  be- 
cause the  torn  veins  curl  up  and  clots  form  at  the  mouth  of  the  wounded 
vessel. 

The  sifirn  of  venous  hemorrhage  is  the  escape  of  dark-colored 
blood,  which  continually  wells  up  from  the  bottom  of  the  wound 
in  an  unbroken  stream  without  rhythmical  pulsation.  Wounderl  veins 
upon  tlic  l)ack  or  side  of  the  thorax  often  give  rise  to  alarming  hem- 
orrhage, since  the  v(;ins  are  of  large  size,  and  in  many  cases  iKK>rly  sup- 
plie<l,  if  at  all,  with  valves.  The  respiratory  movements  of  the  chest 
also  increase  the  flow  in  thesi*  partes,  and  esj^ecially  in  wounds  of  the 
veins  in  the  neck,  rnspiratitm  holds  the  venous  flow  in  partial  check, 
l>ecause  the  chest-wall  is  expanded,  while  in  the  expiratorj'  movement 
the  thorax  bec(»nies  contnictcKl,  the  large  veins  at  the  root  of  the  neck 
are  compn^ssed,  and  tlie  venous  blcKnl  is  checked  in  its  flow  toward  the 
heart,  and  the  blood  wells  up  from  the  cervical  wound.  There  is  imme- 
diate arrest  of  the  flow  by  digital  pressure  over  the  distal  side  of  the 
wound,  and  immediate  return  of  the  flow  when  the  pressure  is  remitted. 
The  entnuH'e  of  air  into  the  vein,  if  situated  in  the  necik,  is  a  mort 
important  a<Ti(lent,  which  demands  si>ecial  attention  on  account  of  the 
imnuKliate  danger  to  life  which  it  pn)duces.  The  jugular,  the  sul)cla- 
vian,  the  axillary,  and  the  thoracic  veins,  and  the  cerebral  sinuses  if 
wounded,  may  permit  the  entrance  (»f  air,  which  mjiy  cause  imme<liate  death. 
It  is  possible  for  this  fatal  result  to  occur  without  a  wound  in  the  vein, 
as  in  air-embolism  fr(»m  the  uterine  simises  after  delivery  or  from  bub- 
bles of  gas  deveIope<l  from  dec( imposition  in  gimgrene.  The  air  is  car- 
ried by  suction  to  the  right  auricle  and  ventricle,  and  here  l>econies 
mixed  with  the  blood  in  these  cavities,  forming  air-emboli.  The  right 
heart,  incapable  of  forcing  these  emboli  with  the  bloinl  through  the 
lungs,  leaves  the  left  heart  empty,  and  it  at  once  colhipses.  In  conse- 
(pienee  of  this  inability  of  the  left  heart  to  send  blcHxl  to  the  ct^rebrum 
fatal  synco|)e  follows.  In  animals  injections  of  air  have  l)cen  made  into 
the  eir<*uIation  without  serious  disturbance,  but  in  the  human  b€»ing  the 
introduction  of  air-cniboli  is  usually  attendwl  by  almost  instantaneoiLs 
death.  The*  entran(H'  of  air  is  accompanied  by  a  sudden  hesirt  failure, 
irregularity  of  respiration,  and  dilatiition  of  the  ptipil,  and  a  churning 
sound  synchronous  with  tlie  ventricular  systi)le  of  the  heart  is  heard  at 
the  time.  These  manifestations  are  usually  prec^tnled  by  a  guttling: 
noise,  and  in  a  few  seecuuls  convulsions  cxjcur,  followed  by  death.  In 
the  wound  itself  bnl)bles  of  air  are  present. 

Certain  eoniplieations  often  arise  after  a  vein  is  woundeil,  among 
which  may  l)e  nientione<l  phlebitis,  oMlenia,  thrombosis,  enil)olism,  meta- 
static abscesses,  gangrene,  an<l  sc^condary  hemorrhage. 

The  treatment  of  a  woun<l  in  a  veindejx»ndsu|Hm  the  size  and  situa- 
tion of  the  vessel.  If  the  vein  is  small  and  also  superficial,  elevation  of 
the  liml),  ecpinble  pressure  upon  the  distal  side,  ana  fixation  of  the  part 
will  sntliee.  Jf  the  vein  is  large  and  dwply  situated,  the  injured  vessel 
should  l)e  s(Might  after,  and  both  ends  of  the  divideil  vein  socuretl  by  an 
aseptic  silk  or  catgut  ligature.  If  the  wounded  vein  is  within  one  of  the 
three  great  ctivities  of  the  body,  an  oi)eration  of  magnitude  is  indicatiil 
in  order  to  reach  and  control  the  hemorrhage. 

In  case  a  large  vein  like  the  femoral  or  the  popliteal  is  wounded. 
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^enbeck  hag  Sttggegfaid  and  pnictiseil  with  siiccciis  the  li^atioti  of  tlie 
corresponding  arten\  Thb  Mill  arvcM  at  oneo  an  nlurniiiig  hemorrhage 
from  one  uf  the  large  venous  trunks  of  the  extremitie.s. 

The  treatment  of  the  eutranee  of  air  iuto  tlu*  veiu.s  (»t>nsists  in  inime- 
«li:Hrly  making  <li*rital  ureK'-ure  on  the  eanHne  nide  nf  the  woimiled  vein, 
]<-\v*  ring  the  head,  the  hypoflerniir  ii4nnriistmti(Hi  of  eanline  stinmlnnts, 
hjhI  the  |H*rf(>rmance  of  artltieial  ro|jirati()iu  Water  jHinred  [mnuHliately 
into  the  weaind  is  said  to  prevent  the  iVirther  intrre.^s  of  [>iibble.'^  of  air. 
The  wound  in  the  vein  shmild  he  in,^tant]y  <'h»sed  hy  the  *iurgeon*i5  finger 
hy  a  smiUI  s^paige.  EsniarelTs  lianilageeau  he  applied  to  the  extremi- 
with  a  view  to  sm-nding  the  bIo(«l  to  the  heart.  Inhalation  uf  t«xygen 
I  alno  Ix-en  HUggeMeih  Tnieheotoniy  e^m  he  at  (Hie*'  perfornietl,  and  a 
introtluetnl  and  air  blown  into  the  lungs,  whieh  will  stimulate  the 
ilnionarj'  cireulation  and  foree  init  the  air-c»niholi.  In  openitiouH  u[Kai 
he  ne<»k  the  (^urgeon  should  avoid  dividingtisw^^ues  when  tightly  stretehoti, 
nd  in>§tni<*t  his  assistant  tu  he  always  ready  to  make  pressure  between 
be  wound  and  the  heart  in  the  event  of  WiHmding  a  vein.  The  Imndle 
the  siudjM'l  should  he  UH'd  to  tease  out  tnim >rs  or  glands,  ami  the  rise 
'the  knife  avoidnl  a.s  far  as  tK)s<il>le,  Ihiteher  of  Dublin  reeornniendcHl 
lie  n^*  fif  a  teni|M>nir\'  silver  wire  passtnl  beiieatli  the  veiits,  and  then 
ct»ui premising  the  veins  by  tightening  the  Hgature  temponirily  over  the 
tnt**gtunrnt.  In  ease  of  exeisiou  of  a  hirge  vasenhir  tunioi-— notably 
tlu'  teinale  breast  — this  phin  can  \w  ad(>pte<l,  since  this  compression  pre- 
vents the  sudden  h»ss  of  bhK»d  and  the  entnince  of  air  into  the  large 
ituhiUst  vess4.'ls  whieti  go  direct  to  the  In  art. 

WotJXDH  OF  Spec'IAL  VEfNa — A  wound  of  the  jugular  vein  in  the 

>wer  part  of  the  ne<'k  is  generally  fatal  from  t!ie  loss  of  hhHKl  or  from 

lie  entrance  of  air.    The  direeti(*n  *if  the  wound  intluence.-.  theimnicdiate 

irtigiiosis,  siru'c  a  longitutlinal  slit  will  nt»t  ga|M^  so  widely  as  a  transverse 

lit*,  which  is  held  \\k\v  open   by  the  aetit^u  of  llie  deep  cervical  fascia. 

"  the  internal  jugular  vein  is  wtamded  near  it>  enlnon-e  into  the  skull, 

elides  the  <bngei>i  arising  from  the  li^ss  of  hltuKl  and  the  entninee  of 

air  there  are  tlie  additional  <langers  of  septic  inf*'ctinu  and  of  venous  and 

inuii  thromlKiHis.     In  4;i  av^^s  <if  ligation  of  the  internal  jugular  e<jl- 

t.iefl  by  (iross,  only  4  ca^^c^  terminated  fatally,  and  thes4'  from  secondary 

aorrhagi' — a  caus<^  of  death  whieh  can  l)e  eliminated  l»y  rigid  enfuroe- 

mcot  of  the  grnH  |)rinciples  of  aseptic  surgery, 

Uhrnition  int<»  the  jugular  veins  hits  been  often  t^bscrv^d  as  a  sequel 
i^mrlct  fever,     N(»arly  all  the  cases  (>ccurrt»il  in  children.     Cervical 
alH*r^*uUir  abscH*s*M*s  may  n^main  indolent  for  a  long  whih%and  tlicn  snd- 
'  irt  up  in  a  phlcgmcmeius  nnumcr  ami  jK-ribrate  into  thejugidars. 
•f  Lyons  has  suggested  the  uh*  of  the  h(»t    iron  to  arrest  the 
bleeding  in  these  si-eondarv'  hemt»rrh!iges,  and  also  to  arn*st  the  plinge- 
~pfiie  {Spread  of  the  inHammati<m.     In  the  sinus  leading  to  these  tuber- 
lIoui%  alwK'esi^es  the  bacilli  of  tuberculosis  may  be  foumh 
Injuries  of  the  subclavian  and  axillary  veins  are  also  most  serious  on 
ii>ant  of  the  pntfuse   hemorrhage  and    the  |>oKsible  entrance  of  air. 
roamb  of  the  femond  and   jioplitcjd  veins,  in  adfbtiou  to  the  dnnger 
lo^  «tf  bhMwI  in  cons4*ipicn*'e  of  the  size  of  the  vessel,  are  liable  to 
(irlluwetl  by  gangn'ue  <if  the  extremity. 
Id  tigating  veins  care  should  be  exerfjised  to  completely  occlude  the 
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vessel,  since  secondary  hemoirhage,  sepsis,  and  air-embolism  have  fol- 
lowed careless  or  incomplete  ligation  of  the  vessel.  Stj'ptics  should  not 
be  employed  to  arrest  hemorrhages  from  veins,  since  the  dangers  of  in- 
flammation are  very  grcjit,  in  addition  to  the  possible  formation  of  septic 
thrombi  and  infective  emboli. 

In  the  removal  of  large  tumors  it  becomes  often  neoessarj'  to  expose 
for  a  considerable  space  large  venous  trunks.  The  formation  of  throm- 
bosis in  the  denuded  vein  has  been  demonstrated  to  be  the  result  of 
unusual  violence,  in  coiise([uence  of  which  an  inflammation  in  the  sur- 
rounding tissues  has  been  excited.  If  both  of  these  etiological  factors 
are  avoided  by  care  in  the  oi)erative  technique  and  by  rigid  asepsis,  it 
has  been  shown  by  Pilcher  that  the  dangers  of  phlebitis  and  thrombosid 
are  not  to  be  feared  by  the  surgeon.  If,  however,  it  has  been  necessaiy 
to  disturb  the  cellular  and  connective  tissues  about  a  vein,  or  if  suppura- 
tion previously  existed,  the  better  plan  is  to  expose  the  vein  freely  and 
ligatc  it  above  and  below  with  catgut,  and  excise  the  segment  between 
the  ligatures.  Even  large  veins  like  the  internal  jugular  have  been 
treated  after  this  manner  and  no  unpleasant  disturbances  have  followed, 
not  even  as  regards  the  cerebral  circulation,  o^ving,  without  doubt,  to  the 
free  anastomotic  branches,  which  soon  carry  the  blood  back  to  the  heart 

Pilcher  and  Fowler  have  demonstrated  that  the  antiseptic  catgut 
causes  an  absorption  of  the  internal  coat  at  the  i^oint  of  compression,  the 
middle  coat  falls  together  and  becomes  unitea,  and  the  ligature  itself 
becomes  buried  in  the  substance  of  the  external  coat,  and  thus  a  large 
vein  will  become  o<*cluded  without  the  intervention  of  a  thrombus. 

In  lateral  wounds  of  large  veins,  where  a  silk  ligature  might  cause 
irritition  if  left  lor  an  indefinite  period,  the  use  of  the  pressure-forcep 
has  been  employed  with  success.  The  forceps  are  left  upon  the  wounded 
vein  for  forty-eight  houi-s  and  then  removed.  The  small  canal  le9din<|: 
down  to  the  vein  will  heal  immediately  upon  the  withdrawal  of  tlie 
aseptic  instrument.  Pilcher  reports  a  successful  case  in  which  he  em- 
ployed this  method  on  the  internal  jugular. 

Braun  has  collected  27  cases  in  which  lateral  ligature  lia8  been  tried 
U|K)n  the  following  veins : 

Vcs.scl.  No.  of  Cases.  Recovered.  Wed 

Internal  jiii^'ular 12  *  9  3 

External  jni^ular 1  1 

Sulx'lavian      1  1 

Axillary 5  5 

I'Vnioral 8  2  JS 

27  Ts  9 

The  ']  deaths  in  which  the  internal  jugular  was  tied  by  a  lateral  ligature 
were  caused  l)y  seconchny  hemorrhage  ;  5  of  the  6  deaths  following  liga- 
ture of  the  f(Miioral  wiM'c  <lue  to  pvicmia.  Both  of  these  causes  of  death 
can  be  rliniiuated  by  aseptic  surgery. 

IjifcrnJ  siifurr  Ikw  been  ( luployed  by  many  surgeons.  The  editor  has 
C(>llccte(l  al>out  twenty  successful  cases  of  lateral  suture  involving  the 
internal  ]U<>ular,  axillary,  aud  femonil  veins. 

The  advantages  of  lateral  suture  are  very  great,  since  the  continuity 
of  the  lumen  of  the  vein  is  not  destroytHl.  This  methcxl  of  treatment 
can  be  easily  j)eri'oruied,  and  increases  the  prospects  of  healing  by  pri- 
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mary  intention.  The  only  real  disadvantage  that  has  been  proved  is  the 
danger  of  secondary  hemorrhage,  but  this  can  be  prevented  oy  the  appli- 
cation of  antiseptic  surgery. 

The  introduction  of  anaesthetics  and  antiseptics  has  revolutionized  the 
manner  of  the  treatment  of  wounded  veins.  Anaesthetics  enable  the 
surgeon  to  dissect  down  upon  a  large  vessel  without  fear  of  wounding 
important  structures  on  account  of  the  movements  of  the  patient,  while 
antiseptics  permit  an  animal  ligature  to  be  applied  and  buried,  in  conse- 
quence of  which  primary  healing  is  sure  to  follow. 

The  condemnation,  therefore,  of  the  operation  of  hiteral  ligature  to 
wounded  veins  is  without  foundation,  since  recent  statistics  demonstrate 
clearly  that  the  causes  of  death  can  be  avoided  in  these  days  of  antisep- 
tic surgery,  and  that  the  rules  which  w^ere  set  forth  by  the  older  surgeons 
should  be  disregarded  since  the  employment  of  antiseptics  and  anaes- 
thetics. 

In  a  wound  of  the  femoral  vein  near  the  saphenous  opening  ligation 
of  the  superficial  femoral  has  been  suggested.  It  is  claimed  tliat  this 
operative  procedure  will  permit  sufficient  blood  to  enter  the  extremity, 
and  at  the  same  time  provide  a  way  for  the  collateral  venous  circu- 
lation to  return  to  the  heart.  The  editor  has  seen,  on  the  other  hand, 
the  femoral  vein  ligated  after  injury  without  a  simultaneous  ligation 
of  the  superficial  femoral  artery,  and  no  ill  effects  arose.  The  same  is 
true  of  the  axillary  vein. 

Rupture  of  veins  may  occur  in  consequence  of  severe  contusions  or  as 
a  result  of  pathological  changes  incident  to  varicose  veins.  A  venous 
haematoma  immediately  develops,  and  the  extravasated  blood  forms  a 
good-sized  tumor  under  the  skin.  This  clot  may  undergo  absorption  or 
it  may  become  organized.  Occasionally  the  blood  causes  inflammation 
by  tension,  and  suppuration  follows.  Operative  interference  is  indicated 
in  these  cases  in  order  to  make  the  wound  rigidly  aseptic,  and  thus  pre- 
vent any  danger  from  the  formation  of  septic  thrombi  from  which  infec- 
tive emboli  may  arise. 

The  DiSEAStis  of  Veins  arc  phlebitis,  thrombosis,  embolism,  varices, 
naevi,  aneurysmal  varix,  and  varicose  aneurysm. 

The  profession  is  indebted  to  the  renowned  English  surgeon  John 
Hunter  for  the  first  contributi(m  to  scientific  knowledge  pertaining  to 
the  inflammation  of  veins.  Hunter  in  1784  reported  his  researches  and 
experimental  studies  on  veins. 

Phlebitis  can  be  classified  in  a  manner  similar  to  that  given  for  arte- 
ritis. If  the  inflammation  involves  the  tunica  intinia,  the  term  "endo- 
phlebitis"  is  employed ;  if  the  middle  coat,  "  mesophlebitis ;''  if  the 
external  coat,  *'  periphlebitis." 

Inflammation  of  a  vein  may  be  confint^l  to  a  small  segment  of  the 
vessel  or  may  involve  nearly  the  entire  length  of  the  vein.  Phlebitis 
is  more  frequently  observed  than  arteritis.  Inflammation  of  the  vein 
may  be  acute,  subacute,  or  chronic. 

Acute  phlebitis  is  usually  diffiise,  and  is  caused  by  a  suppurative  in- 
flammation of  the  tissues  just  external  to  the  vessel,  by  a  thrombus,  by 
traumatism,  by  infection,  by  severe  operations  upon  the  bones,  by  punc- 
ture of  the  vein,  or  by  ligation  in  the  continuity  (Fig.  372).  It  may 
follow  an  amputation  or  result  in  consequence  of  syphilis,  gout,  rheuma- 


446  SUEGKRT  OF  THE  AETERTES  AND   VEiyS. 

tism,  or  tlie  [merf>eral  state.     Acute  phlebitis  has  been  compared  to  i 
attack  of  erysipelas  of  the  connective  tissue  in  which  the  erysipelatou 
ii»flarnmutii>n  riiiis  a  tiiild  cnurse. 

lit  |jhk'ljitis  the  wnlU  of  the  vein  heerjme  tliickene<i,  and  the  tunic 
intinia  heci^tnes  infiltrjiteil  with  pus-cells  deriveil  from  the  vasa  vasormnJ 
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Acute  phlebJtl§»  sinnd  brdiieli  i>f  Inturtmi  sjiphetmuK:  n,  ilit-celli!;  6.  «ref>lar  ct>*t  !nfiltTmte«1  wUh 
fibrin;  c,  inusculnr  libreii  out  urrns^s  .  f/.  sraall-cell  inttltrftUtm  of  wall :  f,  intense  amiU^ccU 
fnlUtmtion  of  tniiim  inUiuit;  /,  lamhiati'd  dc'|xisli  of  (ibrin;  g,  ftccumuktutl  leucucytet  oo 
mmt\    >:  Af). 

The  middle  ami  extern;!!   ci^ats  also  become  cedematous  and  infiltrated^ 
with  pus  and  senim.      I'ntler  these  cireinustanee!4  a  thitimbus  form%H 
and  oeensionally  it  so  eoruiiletely  blocks  the  lumen  of  the  vein  as  to      ■ 
jtrevent  the  intlarnuiatory  exudates  from  bein^  carrial  into  the  geneml 
cireulation. 

If  tlie  thrombus  nuderp>ps  degeneration  an<l  the  lumen  of  the  vein 
not  com[»Ietely  oeebided,  mi  mite  particles  of  the  disiutegrateil  clot  may] 
Ije  swept  into  the  cireulation,  and  if  septic  caust*  a  metastatic  abscess,  ^ 
if  non-septic  prcMhiee  a  cireumsf*ribed  area  of  softening. 

Sithavntt'  jthiffjtfU  is  ^enenilly  eircumseribed,  and  is  not  so  dangerouj 
as   acute    pldehitis.     Tliis    variL'ty   (jf    phlebitis   usually   follows   someJ 
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chronic  disease  of  the  coats  of  the  vein  in  which  thickening  of  the  walls 
by  the  deposit  of  fibrinous  matter  has  taken  place. 

Chronic  phlebitis  is  usually  associated  with  varix  of  the  vein.  The 
process  is  somewhat  similar  to  that  producing  atheroma  of  the  arteries. 
Chronic  phlebitis  is  not  so  dangerous  as  a  corresponding  inflammation 
of  the  arteries,  since  the  absence  of  the  same  amount  of  blood-pressure 
in  the  vein  makes  a  difference  in  the  clinical  manifestations.  Chronic 
phlebitis  affects  more  especially  the  external  coat  of  the  vein.  Occa- 
sionally there  are  patches  along  the  internal  coat  which  undergo  cal- 
careous degeneration. 

The  symptoms  of  phlebitis  vary  according  to  the  variety.  In  the 
acute  form  are  present  along  the  course  of  the  vein  severe  pain  and 
tenderness,  and  there  is  oedema  of  the  extremity,  with  pitting  on  pressure 
and  with  discoloration  of  the  integument  lying  over  the  vessel.  The 
superficial  veins  are  distended  and  full.  In  case  the  deep  veins,  as  the 
common  femoral  or  iliac,  are  involved,  the  oedema  gives  rise  to  what  is 
known  as  "  white  leg."  If  infection  becomes  general,  there  are  present 
rapid,  irritable  pulse,  elevation  of  temperature,  chills,  dry  tongue,  great 
restlessness,  and  sometimes  delirium,  with  severe  pain  in  the  joints.  In 
the  mibacute  form  the  pain  and  tenderness  are  more  or  less  circumscribed, 
oedema  of  the  extremity  is  not  likely  to  occur,  and  the  skin-discoloration 
is  limited  to  the  vicinit}'^  of  the  affected  segment  of  the  vein.  The  pulse 
is  not  so  rapid,  and  the  temperature  is  lower  than  in  the  acute  forms,  and 
rigors  may  or  may  not  usher  in  the  disease.  In  the  chronic  form  of 
phlebitis  pain  and  tenderness  are  present,  but  they  are  limited  to  the 
affected  segments  of  the  vein.  The  discoloration  is  present,  but  it 
appears  in  patches  along  the  course  of  the  vein,  esjK^eially  at  those 
places  where  the  presence  of  valves  has  caused  an  exaggerated  local 
inflammation. 

There  is  little  or  no  constitutional  disturbance  in  this  variety  of 
phlebitis,  since  it  is  a  very  connnon  complication  in  varicose  veins.  In 
all  forms  of  phlebitis  the  vein  feels  like  a  knotted  cord,  and  may  lie 
su]>erficially  ujxm  the  limb  or  be  imbedded  in  inflamed  and  indurated 
tissue.  If  the  affected  limb  is  permitted  to  hang  down,  there  is  a  sense 
of  weight  and  pain,  which  is  at  once  relieved  if  the  limb  is  placed  in  the 
horizontal  position,  and  the  dilated,  engorged,  and  tortuous  veins  become 
at  once  less  prominent. 

PhhbiiiH  must  not  be  mistaken  for  lymphangitis,  in  which  the  skin  has 
a  brighter  coloring  along  the  track  of  the  lymph-channels,  and  with  which 
an  adenitis  is  associated.  PhlebiiiH  must  also  be  differentiated  from 
inflammation  of  the  nerves,  in  which  no  oedema  is  present,  and,  again, 
from  nenralfjia^  in  which  the  pain  shows  paroxysms  and  is  relieved 
instead  of  increased  by  pressure  applied  over  the  limb.  The  pain  in 
neuralgia  is  sharp,  darting,  and  stabbing  in  character.  The  skin  too  is 
sensitive  to  slight  touch,  but  not  to  firm  i)ressure.  The  pain  in  neuralgia 
is  apt  to  be  increased  at  night,  and  often  shows  some  jx^'iodicity. 

The  treatment  of  phlebitis  consists  in  keeping  the  patient  absolutely 
quiet,  especially  in  the  acute  form.  The  object  of  this  measure  is  to 
prevent  tiie  formation  of  an  embolus,  which  might  ciiuse  sudden  death. 
The  limb  should  be  elevated  to  favor  the  return  circulation  in  the  ex- 
tremity and  to  relieve  the  tension.     Blisters  have  also  been  employed. 
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and  a  solution  of  iodine  painted  along  the  course  of  the  vein,  over  which 
a  solution  of  nitrate  of  silver  (20  grains  to  the  ounce)  is  applied  in 
stripes  or  transverse  bands.  Lead-and-opium  wash  can  be  applied  to  the 
limb  over  the  track  of  the  vessel,  and  over  the  Imt  saturated  with  the 
wash  oil-silk  placed  so  as  to  prevent  too  rapid  eva[K)ration.  Equal  parte 
of  extract  of  belladonna  and  glycerin,  also  Goulard's  extract,  have  been 
recommended. 

In  case  an  abscess  forms  in  coimec^tion  with  the  phlebitis,  it  should  he 
incised  early  and  under  rigid  antiseptic  precautions,  since  the  microbes 
of  suppuration  and  the  ptomaines  may  cause  the  thrombus  in  the  vein  to 
disintegrate  and  soften,  and  pieces  of  the  clot  with  the  micn>-organi5sms 
may  enter  into  the  circulati(m  and  produce  pyaemia.  In  these  circum- 
scribed abscesses  in  connection  with  phlebitis  hemorrhage  is  usually 
absent,  since  the  lumen  of  the  vein  has  been  blocked  by  the  thrombus, 
with  an  adhesive  phlebitis,  as  well  as  by  external  pressure  of  the  po3 
upon  the  vessel.  In  (»4ise  the  superficial  vein  is  involved,  the  prevention 
ot  septic  infection  and  the  dangers  of  emboli  can  be  averted  by  an  ope- 
ration suggested  by  Mr.  Lea,  in  which  a  needle  is  passed  beneath  the 
vein  above  and  below  the  thrombus  and  the  vein  divided.  If  the  deep 
veins  arc  involved  and  the  septic  thrombus  is  causing  tho  symptomt  of 
i)Viemia,  amputation  above  the  inflamed  area  is  indicated  to  gavo  life. 
The  openxtion  to  be  succ'cssful  must  be  performed  early,  before  the  con- 
stitutional symptoms  are  well  marked,  and  with  every  possible  antiseptic 
precaution.     Fortunately,  however,  such  an  emergency  seldom  arises. 

In  addition  to  the  local  measures  mentioned  and  the  employment  of 
operative  interference,  the  patient's  general  condition  must  be  maintained 
by  a  fre(^  and  nutritious  diet,  by  fresh  air  and  tonics,  and  by  judicious 
stimulation.  The  surgeon  must  not  overlook  the  fact  tlmt  great  prostra- 
tion often  accompanies  phlebitis,  and  measures  directed  to  maintain  the 
strength  of  the  patient  from  the  outset  must  be  rigidly  enforced. 

If  syphilis,  gout,  or  rheumatism  complicates  or  causes  the  phlebitis 
specific  remedies  shouhl  be  frwly  administered,  as  marked  improvement 
under  these  conditions  often  follows  the  employment  of  these  dnijrs. 
After  the  pain  and  tenderness  and  all  other  symptoms  have  subsided 
gentle  exercise  is  to  be  reconiinendeil.  Massage  should  be  employed  with 
grout  care  if  at  all,  since  the  friction  might  inflame  the  veins  or  iKissibly 
distnrl)  or  disintegrate  the  thrombi.  If  a  varicose  ulcer  is  associated 
with  the  phlebitis,  the  |)atient  should  l)e  kept  confintnl  to  the  bed  until 
by  proper  nutans  the  ulcer  is  healed,  after  which  an  clastic  stockinjr 
should  be  worn  to  prevent  a  return  of  the  ulcer.  During  the  acute 
attack  the  administration  of  antipyretics,  the  use  of  sidine  cathartics,  the 
employment  of  iron  in  some  form,  and  the  administniticm  of  a  diaphcn 
retic  are  urgently  demanded.  The  use  of  (piinine  in  large  doses  has  l>oen 
greatly  extolled  in  phlebitis,  not  (mly  on  account  of  its  antipyretic  pn>p- 
erties,  but  because^  the  drug  is  supposcnl  to  possess  an  inhibitory  influence 
upon  the  emigration  of  the  leucocytes. 

Klectri<  ity  is  often  of  very  great  benefit  as  a  local  tonic  to  the  miu^ 
cles,  which  in  cons(^(jnence  of  disuse  have  undergcme  a  certain  amount 
ol'  atrophy.  Strychnia  is  an  excellent  general  tonic  to  stimulate  tho 
heart  and  improve  the  circulation.  The  patient  should  not  he  allowi^l 
to  go  about  too  soon  after  an  attack  of  phlebitis,  for  fear  of  the  inuiie- 
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diate  danger  of  embolism  or  of  the  return  of  the  disease.  The  use  of 
all  tight  bands  like  garters  should  be  discontinued,  and  nothing  worn 
which  might  offer  an  obstruction  to  the  free  circulation. 

Thronibosis  is  the  formation  of  a  clot  during  life  in  the  interior  of  a 
vessel  or  in  the  heart.  The  clot  itself  is  called  a  thrombus,  and  it  may 
be  a  primary  affection  or  secondary  to  phlebitis. 

Tne  causes  are  certain  conditions  which  tend  to  slow  the  current  of 
blood,  associated  with  some  abnormal  condition  of  the  endothelial  coat. 
Varicose  veins,  atheroma  of  the  vessels,  ligature,  or  occlusion  of  the 
artery  from  external  pressure  are  etiological  factors  concerned  in  the 
formation  of  thrombi. 

Besides  these  special  diseases  and  conditions  concerned  in  the  etiology 
of  thrombosis,  an  altered  quality  of  the  blood  may  have  a  tendency  to 
cause  its  coagulation.  This  is  seen  in  such  diseases  as  septicaemia,  gout, 
rheumatism,  and  syphilis.  The  change  in  the  endothelial  membrane 
lining  an  aneurj^smal  sac  is  also  a  cause  for  the  fonnation  of  a  thrombus. 
During  an  attack  of  continued  fever  a  thrombus  may  form  in  conse- 
quence of  heart-weakness.  This  is  observed  in  cases  of  severe  surgical 
snock  when  the  heart  becomes  so  feeble  that  the  blood  coagulates.  The 
thrombosed  vein  itself  is  probably  injured  at  the  time,  which  explains 
the  formation  of  the  clot  in  an  otherwise  healthy  vein.  Most  important 
of  all  causes  pertaining  to  the  formation  of  a  thrombus  is  the  abnormal 
condition  of  the  tunica  intima.  The  integrity  of  the  internal  coat  may 
be  altered  by  traumatism,  by  pressure-effects,  by  infective  inflammation, 
by  the  presence  of  parasites,  by  diseases  of  the  coats  of  the  vessels,  and 
finally  by  the  entrance  of  foreign  bodies  into  the  lumen  of  the  vein, 
among  which  may  be  mentioned  calcareous  deposits,  clots,  or  foreign 
bodies  purposely  introduced,  as  horsehair,  tincture  of  iron,  and  metallic 
wire. 

There  should  be  a  clear  understanding  of  the  difference  between  a 
post-mortem  coagulum  and  one  that  is  ante-mortem.  The  former  occu- 
pies only  part  of  the  lumen  of  the  vessel,  is  not  adherent  to  the  tunica 
intima,  extends  into  the  collateral  branches,  and  is  reddish-brown  in 
color.  The  ante-mortem  clot  occupies  the  entire  lumen  of  the  vessel, 
tapers  toward  the  heart,  is  whitish  in  color  and  soft  in  the  interior,  and 
may  be  adherent  to  the  walls  of  the  vessel. 

Thrombi  may  be  divided  into  two  different  varieties,  and  classified 
according  to  the  infective  or  non-infective  character  of  the  thrombus. 
The  non-infective  variety  forms  generally  in  a  vein  in  which  from  some 
cause  the  rapidity  of  the  current  of  the  blood  is  very  much  lessened. 
This  thrombus  generally  begins  in  a  pocket  behind  the  valves,  and  con- 
sists of  fibrin  and  white  blood-corpuscles.  The  thrombus  grows  larger 
and  larger  until  it  fills  up  the  lumen  of  the  vein.  The  thrombus  is  at 
first  white  in  color  and  solid  in  consistence.  When  the  blood  ceases  to 
flow  in  the  vein  on  account  of  mechanical  obstruction  due  to  the  presence 
of  the  clot  which  fills  up  the  entire  lumen  of  the  veSvSel,  the  blood  begins 
to  cixigulate  in  the  vicinity  of  the  primary  thrombus,  so  that  often  the 
secondary  thrombus,  which  consists  of  coagulated  blood,  is  redder  and 
softer  than  the  primarj'  thrombus,  and  fills  up  a  larger  part  of  the  vessel 
than  the  primary  thrombus  itself. 

The  infective  thrombus  forms  in  the  same  places  as  the  non-infective 
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variety.  It,  however,  contains  in  the  clot  bacteria,  M'hich  priKluce  a 
liquefaction  and  a  metamorphosis  of  the  thrombus  into  a  substaooe 
which  resembles  pus.  This  li(juefied  mass  enters  the  circulation  and 
gives  rise  to  the  formation  of  emboli  in  other  organs.  The  presence  of 
an  embolus  in  an  orgsm  cheeks  more  or  less  the  rapidity  of  the  blood- 
stream, and  shuts  oif  a  certain  amount  of  blooil  from  the  tissues  supplied 
ordinarily  by  the  emboHzed  arter\'.  The  nec^rosis  and  putrefaction  now 
extend  over  the  whole  region  which  was  formerly  nourished  by  the 
artery.  Instead  of  a  small  area  of  necrosis,  as  is  seen  in  miliar}'  ab- 
scesses, extensive  necrosis  takes  place.  In  the  i)eripher}-  of  the  necrosed 
tissue  there  is  found  a  zone  of  purulent  infiltration,  and  later  a  zone  of 
pus,  and  thus  metastatic  abscesses  are  formed. 

A  fhromhuii  may  undergo  central  absor]>tion  and  disappear,  or  it  niav 
undergo  organization,  or  it  may  become  absorbed  in  the  |)eriphen'  and 
then  form  what  is  known  as  the  "  tilum  terminale."  In  this  form  emboli 
seldom  follow,  since  the  clot  is  held  in  mtA  by  its  ramification  into  the 
small  branches.  A  thrombus  may  become  liquefied  and  thus  disappear, 
or  it  may  even  undergo  sui)j)uration. 

The  signs  and  symptonis  of  thrombus  are  severe  and  sudden  pain 
in  the  atrected  i)art,  which  is  greatly  increased  by  any  attempts  to  move 
the  limb  ;  the  presence  of  a  well-marked  induration  following  the  course 
of  the  vessel ;  (cdt^nia  of  the  extremity  below  the  thrombus  ;  retlness  and 
swelling  of  the  integument  over  the  site  of  the  thrombus  ;  elevation  of 
temperature;  mpid  pulse;  fr(H|uent  respiration;  and  all  the  manifesta- 
tions of  a  general  sej)tic  infection.  The  <rdema  at  times  is  so  tense  as  to 
prevent  pitting  upon  pressure,  and  eventually  may 
give  rise  to  a  condition  known  as  "elephantiasis.'' 

The  treatment  of  thrombosis  must  be  directed  to 
the  measures  necessary  to  prevent  sudden  death  from 
a  detached  embolus,  and  also  to  the  restoration  of  the 
function  (jf  the  jKirt. 

Rest  is  an  essential  measure,  to  be  rigidly  insisted 
upon  from  the  beginning  of  the  attack  until  the  clot 
is  al)sorb(»d  or  becomes  firmly  adherent  to  the  interior 
of  tlu^  vein.  Massiige  should  be  avoided,  lest  the  clot 
be  disintegrated  and  an  embolus  be  swept  into  the  cir- 
culation, causing  softcMiing,  gangrene,  or  death  accord- 
ing to  the  i)art  in  which  it  is  hnlged  and  the  size  of  the 
vessel.  The  position  of  thei)ai*t  should  be  such  as  to 
favor  venous  circulation.  Blisters  should  never  be 
applied  to  the  (edematous  liml),  and  depletion  should 
not  l)e  enij)loye<l. 

J'Jinboffnin  is  the  occlusion  of  a  vessel  by  a  fibrin- 
ous coagulum  detached  from  a  thrombus,  by  calca- 
reous deposits  washed  oil'  from  an  atheromatous 
ulcer,  by  fat,  by  air,  or  by  shreds  from  a  malignant 
neoplasm  encroaching  upon  the  lumen  of  a  vein. 

The  wonl  "embolism''  is  derived  from  the  Greek 
word  iu^h/ov,  meaning  a  ])lug.  An  embolus  (Plate  H.)  formed  in  any 
of  the  ai>ove  ways  is  not  found  at  the  ])lace  where  the  eoaguhini  orijri- 
nated.     It  is  found  at  the  spot  where  it  has  been  carried  by  the  bloocl- 
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1,  fTom  vegetations  on  the  valves  of  the  left  ventricle  of  the  he^rt  or 
Tetacheil  from  u  thrombus^,  or  from  the  lainuiie  in  the  sao  of  an  aiieiirvsm, 
or  from  a  wound  or  mali^cnant  tunn^r  jri*'»wing  intn  thc^  vuin,  Tlie  ihvs- 
ence  of  tin  einlwihis  causes  tli^tiirbauce  in  the  uiitrition  of  the  |tai1  sujh 
plk^l  Uv  the  vei^sel  thus  (X*ehidtHh  lAK-al  jjr**»i|i:rene  imiv  re,suh  in  eonse- 
tiueiiw  of  the  h»<l|j;enient  of  the  enil>olu8.  In  s^mie  cases  only  a  temjmrary 
Agturhanre  tx*eurs,  as  iit  the  ra_M'of  an  otherwise  healtliy  individual  with 
|bo<i  rin'ulation,  since  the  uollaicpal  sup])ly  will  atlttrd  suificiiut  nutrition 
to  the  att"t*rtecl  part.  AneurvsTu  nuiy  also  result  from  llic  presence  of  an 
enilxilus.  If  the  enilxilus  atfeets  one  *if  the  large  hranchcs  (d'  the  |nil- 
monar)'  arteries  or  the  middle  cerebral  artery,  instant  death  is  likely  to 
MCtir. 

B  The  si^na  and  Bymptoms  of  embolism  eousiM  of  s^udden  sharp  pain 
Irnnsmitteil  along  the  course  of  the  artery,  and  also  located  in  the  [jarts 
whi<'h  were  fvtnnerly  supplied  by  the  ob.^structed  vessel ;  nuiuluiess  and 
ten«lerni'ss  in  the  surrounding  jKiiis,  witli  coldness  and  pallor  of  tlu*  skin 
to  the  vicinity  of  the  lesion.  If  a  thnmibus  is  present,  cajullary  stasis 
otH-urs  at  the  situation  of  the  wound,  and  tedema  below  the  wi»nnd,  wtiieh 
apiM'^irs  dr}%  pufied,  and  unnatund.  Snp|Mir:iti<>n  is  sndflenly  cheeked, 
and  tlie  granulations  liHik  tlabliy  antl  are  bathid  with  a  sanious  si-rous 
fluid.  Iri-eguhir  chills,  fever  td'  an  iutennittent  ty|H\  rapid  pulse,  dry 
t4>ngije,  diaphoresis,  and  thirst  arc  jireseut,  and  occasionally  diliriuiu 
•^)on  snjjervenes.  Embolism  can  als^i  i»ecur  without  any  open  wound 
fnim  a  thn^mlms  fn^nt  wliieh  the  embolus  is  derived. 

The  treatment  of  end>olisni,  in  ease  the  lesi(>n  is  in  one  of  the 
extremities,  consists  in  encouraging  venous  cireulatinn  by  elcvatinn  of 
the  limb,  the  appli^nition  oi'artiticial  warmth  to  the  extremity,  the  admin- 
istnition  of  n^iinni  to  relieve  jwdu,  and  the  use  of  a  gencrc»us  an<l  nntri- 

f'[>U8  diet  with  free  stimulation.  If  gangrene  has  si:*t  in»  autisej>tic 
liiltiees  can  be  applie<l  until  the  line  of  denuircation  has  fbniietl,  after 
Iiieh  amputation  sh(»uhl  lie  [K-rfinned.  The  writer  once  nmputatetl 
the  thigli  mr  embolism  of  the  j>opl ileal  arter}'.  The  endjolus  cmne  from 
veg^'tafions  njjon  the  valves  of  the  heart,  tlie  result  of  an  attack  of  acute 
mrtienhir  rhfMimatism  in  early  life,  and  the  emlM»lus  occnrretl  during 
et>iivah*seenre  fnuii  an  attack  of  lobar  pneumonia. 

VakU'K.s  <m  Vaukxj^e  Vkins. — Varices  are  elongated,  dilated,  tor- 

Uioci^  ainl  thickenetl  veins.      The  term  *'variet*s"  is  rt^strictcnl  to  the 

-  of  the  extremities,  and  notaldy  the  sii|>henous  and  its  branclu^, 

i        -ame  pathoh>gical  condition  when  relerred  to  the  spermatic  veins  13 

red  trarieocrff^  and  to  the  h<'morrhoidal  system  jtHtii  or  hrmorrhoif!n, 
III  this  tHmne<'tion  the  subject  of  varicose  veins  of  the  extremities 
oiiIt  will  1k»  consiilerfHl.  The  disease  bt-gins  by  a  gradual  dilatation  of 
the  vein,  the  walls  of  whicli  sixm  beeome  thiekenHl  by  inflammatory 
eJtodtition.  Tfie  cours4'  of  the  vein  is  tortuc^us,  and  knr»bs  a|>}K'ar  at 
V  nces  ahing  its  length.     The  emlothclial  lining  membrane 

-  rdtered,  and  the  valves,  on  account  of  the  dilatation  of  the 
iiM,  an^  unable  to  snpjKirt  the  column  of  blood.  The  absence  of  this 
ii|iort  afiorded  by  the  valves  causes  the  vein  to  become  dilated  in  seg- 

itii,  and  pouches  are  thus  formed  along  it*i  eonrs^e.     The  middle  and 

-  also   undergo  changes  by  a  proliferation  of  connective- 
nl  by  au  exudation  of  inflammatory  products,    Occtaaionally 
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the  external  C4mt  becomes  very  thin  and  separates  in  certain  segments,  so 
thiit  the  hiteniiil  etmt  pR)trLulef>tlin>u«xh  like  nn  aneurvj^nial  hernia.  This 
|jrotnisi<ni  may  luH'cune  j»enr-shuped  with  a  distinct  pedicle.  The  small 
tninHr  is  the  result  of  tlie  prntnision  f)f  the  iutiTnal  c*nat  with  the  bkKxl, 
fbrrniiiji^  a  pcmcli  or  po(*ket.  If  the  varices  oceur  ita  the  small  venous 
radicles  a.^  they  aris^e  rrt»m  the  capillariei?,  the  vaneosity  is  like  a  fine 
cajjillary  iiijeetion  and  has  an  arborfseent  appearance.  If  the  larger  and 
su|X'rJi(*ial  veins  are  I  he  seat  of  the  varices,  the  vessels  appear  above  the 
snrface  of  the  skin,  and  the  blood  can  lie  readily  felt  in  the  dilated  ihin, 
knotty,  and  torttioiis  eliainiels.  If  the  varieose  veins  ilo  not  stand  ont 
above  the  level  t>f  the  skin,  they  aiv  imbedded  in  o?dematons  tisi^ne, 
which  is  ttiiised  l)y  a  passive  exndation  intc^  the  snrronndinj?  eellnlar 
tissue.  This  variety  of  <iedenia,  also  called  by  Liston  the  **  solid  ledenia," 
differs  from  tlie  i»nlinary  ledcniaj  in  \v1h(4i  some  mechanical  obstruction 
only  is  offered  ti^  the  free  return  of  the  venous  Ijlrwid.  In  the  former 
kind  of  oxhMna  the  limb  (l<»es  nnt  j>it  on  pressure  and  tlie  parts  are  glazed 
ami  tense.  I  j)on  their  siuH'acc  a  most  intractable  eez(*ma  ciftcn  develo[j^, 
followed  by  the  formation  of  varicose  ulcers,  which  give  rise  to  alarminji^ 
hemorrhanfc  if  rupture  of  the  walls  of  the  vein  m'curs  or  if  ulcenitiutt 
into  the  lumen  of  the  vessel  takes  place.  Thromlu  form  in  the  veins  in 
eonsc*|Ucnee  of  the  altered  conditinu  of  the  eiidothelial  lining  nu-mlu-ane, 
ami  also  *n\  account  of  the  irrei!:u[ar  pouches.  These  ehits  c^ftcn  bri»ak 
down  and  ffU'in  abscesses,  as  in  sup|vunitive  thrombophleliitis,  or  the 
clots  may  undergo  orjirfuiizjition  and  m-clude  the  lumen  of  the  vessel,  oh 
in  plastic  thromljo-pldel>itis.  This  latter  |>rocess  may  effect  a  mdical 
cure.  The  thrombi,  instead  of  breakini;'  dnwn  or  umlerpan^  oi^ni/u- 
tion»  may  shrink,  and  Imniuie  of  filirin  be  depnsite<l  ujN>n  them,  ancl  the 
lumen  fd'  the  vein  Ijccotne  oct*liid(HL 

In  addition  to  the  fibrin,  ]jhospiiatc  of  cjdeinm  and  the  sidphate^  of 
ealeium  ami  potassium  are  deposittNl,  m  that  typical  calculi  are  formed^ 
to  which  the  name  of  **  vein -stone:*"  or  **  phlcboliths ''  lias  been  applied. 
In  all  cases  of  varicose  veins  (xay  has  pointeil  out  the  clini^^al  fact  that 
*'the  general  einndatinu  lias  been  subject  to  a  verj'  considerable  aiiil 
long-standing  embarnt'-suient." 

The  causes  of  variees  are  predisposing  and  exciting. 
Annuig  the  predli<ii(miittj  causes  sex  may  be  mentioned,  since  the  dift- 
efise  is  most  fmpiently  setni  in  the  female,  especially  in  consequence  of 
enlargement  nf  the  uterus.  Xp^^  is  also  a  predisjxising  cause,  since  the 
tendency  ttkwanl  varii'ose  enlargement  increases  as  airc>  ?ulvan<*es.  <>b- 
struetinns  in  the  form  nf  liglit-lacing  an<l  the  use  of  y-arters  an*  pnHlisi- 
posing  causes.  Certain  oeeupations  tend  to  the  development  of*  varices, 
Hince  it  has  been  dcmonstnited  that  [>ers<»ns  who  are  habitually  re^piiriHl 
to  stand  are  more  fretpiently  the  victims  of  the  disca^**. 

Among  the  vxeithir/  causes  may  be  cit<^l  all  varieties  of  alxlonnnal 
and  iK^lvie  tmnors,  among  whieh  may  be  mentiimcHl  iht*  gravid  utenis, 
iieoplasrus,  and  feeal  imjuicticm.  These  tumors  Uy  their  pressurc^etlWtii 
cjmse  a  ix-tanlution,  and  in  Riine  cases  even  an  arnvHt,  of  the  flow  of  the 
venons  blood  towai\l  the  heart.  The  prassure  is  exeri^isi'd  generally 
Ufion  the  two  ilmc  vein^,  in  whieh  case  the  varicosities  appear  in  the  tveo 
Iind>s  sinudtaneously. 

Disciuses  of  the  heart  and  lungB  are  exciting  wiuses  to  develop  vari* 
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cose  veins.  A  feeble  heart  will  not  force  satisfactorily  the  blood  back 
to  the  heart,  and  as  a  result  the  current  becomes  nearly  arrested.  In 
affections  of  the  heart  accompanied  by  dropsy  the  serous  effusion  in  the 
peritoneal  cavity  causes  pressure  upon  the  abdominal  veins. 

The  ed^rns  and  symptoms  of  varicose  veins  consist  of  the  presence 
of  elongated,  tortuous,  knotty  veins,  the  size  of  which  is  materially 
affected  by  the  position  which  the  patient  assumes ;  the  formation  of 
ulcers  secondary  to  eczema  and  oedema  ;  the  occasional  presence  of  hard, 
stony  concretions  in  the  veins  of  the  leg ;  and  the  presence  of  thin  skin 
over  these  blue  tortuous  vessels. 

A  varix  of  the  femoral  vein  must  be  differentiated  from  a  femoral 
hernia.  Both  of  these  tumors  present  at  the  femoral  ring,  and  both  dis- 
appear when  the  patient  assumes  the  recumbent  position.  In  the  varix 
the  tumor  returns  as  soon  as  the  patient  takes  tne  upright  position  or 
coughs  while  pressure  is  made  over  the  saphenous  ojwning.  In  femoral 
hernia  the  tumor  does  not  descend  as  long  as  j)re8sure  is  made  over  the 
opening. 

The  treatment  of  varicose  veins  may  be  palliative  or  radical. 

The  paUiative  treatment  consists  of  attention  to  the  general  health 
and  to  measures  directed  to  relieving  as  far  as  possible  the  local  causes. 
The  bowels  should  be  regulated,  the  normal  functions  of  the  liver  main- 
tained, and  the  action  of  the  heart  and  lungs  restrained  within  normal 
limits.  Rest  in  the  recumbent  position  when  practicable,  and  horizontal 
position  of  the  limb  when  the  patient  is  in  the  sitting  posture,  should  be 
prescribed. 

The  local  measures  consist  in  the  application  of  a  properly-fitting 
elastic  stocking  to  give  support  to  the  veins.  The  uniform  pressure  of 
the  stocking  has  a  tendency  to  drive  the  blood  from  the  superficial  veins 
into  the  deeper  ones,  which  are  not  so  frequently  affected  with  varicosity. 
The  stocking  should  be  made  to  exercise  just  enough  pressure  to  afford 
support  to  the  vessels,  and  to  accomplish  this  object  it  becomes  necessary 
to  have  the  limb  accurately  measured.  The  stocking  should  extend 
from  the  foot  to  the  knee,  and  if  the  long  saphenous  vein  is  involved 
the  stocking  must  extend  above  the  knee  to  the  groin  and  be  divided 
into  two  separate  segments. 

If  varicose  ulcers  are  present,  they  should  he  treated  by  horizontal 
posture  of  the  limb  or  rest  in  bed.  Over  the  ulcer  iodoform,  bismuth, 
oxide  of  zinc,  or  aristol  can  be  dusted,  and  MartinV  elastic  bandage 
applied.  A  few  days  before  using  these  powders  the  ulcer  should  be 
freely  incised  in  order  to  remove  the  callous  rim  of  indurated  tissue 
which  prevents  the  ingress  of  blood  to  the  floor  of  the  ulcer.  The 
employment  of  powders  should  be  discontinued  after  a  few  days  and 
balsam  of  Peru  or  stimulating  ointments  substituted. 

The  radical  treatment  has  for  its  object  the  complete  obliteration  of 
the  varicose  veins.  With  this  object  in  view  many  operations  have 
been  devised. 

Mayo  suggested  the  use  of  caustics  in  the  form  of  Vienna  paste, 
which  is  made  of  4  parts  of  potassa  fusa  and  4  parts  of  quicklime  ^^'ith 
spirits  of  wine.  This  paste  is  applied  over  the  vein  while  the  surround- 
ing skin  is  protected  by  a  ring  of  adhesive  plaster.  The  object  is  to 
cause  a  slough  in  the  vein,  and  when  several  of  these  rings  are  applied 
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along  the  track  of  the  vein  the  ehaniiel  becomes  obliterated.  The 
eimstic  paste  is  h'lt  on  for  about  tweoty-ibur  hours.  The  patient  shoultl 
be  ffuitiued  to  tlie  bed  tluring  the  treatment, 

Lee  HUggested  aeupresf^ure,  by  using  several  pins  which  are  jiassed 
beneath  tlte  vein  aliont  an  ineh  apart, and  then  isilk  twisted  around  them 
in  the  fonn  uf  the  tigure  8,  or  by  the  use  of  a  small  elastic  band.  He 
alsc»  suggested  excision  of  st^gnients  of  the  vein  In^tween  the  pins,  espe- 
eially  during  an  attaek  of  ai-ute  Hupjiumtive  pldebitis. 

Sir  W,  Fergusfju  nnxliiietl  Lee*s  operation  by  dividing  the  skin  to 
allow  the  silk  to  sink  down  in  the  gro<>ve  and  thus  come  directly  in 
eimtact  witii  tlie  wall  of  the  vessel. 

Made) ling  idlowed  the  imtient's  leg  to  hang  tlown  frtmi  the  operating 
table,  liaving  i>revionsIy  tied  a  rublwr  tubing  around  the  thigh  tightly 
enough  to  pnxlnce  obstrnction  to  the  venous  return,  Ijut  not  tightly 
enough  to  obstruct  thr*  arterial  flow,  A  double  ligature  is  placed  above 
and  below,  and  an  incision  thrcaigli  the  skin  is  made  longitudinally 
down  the  wliulc*  length  rif  the  vein,  which  is  dissc*cte<l  out  fi^om  alwve 
downward  and  tfie  branehc's  tit^l  as  the  dissection   pt*tx'<*iHts. 

Mr.  Da  vies  Col  ley  adviseil  cojuplctc  excisiun  yf  the  vein.  This  ope- 
ration was  originally  recommentled  by  Cclsus,  but  was  revivefl  and  put 
into  pmctice  by  Mr.  Marshall,  who,  aher  marking  out  the  course  of  ilie 
vein,  applies  an  EsniiU'rh's  l)andage  and  (b'sseets  out  the  eegnient  of  the 
vein  Iji'tween  twt»  pins  placRl  abuve  nnrl  i>clt»w. 

Pi>rta  reiM)uinnL*iids  injcctinns  of  chlural  into  tlie  veiu^  and  Brodje 
suggested  the  siiljeutanciais  division  of  the  veins. 

Isaac  suggested  sul|^hate  of  iron  (1  part  cif  the  pre|mmtion  to  20  or 
30  iif  water).  If  tlie  iron  is  used  any  stronger  than  this,  it  excites  too 
violent  an  inflanuuation. 

Mr,  Bryant  suggested  the  tannin  injeetion  into  the  perivasculnr 
tissue. 

Heri'path  pmctiscd  the  <»pemlinn  *jf  enlarging  the  siiphenous  opening 
by  the  usu  cjf  a  icjiutomc  fur  tlie  pur|jiose  of  removing  a  cause  of  mechan- 
ical obstruction. 

Vclpean,  following  Davat,  employed  a  metal  pin  which  was  passed 
undtT  the  vein  and  upr»u  which  a  t\\  i.sted  suture  was  applied. 

Fricke  pierced  nr  tmnshxed  tin*  vein  with  the  needle. 

Vugt  highly  extiils  the  hyp4»d<Tmatic  injection  of  einvotin  into  the 
]>erivasenhir  eoiuiective  tissue.  Tlu"  ergotin  shonkl  he  freshly  prepared 
in  distilled  water,  to  wliicli  a  small  rpiantity  c>f  earboHe  acid  can  (*e  added 
to  prevent  dtx'ouiposition.  The  punctures  made  by  the  needle  are  her- 
metically sealed  by  iodnform  and  styptic  collodion.  The  vein  should 
never  lie  wounde^l. 

Lange  suggc^sts  in  the  same  manner  pure  carbolic  acid  or  absolute 
iilcoluil,  and  Br»zeman  intntdnced  the  bntton^suture. 

Tillmauus  liighly  pmises  the  employment  of  ignipuneture  of  the 
varicfisf*  veins  with  the  fine  |)nint  of  the  needle  of  a  Pa(|uelin  c^iutery. 
The  punctures  heal  under  a  scab  which  eventually  falls  otfl  The  ust*  of 
iodoform  and  stypti*-  cipllrHliuu  can  be  einpKived  if  the  openings  bletHl. 

Many  iither  ^tperatinn^  might  lw»  nientioneil  for  the  relief  of  vari(Hm* 
veins,  but  the  list  is  sufhciently  complete  to  illustrate  the  principles  upon 
which  all  the  operations  are  based. 
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Phelps  has  suggested  an  antiseptic  operation  based  upon  the  applica- 
tion of  multiple  ligatures  to  the  internal  saphenous  vein.  In  Phelps's 
operation  are  embraced  all  the  advantages  of  the  other  metho<ls,  and  it 
seems  destined  to  be  the  most  valuable  addition  to  the  surgery  of  varicose 
veins.  He  restricts  his  operation  to  those  cases  in  "  which  there  is  some 
direct  purpose  to  accomplish/'  and  which  may  be  very  well  classified  as 
follows : 

1.  Cases  where  this  condition  constitutes  disability  in  physical  exam- 
ination, as  for  the  admission  to  the  army  or  navy  or  for  appointment  in  a 
municipal  department. 

2.  Cases  where  the  size  of  the  veins,  the  formation  of  venous  tumor, 
or  the  attenuation  of  the  coats  or  tegumentary  coverings  threatens  hemor- 
rhage. 

3.  Cases  where  chronic  ulceration  or  eczema  exists. 

4.  Cases  where  circulation  has  been  so  far  impaired  as  to  occasion 
swelling  of  the  feet  or  loss  of  power  in  the  limb. 

In  a  publishe<l  list  of  nearly  two  hundred  cases,  to  which  many  since 
have  been  added,  Phelps  has  performed  this  operation  with  no  death  and 
no  septic  infection,  and  in  all  cases  a  most  satisfactory  result  as  far  as  the 
immediate  eflTects  of  the  operation  are  concerned,  and  in  only  a  few  cases 
was  a  secondary  operation  required.  Intractable  eczema  disappeared, 
varicose  ulcers  healed,  oedema  subsided,  natural  circulation  was  restored, 
and  over  a  period  of  three  years  at  least  the  cure  appeared  permanent. 

Phelps's  operation  is  based  upon  the  principle  of  "  entire  occlusion  of 
the  whole  length  of  the  affected  vein."  He  applies  numerous  ligjitures 
to  the  vein,  in  some  cases  as  many  as  seventy  or  eighty.  The  intervals 
should  not  be  greater  than  from  one  to  two  inches.    If  a  varicose  ulcer  is 

S resent,  the  Paquelin  cautery  should  be  employed  in  order  to  ol>viate  the 
angers  of  sepsis  and  also  to  stimulate  fresh  and  healthy  granulations  to 
cure  the  ulcer.  The  application  of  rigid  aj^epsis  is  nectssary  to  prevent 
suppuration.  The  entire  limb  should  be  rendered  thoroughly  aseptic 
before  beginning  the  operation.  The  material  used  for  ligation  is  catgut, 
and  special  pains  should  be  taken  to  ensure  its  perfect  asepticity. 

The  ligation  is  best  performed  by  the  use  of  *^  a  flattened  straight 
needle  sufficiently  broadened  toward  the  point  to  enclose  an  eye  for  the 
catgut  immediately  behind  the  vein,  and  the  needle  unthreaded  and 
withdrawn." 

"  The  needle  is  then  carried  immediately  in  front  of  the  vein  through 
the  openings  which  it  has  previously  made,  and  the  end  of  the  ligature 
caught  up  and  brought  back.  The  vein  is  thus  sul)cutaneously  included 
in  the  ligature,  which  is  then  tied  and  cut  short,  and,  if  the  catgut  is  fine 
enough,  the  knot  pushed  back  beneath  the  skin.  If,  however,  the  vein 
is  larger,  and  coarser  catgut  has  to  he  used,  no  trouble  results  from  leav- 
ing the  knot  in  the  orifice  of  the  wound.  It  occasionally  hap[)ens  that  a 
large  anastomotic  vein,  passing  vertically  inward  to  the  intermuscular 
vessels,  will  prevent  occlusion  of  a  superficial  vein  at  a  given  ]>oint, 
leaving  a  globular  varix.  In  that  ease  it  may  be  necessary  to  tie  the 
anastomotic  branch.  This  may  be  done  in  the  manner  devised  by  Dr. 
E.  W.  Clarke,  house-surgeon  at  the  New  York  Hospital,  for  approx- 
imating the  fragments  of  a  fractured  patella.  The  ligature  is  carried 
deeply  along  one  side  of  the  vein ;  the  needle  is  re-entered  at  the  point 
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of  f  xit,  and  with  tlie  ligature  curried  at  right  aiiglei^  to  the  first  line  of 
puncture;  it  i.s  then  I'e-eiitert'd  at  the  second  jioint  i»f  exit,  and  carried  at 
riglit  angle?^  to  the  second  line  of  puncture ;  it  i.s  again  iie-eiitered  at  the 
last  p«iiut  of  exit,  and  bn^ught  out  at  the  original  point  of  entrance,  thus 
surrounding  the  vein.  After  the  di-essings  have  \K^m  applie<l  the  limb 
s^hnuhl  he  plaeed  upon  u  jiosterior  j^jvliut  and  the  patient  kept  in  bed  for 
ahnut  ten  days  or  two  weeks,  after  which  lie  slumld  wear  a  roller  Ixindage 
fi»r  two  tuiauhs," 

N.Evrs,  or  niothcrV  mark,  is  a  tumor  composcfl  of  dilated  cjipillarie-^ 
111  the  form  of  eonvokitions.  The  tenns  birtli-inark,  tekugiectasis,  and 
etrawberry  mark  are  synonymous.  Na'vi  are  situated  in  the  cijrium  and 
also  iu  the  subeutaueous  tissues.  They  are  eongeiiital,  and  appear  at 
birth  in  the  furni  of  a  l>riglit  red  spot  just  uutler  the  epithebal  layer  of 
the  skin.  If  they  are  situatetl  suj)er(ieially,  they  involve  the  ea|)illar}* 
network  only,  but  if  situated  deeply,  they  may  involve  tlie  vein.s  and  are 
then  imbedded  iu  the  sulx'utancous  tissue.  In  the  former  ca^e  the  ap- 
pearance of  the  patch  is  bright  re<l  ;  in  tlie  latter  case  it  is  bluish,  and  is 
^unetimes  designated  ns  a  [jort-wiue  .stain*  The  patches  vary  in  size 
from  the  point  ol'  a  [iui  to  an  area  which  would  not  he  covereil  l>y  the 
hand»  They  are  observed  uptin  the  trunk,  face,  sical|),  and  extremities, 
Tliey  prest^nt  often  an  unsightly  app^_^a ranee,  but  seldom  give  rise  to  pain. 
They  may  cause,  if  injureil,  troublesome  and  m  .some  cases  alarming 
hemorrlijige.  They  ulcerate  oeeasionally,  in  wliieli  case  fatal  hemorrliage 
may  oeeur. 

The  J  lie  v  us  is  composed  of  a  network  of  newly*formed  and  old  capil- 
laries, tlie  walls  of  whieli  are  dilated  so  as  to  form  iXHiehes.  The  tumor 
seklom  rises  above  the  level  of  the  true  skin.  Xann  are  found  also  uikjh 
mucous  surfaces,  in  glands  like  the  maimnary,  also  in  tlie  brain  ana  in 
the  IwHies,  Nievi  are  <H'casitmaIly  found  iuibtnlded  in  hyperti'ophied  and 
pigmented  skin,  and  hair  is  fuuud  growing  from  tlie  surface. 

In  the  e/n'<?n<o/(.v  futfpomti  (Fig.  374)  there  are  no  sepamte  ve8s<j'Ls 
which  arc  distinct,  but  the  bli»od  is  c^outaiucd  in  spaces  which  are  lined 
by  endothelium.  Ttie  anatomical  arrangement  is  similar  to  that  of  die 
cavernous  imrtion  of  the  i>euis  in  which  tlie  function  of  erecdlity  is 
present.  The  tumor  itself  is  partitionetl  oft'  by  connective-tissue  S4:»pta, 
and  into  these  spaces  iiuid  liloud  flows.  The  origin  of  these  congenital 
vascular  tumors  is  still  mib  jitrftcr,  Rokitausky  and  the  followers  of  his 
sehcju!  of  pathnlfigy  Ijclieve  that  these  cavernous  spaces  are  formed  in 
tlic  iVetus  out  of  the  surnamding  eimncctive  tissue,  and  that  later  the 
cjipillarics  open  into  them  and  supply  the  blood  to  fill  the  sinuse*^ 
Other  j>atliologists  hold  the  opinion,  which  is  now  accepted,  that  the  exist- 
ence of  these  congenital  vascular  tumors  i.s  due  to  a  dilatation  of  the 
aijii Maries,  the  walls  of  which,  lying  adjacent  to  each  other,  eventually 
beecane  absorl>ed  ami  s|nices  are  tlms  tbrmed.  Cavernous  angiomata  are 
formetl  in  the  subeutane43us  tissue,  in  organs  like  the  liver,  kidney, 
epleen,  brain,  uterus,  and  also  iu  bone  ami  in  eav^itics  like  the  orbit* 
These  tumoi-s  pulsate  and  gn:»w  much  larger  ttian  the  capillar)-  mevus- 
If  pressure  is  applic*!  to  them,  they  can  be  made  to  |mrtially  disappear, 
but  as  s*K)n  as  the  |)iTSsure  is  remitted  they  immediately  reappear.  The 
histological  formation  is  very  similar  t<>  that  of  true  carcinoma,  with  the 
exception  that  the  spaces  are  filled  with  fluid  blood  instead  of  epitheli:il 
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Fig.  377. 


pear,  but  nitlier  a  tendency  to  grow  nntil  they  attain  ctmsiderable  siz*^ 

and  fover  a  larg:e  area  of  space. 

Tlie  treatment  of  ntevus,  wliether  of  the  eapillary  or  the  venouii 
variety,  and  of  the  cavernous  angioma,  is  indiciited  ntit  only  for  cjob- 
metie  etft'cts,  but  also  for  the  future  stifety  of  the  juitient.  The  opo- 
rations  whieh  liave  been  devistHJ  lor  the  reHef  of  thesL*  luniitrs  are  mul- 
tifarious, and  ernlimee  ahnost  every  form,  from  the  puneture  of  a 
neetlle  to  a  must  formidabh^  surgiml  prm'edure.  In  tlie  small  e^ipil- 
lar\'  mevi  injeetitms  of  solphate  of  iron  can  be  employed,  provided 
the  na?vus  is  ot^t  situated  Ujjon  the  faee^  net'k,  f»r  scalp.  In  these  situa* 
tions  the  danger  of  the  foraiation  of  a  thromlxos  is  very  great.  An 
emtmlus  might  become  detached  from  tlie  thivtmbus  which  may  be 
swept  into  the  cireulation  aiitl  cause  instant  death.  The  literature  of 
8urgery  eontiiius  ihc  reports  of  many  deatlin  i\\m\  this  cause.  If  the 
mevi  are  ujx)n  the  tnmk  or  upon  the  extremities,  the  injection  method 
e^in  be  safely  employed.  Vaccination  has  been  emph»yed  in  small 
mevi,  hut  the  resrdts  arc  not  such 
as  tti  recoumicuil  this  plan  of 
treatment. 

The  list*  of  the  galvano-cantery 
or  the  thenno-caiitery,  or  of  eleiv 
trolysis^  in  nievi  situated  upon  the 
face,  neck,  or  scalp  is  to  be  highly 
reccifumendcih  If  the  uievus  is  cif 
mmlcratc  size,  it  can  be  tnmsHxtHl 
imdcr  its  Inise  by  two  needh^s  and  a 
ligature  junsscHl  around  under  tlu* 
pins  8o  as  to  e^use  strangulation  of 
the  entire  mass  (Fig.  375). 

If  the  na^vus  is  large.*,  it  can  be 
tied  oil'  liy  ligiUure-^  after  the  man- 
ner of  ligiitirig  tlie  pedicle  in  the 
f»jM:*ration  iA*  ovariotouiy.  Sir  Woi, 
Fergussim  dev  i,st*d  an  operation  for 
gtrangulating  the  Uicvus  "  by  pit-^s- 
ing   a   double    thrciid    bcr»eath    the 


Fig.  370. 


Fergtiiitin'e  llimturc  for 
iiJi'Viis,  liirltKlhti:  Hkiit. 


terromii  i;n>wlni;  throuf^h  THilmoiMTX 
vi>in  Inlti  led  ventricle  or  hi.'«n. 


growth  and  dividing  tlie  l<w»p  left  at  the  hole  of  exit.  Thread  the 
needle  \\ith  one  of  these  ends  and  pass  it  under  the  growth  at  right 
angles  to  tlie  double  thread.     The  needle  is  now  imthreade<l,  aufl  the 
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other  divided  and  put  in  the  eye,  that  it  may  be  withdrawn  with  the 
needle''(Fig.  376). 

Excision  can  be  employed  when  the  nsevus  is  situated  in  such  a 
place  that  an  alarming  hemorrhage  can  be  controlled  and  aseptic  heal- 
ing can  be  secured.  The  use  of  setons  and  of  coagulating  injections  is 
attended  with  danger,  owing  to  the  risks  of  suppuration,  hemorrhage, 
and  embolism.  The  application  of  fuming  nitric  acid  to  a  nsevus  of 
any  size  has  been  abandoned.  The  injection  of  95  per  cent,  of  carbolic 
acid  in  glycerin  has  been  highly  recommended.  Injections  of  a  few 
minims  are  made  around  the  periphery  of  the  tumor  in  several  places. 

In  excision  of  large-sized  cavernous  angiomata  the  base  can  be  trans- 
fixed before  it  is  excised.  In  case  the  hemorrhage  becomes  alarming 
Paquelin^s  cautery  can  be  used.  If  a  vessel  can  be  found  entering  the 
tumor,  it  should  be  ligated  before  attempting  complete  enucleation  by 
excision. 

Tumors  of  veins  are  not  infrequent.  A  neoplasm  consisting  of  hyper- 
plasia of  the  middle  coat  has  been  observed  in  the  ulnar  and  saphenous 
veins,  and  sarcoma  has  been  seen  in  the  vena  cava.  The  writer  has 
recently  observed  a  case  of  sarcoma  of  the  lung  in  which  the  mass  grew 
in  the  shape  of  a  mushroom  through  the  pulmonary  vein  into  the  cavity 
of  the  heart  and  caused  death  (Fig.  377).  The  coats  of  the  veins  are 
very  often  the  seat  of  metastatic  malignant  growths.  The  tumors  ulcer- 
ate through  the  thin  wall  of  the  vein,  and  the  cells  are  thus  swept  into 
the  venous  channel,  and  set  up  metastatic  malignant  foci  in  other  and 
distant  parts  of  the  body. 
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Diagram  of    the  lymphatic  glands  and   vessels  of    head   and   neck,   shov.'ing 
t^e   areas   which    are    drained    into    each    group    of   glands— deep   structures    ir^ 
red   superficial   In   browq. 


SURGERY  OF  THE  LYMPHATIC  SYSTEM 

By  FREDERIC  HENRY  GERRISH,  A.M.,  M.D. 


At  the  banning  of  his  justly-celebrated  Gulstonian  Lectures  in  1879 
Cumow  made  this  statement :  "  The  lymphatic  system  has  had  but  little 
notice  taken  of  it  since  the  time  of  the  Hunters  and  Monro ;  and  from 
the  extravagant  notoriety  which  it  then  attained  it  quickly  passed  into  an 
opposite  extreme  of  general  neglect,  from  which  it  is  now  emerging." 

In  the  sixteen  years  since  these  words  were  spoken  surgery  has  made 
a  wonderful  advance,  thanks  mainly  to  the  genius  of  Lister  and  his  dis- 
ciples, and  the  new  science  of  bacteriology  has  thrown  a  bright  light 
into  many  dark  places.  The  lymphatic  system  has  had  its  share  of  the 
benefits  coming  from  these  sources ;  and,  while  there  is  yet  much  to 
learn,  we  have  the  satisfaction  of  being  far  better  equipi>ed  than  our 

S predecessors,  both  for  diagnosis  and  for  treatment.  We  appreciate  more 
uUy  the  importance  of  the  r6le  played  by  the  lymphatic  vessels  and 
glands,*  particularly  in  their  relation  to  the  dissemination  of  camber  and 
tuberculosis ;  we  perceive  that  the  diffused  and  ill-<lefined  adenoid  struc- 
tures, which  were  largely  ignored  by  the  anatomists,  are  often  the  seat 
of  grave  diseases ;  we  attach  more  practical  significance  to  the  almost 
infinitely  minute  and  indescribably  irregular  spaces  of  the  connective 
tissue  in  which  the  vessels  have  their  origin  ;  and  the  recent  discovery 
that  leucocytes  (lymph-corpuscles  and  c()lorU\ss  blood-(  orpus(*les),  instead 
of  being  of  a  single  kind,  are  of  five  or  more  varieties,  justifies  the  hope 
that  certain  obscure  conditions  of  the  greatest  seriousness  will  soon  be  so 
illumined  that  their  true  character  will  be  made  apparent,  their  early 
recognition  become  easily  possible,  and  thus  a  foundation  laid  for  rational 
theni|)eusis  and  rapid  cure. 

Lymphatic  structures  of  some  kind  are  found  almost  everywhere  in 
the  body,  and,  consequently,  are  involved  to  some  extent  in  morbid  pro- 
cesses, whatever  their  nature  or  situation.  Frecjuent  allusions,  therefore, 
are  made  to  these  organs  in  other  jx)rtions  of  this  work,  and  some  affec- 
tions which  are  essentially  lymphatic  are  very  properly  assigned  to  arti- 
cles on  regional  surgery.  This  article  is  devoted  to  those  diseases  and 
injuries  which  affect  the  lymphatic  system  in  general,  and  the  greater 
part  of  those  in  which  the  implication  of  some  particular  portion  of  it 
constitutes  the  principal  feature  of  the  disorder. 

It  is  of  importance  to  the  surgeon  to  know  precisely  the  parts  which 

*  The  word  "glands,"  as  applied  to  the  bodies  which  interrupt  the  lymph-stream  at 
intervals,  is  objectionable,  because  these  are  not  true  secreting  organs.  The  word  **  pm- 
glion,"  used  by  the  French,  is  preferable.  "Xo<le"  is  perhaps  better  still,  and  will  be 
frequently  employed  in  this  article  instead  of  "gland"  where  its  use  will  not  cause  con- 
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contribute  lymph  to  each  particular  group  of  inxles.  This  infomiatinii 
ht»wover,  ts  not  always  presoixtctl  in  an  intelligible  inanucr  in  the  work 
on  anatomy,  aud  consequently  the  aeeonipauying  diagmmH  liave  he 
devi.sed  in  order  to  show  at  a  glauce  the  t?ourees  from  whieh  nodes" 
accessible  to  the  surgeon's  knife  derive  their  lyuiph.  Thuf*»  when  a 
single  ulmJc  or  a  colony  is  invaded  by  disease,  attention  is  immediately 
directed  to  tlie  region  in  which  must  be  stmght  the  causative  irritation 
or  the  lesion  by  wlneh  toxic  material  has  been  intnxluctKl,  In  using 
these  diagrams  it  should  be  reniemberc<J  that  at  the  mai'gins  of  a  [>eripli-^H 
end  area  there  are  freijuent  lymjihatic  anastonioiM^s  with  surronndiiig^B 
areas,  that  the  nodes  of  eacli  group  conmiuDicate  freely  witli  each  other,  ' 
and  that  every  colony  is  connecteiJ  more  or  less  mtimately  with  ita 
neiorhbors. 


Tdbbrculosis  Km}  Scrofula. 

In  view^  of  the  importance  of  the  rOle  assigned  to  tuberculosis  and 

crofula  in  the  pathohigy  of  lymphatic*  diseases,  it  is  desindde  to  ci>n^" 
Tei^ler  them  in  a  general  way  at  this  iKiint  before  tiiking  up  the  sj)ecif 
atlections  of  the  absorbent  system. 

As  the  intimate  rclatiuuship  of  tubciTulosis  and  scrofula  has  alwar^ 
been  recognized,  they  are  more  conveniently  and  profitably  stndieil  tc 
getber  than  sei>anitely,  anti  hence  are  plaeed  in  the  same  scx-tion. 

Fi>r  a  very  long  time  the  word  *"  tnlierculosis'*  has  suggestecl  to  ll: 
nicdieal  mind  a  tolerably  wellHletined  idea.  It  has,  it  is?  true,  been 
variously  ajvplitHl  by  pathologists,  but  to  tlie  clinician  it  has  meant  a 
di.'^'asf:^  of  wnich  the  m(»st  prominent  and  characteristic  feature  is  the 
development,  in  one  tir  several  of  many  partes  of  tlie  l:M>dy,  of  microsci>pic 
nodnI:u'  masses  wineh  have  a  dis]w)sition  to  multiply  with  more  or  leu 
rapiility  and  to  take  i^n  various  degem  nitive  pnx'csses,  in  tije  course  of 
whieh  the  tissues  (weiipied  are  destniyed,  and  often  the  life  of  the  patien 
imjierilled  or  lost. 

These  minute  bodies  are  called  "  tul>cr€le8/'  from  their  shaj>e, 
they  give  the  disease  it«  name. 

Tnl Mercies  vary  greatly  in  the  materials  which  enter  into  their  eoni- 
p<isition  and  in  the  manner  in  whieh  these  are  arranged.  A  tubercle 
may  Ik*  merely  a  little  e luster  of  leucocyt4'8  or  of  e|>it heboid  cellfi^  or 
eolleetinn  of  these  two  kimls  of  eor]>useles  in  varving  proportions,  eitlie^ 
with  or  without  a  reticulum,  or  an  asscxMation ,of  some  ot  t»ach  with  on^ 
or  more  giant-cells.  When  this  hist  arrangement  obtains,  the  {Mirts  ar 
generally  disp<)S(*d  as  fc»llows :  In  the  cn/ntre  is  the  giant-celh  m*xt  is: 
zone  t»f  epitheli4iid  cells,  and  outsi^h*  of  this  a  zone  of  leucocytes,  th 
whole  structure  sustained  by  a  delicate  network  of  fibres.  This  is 
gsirdeil  as  the  most  e<»njplctc  and  typical  form  of  tul>ercle.  Rttli  Iw^fur 
an*l  after  this  stage  there  arc  periwls  when  the  tubercle  does  not  e«>nior 
to  the  tyjK%  for  time  is  required  tor  development,  and  a!,si:»  for  the  aceoiii 
plishment  of  the  degi'nenitive  changes  to  whieh  tnberek*  is  subject,  Thi 
giaiit-eell  is  not  always  pre^'Ut,  tliough  tormerly  it  was  supfiosed  to  Ik 
essential.  The  fact  is,  that  tliere  is  no  dintinetive  auatinnit*id  element  ifl 
tubercle  ;  and,  Ix'^sides  this,  giant-<*ells  arc  lound  elsewhere  than  in  tul 
cle.     The  metlaxl  of  the  formation  of  these  cells  is  still  in  dispute. 
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Tubercle  is  demonstrably  an  inflammatory  product :  it  is  not  a  neo- 
plasm in  the  proper  and  accepted  sense  of  that  word.  The  inflammutor}' 
process  which  precedes  and  results  in  the  formation  of  tubercle  is  excited 
by  certain  bacteria^  called  bacilli  tuberculosis,  partly  by  the  mechanical 
effects  of  the  bodies  of  the  micro-organisms,  but  much  more  by  the  action 
of  certain  products  of  their  vital  functions,  either  alkaloidal  substances 
(toxins)  or  albuminoids  (toxalbumins  or  toxalbumoses).  , 

The  bacilli  gain  admission  to  the  body  in  various  ways :  they  are  in- 
haled in  the  air  which  is  breathed,  they  are  ingested  with  fo(xl,  they 
enter  through  breaches  in  the  surface  of  the  skin  and  mucous  membranes, 
they  may  even  pass  through  the  unbroken  integuments.  They  are 
readily  carrietl  in  the  blood-  and  lymph-vessels,  the  latter  being  the 
channels  by  which  they  are  conveyed  in  those  tul>erculous  diseases  which 
are  surgical.  As  their  numbers  multiply  with  great  rapidity  in  favoring 
circumstances,  the  inflammation  which  they  excite  may  extend  itself 
with  corresponding  si)eed,  either  upon  the  surface  or  in  the  tissue  which 
first  received  the  germs ;  or  the  bacilli  may  be  carried  from  the  point  of 
original  infection  through  the  vessels  to  a  distant  point,  and  there  estab- 
lish a  new  focus  of  disease.  Thus,  it  is  j>ossible  for  a  tuberculous  de- 
posit at  any  point  to  disseminate  the  disease  to  any  other  part  in  which 
the  bacilli  can  breed.  Generally,  however,  one  region  or  one  set  of 
organs  alone  will  be  involved,  though  cases  occur  in  which  many  tissues 
and  different  organs  are  affected  successively,  and  there  may  be  a  sudden 
and  simultaneous  explosion,  as  it  were,  of  tuberculosis  in  many  parts, 
the  material  being  furnished  by  a  single  focus. 

After  the  death  of  the  bacilli  certain  chemical  constituents  are  set 
free  from  their  bodies,  and  in  some  mysterious  way  attract  to  their 
vicinity  large  numbers  of  leucocytes  from  the  neighboring  vessels.  The 
bacteria  also  excite  great  reproductive  activity  in  the  connective  tissue, 
and  by  these  means  suitable  material  for  manufacturing  the  tubercular 
deposit  is  at  hand. 

The  formation  of  tubercles  is  followed  by  such  ('hanges  in  the  imme- 
diate region  as  result  in  its  non-vascularity.  Tubercles  may  renuiin 
quiescent  for  a  long  time,  but  not  indefinitely.  Sooner  or  later  they  ex- 
perience destructive  changes,  the  commonest  being  caseation,  which  is  in 
large  part  a  fatty  degeneration.  The  cheesy  material  either  becomes  a 
fibrous  or  hyaline  mass,  or  is  calcified,  or  breaks  down  and  softens,  ab- 
scess being  a  frequent  termination. 

It  must  not  be  expected  that  every  case  of  tuberculosis  will  run  a 
similar  course  :  there  are  many  variations  to  be  observed,  both  from  the 
pathological  and  the  clinical  ])oint  of  view.  The  duration  of  the  disease 
ranges  Ix^tween  a  few  months  and  many  years ;  the  destruction  of  tissue 
may  be  insignificant  or  enormous  ;  the  effect  on  the  general  health  may 
be  inappreciable  or  annihilating. 

An  eminent  surgeon  has  said  that  lymphatic  tissue  "  forms  as  much 
the  basis  of  tubercle  as  epithelium  does  of  epithelioma.''  Though  this 
statement  of  the  case  is  too  broad  to  win  entire  assent,  it  comes  very  near 
the  truth  if  limited  to  those  lymphatic  diseases  in  which  surgery  is  most 
concerned.  The  lymphatic  system  furnishes  great  facilities  for  the  ex- 
tension of  this  disease.  The  glands  entangle  and  detain  the  bacilli  in 
their  meshes,  affording  the  best  possible  conditions  for  breeding  the  mor- 
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Ind  proeesj^  whii'li  they  are  cai_Kible  nf  uvvnkeuiniLi:,  ami  the  ctferent  ves^ela 
nrti  einKstantly  ruaily  tt>  bear  nomadic  bactena  to  other  fields  in  which' 
tlit*y  may  ])ro|mjy!:att\ 

There  are  many  j>crson.s  wIki  have  a  predij^position  to  tuberculous 
disieatie  ;  tliat  [^  to  say,  tliere  is  in  them  some  subtle  defect  of  constitti- 
tiun  whii^b  prevf^nts  tlieir  resistinjtr  sn(Tes>^fuIly  the  attacks  of  the  bicilhis 
tuliei-cnliisis.  Tlirir  bMtlirs  are  a  uunv  suital>]e  s<jil  for  the  growth  of 
this  vep'taljle  4ir^*inisni  than  is  atfurrled  hy  those  of  most  other  people. 
This  predisiMisition  is  luulonht^'dly  hereditary  in  many,  if  not  most,  who 
have  it*  Th*nitrh  one  of  the  parents  of  such  a  person  lias  pn»bably  lieen 
tiibereahHis,  this  is  ntjt  necessarily  tlie  «tst^ :  sypliilis,  anil  [H-rhajw  other, 
diseases  whieh  have  a  debilitating  etlect  ninm  the  constitnticm  *A\i  j^areut^ ' 
may  jinMhin'  in  the  child  a  condition  which  i^  almost  an  ui^iit  iiiviUi* 
tioD  to  tlie  l>acilbis. 

The  treatment  of  tuberculosis  must  be  varied  according  to  the  needs 
of  eacli  particidar  case.  Tint  there  is  an  implication  in  what  has  just , 
been  siiid  thiit  one  jnirt — and  riften  the  most  imimrtant — of  a  surgefm*§l 
duty  to  a  tiil»ereulnus  patient  is  t<i  comlnit  the  tendency  *>f  the  g^eneml  I 
syfitem  to  yield  to  tlie  iiienisinns  nf  tlie  bacillus.  If  tliis  task  is  left  un-  ' 
done  or  underdone,  hi^  eflbrtii  in  other  directions  will  probably  prove 
nnavailino:* 


**  Scrofula'*  IS  a  term  much  mc^re  restricted  in  its  application  tonlay 
than  f*>rmer!y  ;  inilet'd,  tlie  history  oi*  the  sulijeet  shows  thnt  its  doniaio 
has  been  ^ruflnally  encroaeluMl  ujion  for  genenitious,  until  it  now  ix^cupiesi 
but  a  small  part  of  it>s  once  extensive  territory.  To  how  much  of  ita 
pres<^^nt  field  it  is  entitled  it  h  the  pnr[M3se  of  the  remainder  of  this  sec- 
tion briefly  to  discuses. 

In  illustration  of  the  crmtraetion  of  the  province  of  scrofula  it  is  only 
necessjiry  to  mention  that  it  has  i*laimed  as  its  own,  at  one  or  another 
time,  ctuicer,  hereditary  syphilis,  chronic  hyilroei-phjdns,  dial»etes,  wonus, 
lice,  and  rickets.  The  tendeney  to  curtailment  is  still  manifest :  it  is 
fur  less  (*onnuon  ntiw-a-<hiys  than  it  was  twenty-five  years  a^  to  henr 
ccilain  ehronic  l><mc'and- joint  affections  called  scrofulous  j  and  lymph- 
gland  cidnr^emeut^  always  the  most  eonspicoijus  and  characteristic  tenant 
of  the  once  trrcat  fickb  i^  left  jutK^tieiilly  alone,  where  it  anciently  liiul  a 
host  L»f  comjiaiiions.  Dclafield  and  rnulden,  in  the  article  in  their  work 
on  iKithidngy  which  treats  of  iiiHammatiou  of  lymph-ncKles  with  cheesy 
degeneration,  after  discussing  the  ap|>eanince«  observed  at  the  several 
stajre^  of  the  nff'eetifui,  and  stating  that  *'  it  is  most  apt  to  (»ccur  in  Imdlv* 
niMirisht'd  y(iun;r  [»erscms,  who,  in  addition  to  the  h*sion  of  the  lymplt- 
nmles,  are  very  liable  to  snifer  frum  rli runic  inflimimations'*  of  sjH-cificHl 
struetnres,  remark  :  "This  general  eoi»dition  is  known  as  sf^njfida,  ancl 
the  lesien  uf  the  nodes  is  sometimes  calltHl  scnifnlons  infhuumatitui.  It 
is  not  infrequenrly  ass<x*iatcd  witli  tubercular  inflannnatiou  of  the  n(Mle.<«, 
either  as  an  imlejK'ndent  lesion  or  as  a  part  of  a  gt^neral  tubcrcuhied^, 
and  by  some  writers  tuberculous  and  scrofulous  inflammations  of  the 
lymph-nodes  are  couf^idcnd  to  be  identii*:d*  In  a  con^^iderablc  prt^por- 
tion  of  cases,  however,  of  so-called  s^-rofnlou.^  infiannnation  r)f  the  lym|»h- 
node**  there  is  no  formation  of  tul>en'le-tissye,  and  we  find  no  tubercle 
bticilli ;  so  that  we  must  consider  this  clase  of  cases  us  simply  tnflamma* 
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3rv,  mth  a  tendency  to  rhees^y  tU'tyeneratioiL"  Thin  is  all  the  coiisiidcr- 
liion  given  to  semtula  in  thtit  iidmirable  modern  \vi>rk.  Still  inoi*e 
(ignifieant  of  the  exi^tfn^  situation  re>iKH'tintj^  H^Toi'iilii  is  the  growing 
sition  to  (letnirt  (nnu  its  iliiriiitv  Iiv  deux  in<»:  it  a  riirht  wIiic^Il  until 


centlv,  hiv*  I  wen  nnu  nest  iune*L     \\  hile  sniat^  lexieotirnnher 


i 


^Titers  still  eitll  it 


tiis 


»tlu: 


ilctii 


an< 


1  othc 


(lit ion  "'  and 


writers  stnl  vml  it  a  'Mnseiisi%  others  iienne  it  it8  a  **  rond 
ill  others  as  a  '*  tendeney."  The  Xnfi(tn(ii  Medw/d  iJit'tlomrrif  says 
mt  it  i.^ — '*  1.  A  constitutional  eontlitiini  whieh  favors  the  devt'l(»|»inent 
i*  tabereulosis ;  usually  inherited,  luit  may  be  aecjuired.  2.  Tuberenhms 
land-atlk'tions/^  Vireliow  say.-,  that  it  nuisists  in  *'a  greater  vulnera- 
l»ility  of  parts  and  a  greater  ]H'rtiuaeity  of  disturbances''  than  is  nurmab 
Hntlin  says  :  **  The  essence  of  the  dis*'ase  lies  mtlier  in  seveml  teudeneies 
or  predispositions  than  in  any  elearly-delined  conditions,"  And  Treves 
tieclares  it  to  be  "  a  tendency  in  the  indivifhud  to  inrtammations  of  a 
ciiliar  typo" — *^a  diathesis.** 

Scrofula,  therefore,  is  entitled  to  Ix*  calltH!  a  disease,  even  by  those 
ho  still  eousider  it  such,  only  in  the  case  of  a  fmctional  jiart  ot'  the 
in  Ham  mat  ions  af  lym|)h-g  lauds.     Rnt,  in  view  (>f  tbe  facts  tfiat  l>eforc 
removal  i»f  tlu*  glands  in  ipicstion  it  is  impossilde  to  tlistinguisli  tliose  in 
hiehthem  is  an  a.ss4»ciationof  .s(>ndula  and  tid>erele  from  those  in  whieh 
here*  is  not ;  that  all  of  tliem  nutil  a  fvw  years  ago  were  held  to  l>c  sernfu- 
Jtms^  ami  the  great  uiainrity  now  are  known  to  be  tul>erculous  ;  that  bae- 
rtology  is  .^till  in  its  infancy,  and  aduiitttnlly  tlir  fnun   jM*rftH't,  tliongh 
ining  gmnnd  with  marvellous  rapidity, — it  is  reasonal>b^   to  expect 
ith  contidenee  tliat  the  dwindling  of  the  domain  of  scTofula  whic^li  lias 
11  gfiing  on  fi>r  so  hmg  a  time  will  eontinue,  and  that  our  knov.  ledge 
Mnll  increase  within  a  few  yeurs  to  sneh  an  extent  that  sciY^fnlu  will  be 
crowded  otf  from   its  *)nly  remaining  bit  fjf  territory,  and  thereafter  be 
merely  an  historie  memory.      Indeed,  tbe  wm^cl  might  with  advantage*  be 
iseardeil  immediat<dy,  for  it  has  outlived  its  nsefulness.     Itrf  meaning 
ay  i.s  alt^igether  tcni  confused  and  vague  to  he  valuable.     When  our 
redecessors  used  it  a  ex>nerete  idea  was  suggest e«l :  they  had  in  inind  a 
isesise  of  whieh  many  examples  w<Te  easily  to  be  seen.     But  if,  when 
e  speak  of  s<;Tofula,  we  uK^an  merely  a  tendency  to  a  kind  of  inflamma- 
lon,  where  can  we  find  our  illustrations?     How  can  wc  fleninnstrate  the 
ndeney  to  tul>erenlosis  until   there  have  been  actual   manifestations  of 
the  disease — until »  in  fact,  the  tendeney  has  eease*!  to  be  such  by  devel- 
oping into  a  i^M>sitive  patbologieal  state?     We  should,  and  do,  caW  such  a 
patient  tubercidous,  nf>t    scrolhlous.     Furthermore,  when   we  consider 
tliat  fully  60  ix*r  cent,  of  us  have  in  the  |)resi^nt,  or  hav(*  had  in  the  past, 
ill  tuberculosis,  as  nhowu  by  critical  post-mortem  examinatifius  of  nnd- 
tudes  in  all  resjiects  like  onrs^dves,  it  is  renilered  prf>bal)le  that  the 
ndeney  to  tuberculosis  is,  in  some  degree,  we!l-nigl»  universiil  ;  and  yet 
it  is  unlikely  that  any  one  of  the  authors  quoted  would  care  to  stand  l>y 
this  detinition  of  s<Tofula  if  its  apjilication  were  carrietl  U)  this  logical 
extremity.     Scrofula,  as  the  name  of  a  disease,  lias  (hfulitlcss  S4'rved  a 
eful  ptirpc»se.     Rut  as  the  other  diseases  \vliieh  were  onee  tliouglit  to 
exhibitions  of  s^-rofula  have  been  ascrrtaiued  to  be  nothing  of  the 
ind,  so  now  it,s  typical  manifestation  is  tound  to  be  one  expression  of 
nother  ilisease,  distinct  and  buig  recognized.     There  is  nothing  left  for 
he  wonl  **i*crofula"  to  do^  and  its  retention  in  our  living  nomenclature 
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Will  conduce  only  to  confusion  of  thought  and  conse(]uent  obstruction  of 
progress. 

Affections  of  the  Lymphatic  Vessels, 
inflammation  uf  lymphatic  vessels, 

Synonyms. — Lyinphangitb?  {!i^mpfm  =  lympli  -f  dyjBiou  —  vesserl 
Lymphangcitis,  Lymplian^^iili!^,  Lvniphaiigioiti*i,  Lvmphatitis,  Lymphi 
tiH,  Angioiyiiipliitis  Aiigiulcuciti.s  {ay-^ilop  —  vessel  +  kvjm^  =  white)! 
Angeioleocltis,  Aiigiolyoi|)liitis. 

The  conventional  di visit m  of  this  dij?eu?ie  into  idiopathic,  traumatic 
and  .septic  seems  at  the  present  time  not  only  unnecessary,  but  incorr 
Bacteriology  has  made  it  almost  eertain  that  whenever  this  i  n  flam  mat  lod 
depends  ui>on  injuries  it  is  s(*|)tit%  and  tliat  no  inflaninmtitm  fif  lymphat!^ 
vessels  occurs  siivc  tliiviugh  nnernbii-  agency.  Thns»  even  if  we  are  no 
prepared  to  declare  dogmatieidly  in  every  case  exactly  wliat  niicr 
organism  is  eoneernfHl  in  the  |)roeess,  or  in  preeist'ly  what  manut-r  the 
bat-teria  have  ohtaiuiHl  axhnissiim  to  the  cliauncls  and  have  been  cncour-. 
aged  to  undertake  their  peculiar  task,  we  are  jnstilic<I  in  dis^-arding  ih 
long-overworketl  adjective  *'  idiopathic/*^  the  domain  of  wliich  lias  Ikh:»U 
of  late  years  so  diminislied  by  increase  of  knnwh'dge  that  it  seenii 
destined  sotm  to  l>e  altogether  extingui>hcd. 

Lymphangitis  is  idniost  always  a  secondary  |in»ccss,  dcj:>cnding  in  o\M 
way  or  anotlier  uiwm  some  tnuunati^ni.     It  is  not  neccssiiry  that  thei 
slundd  be  a  veritabh:'  breach  of  surface  through  wliich  toxic  material 
al>sorbed  :  septic  matter  sometimes  passes  throngh  the  uninjured   integu-* 
ment»     The  inflanuoation  is  not  in  all  cases  awakened  by  tlie  sime  kind 
of   l)act(*rium,  and  tht'  nueroscopic  anpeaniiiei's   during  and   after   the 
attack  tlifft-r  grt'utly.     The  cturanci*  ot  any  of  the  various  inicrf»-orgjm«* 
isms  capable  of  inducing  intlanunaliou  in  thest^  structures  j»robably  ocean 
sions  the  ftn'mation  of  a  thrombus,     (jenendly,  ]>erhaps,  pns-oells  ar 
funntl  witliin  the  vessel-wall^,  the  epitheliinii  of  which  is  either  swoUeii 
or  de^(|uaniateib  and  the  lymph   is  thickcni^d  with  clots  of   librin  antJ 
epitlicliuni  which  lias  been  shetb     Around  the  tube  are  kaic*>cyti*s  whici 
have  wandered  from  its  lumen,  and  are  now  pus-rurjuisi'lcs,  with  inor 
or  less  exuded   lymph.      The  cirennijaeejit   tissues  are  inflamed  in  al 
but  the  most  trivial  cases.     \\'hcn  tlic  inflannuation  is  tnlicrcular  tin 
lM>re  of  the  vessel  may  be  eneroaehe<I  upon,   or  even   obliteratcHl,   hf 
characteristie  dcpcisits  and  growths  originating  within  the  tuin*  itself  oi^ 
in  the  surronnding  parts,     (\miplete  rrsidution   may  take  place,  or,  lui 
the  «*ther  liand,  drst ruction  of  tlie  vessi'l   may  tKTur  fnait  abscess*,  or  itf* 
absolute  ocelusion  ensue  from  liypiTplaslic  changes.     In  most  csim»j^  oj 
lymphangitis  there  is  s<»mc  involvement  of  the  related  glands — a  8ul>je 
resf'rvRl  for  consideration  later  in  this  artirle* 

It  has  been  assert  til  that  lympliangitis  and  erysipelai*  ar^  identic 
l->e(*ausc  strejitcK^iMvus  pyogenes  is  i«iund  in  lymphatic  abscesses,  Thi 
view  is  strenuously  conduittnl,  and  tiie  tpie-^tion  still  awaits  settlement 
It  is  interesting,  however,  to  note  the  fact  that  ervBipelas  is  cs^scntiallr 
lymphatic  process. 

In  mild  eases  of  lymphangitis  there  is  a  sensation  of  local  irritationi 
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red  lines  are  seen  coursing  from  the  periphery  toward  the  centre,  and  • 
these  are  felt  to  be  hard,  beaded  cords.     Later  on,  a  blush  diffuses  from 
these  lines  over  the  adjacent   surfaces  and  the  receiving  glands  are 
inflamed.     There  is  slight  febrile  movement. 

All  these  symptoms  are  aggravated  in  severe  cases.  There  is  acute 
pain  in  all  of  the  implicated  tissues,  the  morbid  process  overflowing  tlie 
nearest  glands  and  extending  through  their  efterents  to  more  remote 
clusters  of  nodes.  Fever  is  high,  and  oedema  pronounced,  sometimes 
constituting  the  chief  danger.  If  the  disease  progresses  still  fartlier, 
abscesses  form  in  the  glands  and  areolar  tissues,  those  in  the  latter  situ- 
ation being  diffuse;  there  are  rigors,  excessive  tliirst,  drj-ness  of  the 
tongue,  vomiting,  diffluent  abscess  in  distant  parts,  restlessness,  delirium, 
and,  finally,  death  from  the  general  septic  poisoning.  The  method  of 
termination  in  this  disease  depends  upon  the  nature  and  quantity  of  the 
septic  material,  the  general  condition  of  the  patient — esi)ecially  as  regards 
the  int^rity  of  the  kidneys — and  the  promptness  and  propriety  of  the 
treatment. 

When  the  superficial  network  of  vessels  alone  is  involved  (reticular 
lymphangitis)  there  will  be  an  absence  of  many  of  the  above-mentioned 
symptoms ;  but  the  tubular  is  frequently  associateil  with  tlie  reticular 
form.  The  classical  symptoms  of  inflammation  are  present,  the  tender- 
ness being  exquisite  and  the  swelling  (edematous.  l-*atches  of  variable 
size  and  shape  mark  the  extent  of  the  disease.  In  the  so-called  "  wan- 
dering "  variety,  which  usually  is  set  up  by  a  dissecting  wound  or  by 
repeated  contact  with  putrid  matter,  the  patches  succeed  one  another  in 
an  irregular  course  up  the  limb,  each  lasting  a  few  days.  It  is  con- 
sidered less  serious  than  the  deeper  tubular  form  of  inflammation. 

The  deep  vessels  are  sometimes  independently  inflamed.  Tliere  are 
no  discolorations  of  the  surface  unless  the  disease  rises  above  the  deep 
aponeurosis.  Pain  is  lancinating,  and  there  is  great  hardness  of  the  part 
from  the  outset.     Often  there  is  deep  suppuration. 

All  forms  of  lymphangitis  may  work  backward  ;  that  is,  from  the 
centre  to  the  periphery.  The  disease  may  run  up  on  one  set  of  vessels, 
implicating  one  gland  or  a  group,  and  then  extend  downward  on  another 
set  of  vessels  which  empty  into  the  same  nodes. 

In  the  local  treatment  a  hot  pack  of  a  corrosive-sublimate  solution 
(1  :  2000)  is  probably  as  valuable  a  topical  a])plication  as  can  be  made, 
but  many  other  things  are  in  high  favor:  hot  fomentations,  either  of 
simple  water  or  water  impregnated  with  j)oppy-liea(ls ;  equal  parts  of 
belladonna  and  glycerin ;  lotions  of  chloride  of  ammonium,  laudaiuun, 
tincture  of  belladonna,  and  carbolic  acid.  The  application  of  a  blister 
completely  around  the  limb  above  the  affected  area  is  advocated  on  the 
principle  of  demolishing  houses  to  arrest  a  conflagration.  Free  incision 
is  imperatively  demanded  whenever  pus  has  formed,  and  even  wh(ai  its 
presence  is  strongly  suspected.  Systemic  treatment  must  be  conducte<l 
on  general  principles,  the  l)owels  being  kej)t  open,  the  kidneys  never  for- 
gotten, anodynes  used  as  needed,  and  supportives  em])loyed  according  to 
the  extent  of  the  vital  debility.  The  coal-tar  products,  which  are  so 
fashionable  as  antipyretics,  should  be  exhil)ited  with  caution,  if  at  all,  as 
their  comforting  effects  are  often  more  than  oftset  by  the  depression 
which  they  cause. 


468 


SURGEEY  OF  THE  LYMPHATIC  SYSTEM, 


WOUNDS   OF    LVMIMlATir    VESSELS, 

ScveraBce  of  lymphatic  vt\s8i'ls  is  iiu-vitiiMe  in  evcn^  inei&ion,  but 
harm  i'urJle^  of  it  veiy  execptionaily*  It  is  only  when  channels  of  large 
size  are  opened  that  lyniphorrhcra  or  lymphorrhagia*  follows,  and  neither 
of  these  difficulties  is  eoiniiKin,  Fistula  is  mure  likely  to  follow  the 
opening  of  a  vessel  by  ulceration  than  to  result  from  a  cut.  In  either 
event  the  anplieation  of  a  little  canst ie  and  tirm  contpression  will  almost 
always  suthce  to  cure.  These  remarks  are  intende<l  to  apjily  only  to 
injnries  of  healthy  lymph-vessek,  and  not  to  those  which  are  viiriwse  or 
otherwise  diseased* 

The  thoracic  duct  is  so  fortunately  lodged  that  it  h  verj'  seldom 
wounded.  Such  a  lesion  is  the  nu>st  si:'rious  that  the  lymphatic  system 
can  sustain.  The  runtcnts  nf  the  duct  escape  into  the  surrounding  fiart!* 
— at  some  times  (entering  the  chest  and  cnnstitiiting  cliyhais  hydrothorax, 
at  others  being  poured  into  the  ainhmdnal  cavity  and  causing  chylous 
ascites.  Inflammatory  tliickening  of  the  mesentery  has  al^j  been  re- 
sjHinsible  for  the  sjinu*  condition.  The  patient  is  to  be  kept  perfectly 
ijuict,  and  given  only  such  an  amount  of  fuod  as  will  l>arely  save  him 
from  actual  starvation,  in  the  hope  that  by  keeping  the  duct  as  nearly  as 
possible  empty  the  accidental  opening  will  eloise ;  but  the  prosjiect  of 
success  is  not  brilliant 


OCCLUSIOX   OP   LYMPHATIC   VESSELS. 

Some  of  the  most  important  diseases  of  the  lymphatic  vessels  are 
eansed  by  obstructiou  of  their  ehunuels.  This  may  result  from  a  num- 
bev  of  eiremn stances.  Inflammation  may  produce  thickening  of  the 
walls  of  the  tube  and  the  deposit  of  plastic  material  in  such  amount  as 
completely  to  block  the  passage.  Tlic  presence  of  morbid  gri:>\\i:hs  or 
other  formations  in  tlic  inuucdiate  ueighborlitKHl  of  the  vessi'ls  is  eomj^e- 
tent  to  close*  the  lumen  permanently.  A  tunuu'  may  form  within  a  lymph- 
duct  and  siup  it  up,  and  the  same  elft^'t  u»ay  hv  pruduccHl  by  the  presence 
of  living  parasites.  If  tite  obstructitm  is  not  [lerfect  or  if  there  are  col- 
lateral channels  by  which  the  Huid  can  How  to  its  usual  destination,  do 
harm  may  ensue.  When  the  lymph  cannot  |>a.ss  the  obstacle  or  find 
side-paths^  it  is  dannuc^l  back  into  the  vessels  which  it  (X-eupies  and  the 
interspaces  of  the  tissues  in  which  it  is  formcHl,  and,  its  volunie  l>eiog 
constantly  augmentcil  by  additions  at  the  periphery,  the  vesstds  and 
spaces  are  over-distended,  the  walls  gradually  yield  to  the  internal 
pressure,  and  dilatation  ensues — a  condition  called  lymphangiectasis/ 
White  usually  tmceable  to  a  definite  cause,  it  sometimes  occurs  when 
there  is  no  obvious  obstruction  of  the  lymph- vessels.  It  is  sometimes 
congenitab  though  usually  ae<juired. 

The  manifestations  of  the  dilatation  dependent  upon  obstmetion  are 
various :  in  some  easc*s  the  area  atfi-ctcil  is  very  smalb  even  trivia! ;  in 
otliers  it  involves  an  enti^t^  limb ;  there  may  be  diminutive  vesicle*  or 

*  L^phorrhctfi  {tyuipfnt  =  lymph  4*  A'*^,  flow),  ii  p^mstent  0owinir  of  WmpH  from  lo 
it\}iiz«d  vemtl ;  lymphorrhagbi  \tympha  —  lymph  4"  (yt/yvvfit^  break  forth ),  a  violent  Ijmph* 
orrhceft. 

'  Lymi^himffieetmi^  [ii/mpha  =  lymph  -f  ayytlov  =  TCGsel  +  i^oot^  =  diktalioD ),  dila- 
tation of  lymph-chnnnelflL 
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large  cystic  tumors ;  the  influence  upon  health  may  be  insignificant  or  so 
serious  as  to  destroy  life ;  the  dilatation  may  affect  vessels  only  upon  the 
surface  of  the  body,  or  it  may  implicate  principally  those  that  are  deeply 
situated  ;  some  cases  are  readily  amenable  to  treatment,  others  are  hope- 
less from  the  beginning.  The  enlargements  which  ensue  from  this  con- 
dition are  in  many  cases  hypertrophic  :  the  tissues  in  which  the  distended 
vessels  lie  having  constantly  presented  to  them  a  far  more  abundant 
supply  of  nourishment  than  is  normal,  the  appropriation  of  an  excessive 
amount  of  pabulum  is  almost  inevitable,  and  hyperplasia  results.  This 
increase  in  Dulk  is  uniformly  an  overgrowth  of  true  connective  tissue — 
the  most  easily  formed  of  all  the  textures  in  the  body — is  frequently 
enormous,  and  may  produce  such  compression  of  included  parts  as  to 
deprive  them  of  a  sufficiency  of  nutritive  material  and  cause  their  utter 
degeneration. 

The  vessels  may  be  distended  so  little  that  the  working  capacity  of 
their  valves  is  not  impaired,  in  which  case  each  tube  presents  the  apjx^ar- 
ance  of  a  row  of  beads ;  at  a  later  stage  the  walls  arc  so  widely  stretched 
that  the  valves  present  no  appreciable  impediment  to  the  backward  flow, 
and  the  moniliform  variety  is  replaced  by  the  cylindrical,  the  vessels 
having  a  fairly  uniform  diameter.  Sometimes,  certain  valves  holding 
better  than  others,  the  intervening  portion  of  the  tube  swells  out  and 
becomes  a  cyst.  Such  a  tumor  may  also  l)e  formed  by  the  bulging  out 
of  the  side  of  a  vessel  where  the  wall  is  especially  weak.  After  this 
pouch  has  attained  a  considerable  size  the  connection  with  the  vessel 
may  be  severed  and  the  cyst  become  independent.  When  a  large  number 
of  distended  vessels  lie  in  contact  a  continuance  of  their  dilatation  may 
result  in  the  atrophy  of  their  contiguous  walls :  the  thinning  process 
ends  in  the  perforation  of  the  partitions  and  the  establishment  of  a  com- 
munication between  neighboring  cysts.  Tluis  is  produced  the  cavernous 
form  of  lymphangicctasis.  These  cysts  or  caverns  are  lined  with  endo- 
thelium and  contain  lymph.  Their  walls  are  generally  more  resistant 
than  those  of  the  commoner  varieties.  The  inner  surface  may  be  smooth 
and  glistening,  or  rough  from  the  presence  of  vascular  fringes. 

When  the  dilated  vessels  form  a  distinct  and  separate  mass,  they  con- 
stitute tlie  disease  called  lymphangioma,  which  sustains  the  siime  relation 
to  the  lymphatic  system  that  ha*mangi()ina  (or,  as  more  commonly  called, 
simply  angioma)  does  to  the  blood-vascular  system.  These  tumors  are 
soft,  feel  like  a  bag  of  earth-worms,  and  may  [)e  as  large  as  a  man's  fist. 
They  are  often  found  in  the  inguinal  region.  A  variety  of  lymphan- 
gioma is  known  as  lymph  varix. 

The  minute  networks  of  vessels  near  the  surface  may  dilate,  and  the 
bulging  of  their  delicate  walls  at  })<)ints  where  there  is  least  strength 
produces  little  blebs  which  look  like  the  grains  of  boiled  sago.  These 
vesicles  are  most  frequent  on  the  inner  side  of  the  thigh,  the  external 
genitals,  and  the  sides  of  the  abdomen.  The  rupture  of  one  of  them 
may  give  rise  to  a  troublesome  lymphorrhagia.  The  tubular  superficial 
vessels,  when  dilated,  are  cylindrical  or  ampullary  in  shape.  They  occur 
on  the  inside  of  the  thigh,  the  pre])uce,  the  ham,  ])erineum,  and  at  the 
bend  of  the  elbow.  They  are  soft,  mcnable,  and  flnctuating.  Lymph- 
angitis of  a  dilated  vessel  is  likely  to  terminate  fatally  in  a  short  time. 

In  erysipelas  we  have  what  is  perha})s  the  most  common  form  of 
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lyiiiplmtio  occlusion.  Tlie  discajie  is  characterized  by  mpiflly-&preadiiig 
intlaninujtioii  of  ves*?els  aiirl  spaces  in  the  iiite^imient  ana  the  tissue  just 
beiieatli  it,  vvitli  ftniseijUetit  interriiptirm  of  the  flow  of  lymph,  and 
hence  cedema.  If  the  sta^natetl  lvni{>h  eiuignlates,  the  ivstomtitm  of  the 
lumen  i.s  more  difficult  than  if  there  is  mere  stasis*  The  re-cstabl ish- 
ment  of  the  current  is  probable  if  the  attack  is  of  only  modeniti* 
severity  ;  but  if  it  is  intense,  and  particularly  if  it  is  repeated  again  and 
again,  the  tkiniagc  may  be  irrepiU'al>h'  and  {>ermanent  a'tlcma  ensue. 

The  lacteals  are  subject  to  tlie  same  clisordcrs  as  the  other  lymphatics, 
but  on  aeenunt  of  their  situation  and  relations  are  not  within  the  sphere 
of  this  article. 

Tins  outline  of  the  general  features  and  re^iults  of  the  occlusion  of 
lyniph-rliannels  pennits  mucli  more  brevity  than  would  otherwige  \ye 
possil)le  in  the  presentatii^n  of  the  essential  facts  concerning  several  dis- 
tinct dinea.ses  arising  from  such  obstruction. 


L^TtfPHANOIOMA. 

Lymphangioma  is  a  tunic»r  composed  of  dilated  lyiuphatics*  It  is 
usunlly  coiitri'iiitai  It  is  generally  tilled  with  a  transhieent  fluid,  which 
is  lymph  sliglitly  if  at  all  moditieth  Its  favorite  sites  are  tlie  net*k, 
buttocks,  groin,  armpit,  forehead,  back  of  tliigh,  and  the  walls  of  the 
month.     The  clinical  liistory  of  tiie  disea!?*^  is  not  clear, 

A  simple  lyuiphangioiua  is  jiainlesB,  gott,  and  compressible.  Between 
the  walls  of  the  vess4'ls  composing  it  is  an  amount  of  connective  tissue 
which  varies  in  different  castas,  and  in  the  sanu^  cast!  nt  diff*erent  times, 
diminishing  as  the  growth  increases.  The  development  of  cysts  indicates 
a  more  advanced  stage  of  the  diseuse.  As  in  the  growth  r^f  these  tumors 
the  septa  between  adjacent  e<rtuponent  vessels  may  be  absorlxd  from 
pressure,  so  absorption  of  the  walls  of  contiguous  likxKl-vei?.sels  may 
take  place,  and  by  the  establishment  of  a  connniuiieiition  between  the 
tw<i  kinds  f>f  vessels  a  luemattHlymphiingioma  be  foi'med. 

Lymphangioma  is  a  l)enigu  ilisease,  lait  it  may  lie  atien<Ied  with 
alarming  dcl»ility  thmugh  the  prolonged  and  profus(_'  loss  of  lymph 
eseajjing  from  some  snontanc^oUf^  or  artitit*ial  o]M'ning  in  the  tumor. 
Such  disehai*ge,  if  moderate,  ccaistitutes  a  lymphorrhaa  ;  if  of  lai^ 
amount,  a  lytjiptiorrlingia.  Thougli  often  spoken  of  as  diseast*8,  they 
are  merely  phenomena  whi(4j  may  be  present  in  a  number  of  affections 
of  the  lymi>hatic  system.  They  are  less  likely  to  occur  in  the  cystic 
than  in  tlu'  commoner  forms*  They  are  not  necessarily  stTious,  teases 
Iwiving  Inxni  credibly  reported  of  the  waste  of  great  quantities  of  lymph 
without  impaimient  of  health ;  but,  on  the  other  hand,  lymphorrhagiii 
may  occasi<m  a  gnive  nna'nn'a,  called  "spoliative"  by  Lebert,  who  en- 
tertaine*!  the  idea  tliat  in  such  eases  the  bloiwl  was  inipoverLshed  more 
rai»idly  than  repair  could  be  etfei'teib 

(Vstic  hygroma  of  the  neck  is  a  cavernous  lymphangioma.  It  occurs 
in  the  up|>er  |iart  of  the  neck,  immediately  f»cneath  the  occiput.  It  is 
smooth,  nearly  globular,  a  pcr|ientiieular  gi*oove  dividing  it  into  lateral 
halves.  Tlie  tmnor  may  extend  well  into  the  region  of  tlie  shoulden** 
The  system  of  the  patient  is  usmdly  enfeebled,  and  seems  to  be  pecu- 
liarly liable  to  pulmonary  tulx-'rculosit^. 
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The  only  proper  treatment  for  lymphangioma  is  removal.  This 
should  be  complete,  as  there  is  danger  of  lymphorrhoea  if  any  portion 
of  the  dilated  vessels  is  permitted  to  remain. 

LYMPH    VARIX. 

Lymph  varices  are  either  superficial  or  deep.  The  former  are  either 
cylindriform  or  beaded.  The  penis  and  groin  are  their  favorite  sites. 
They  are  usually  temporary,  and  disappear  when  the  obstructing  cause 
is  removed.     If  permanent  and  very  annoying,  they  may  be  excised. 

The  deep  varices  present  grave  difficulties.  They  occupy  inaccessible 
positions  in  the  abdomen.  In  advanced  stages  they  are  liable  to  be  mis- 
taken for  hernite,  inasmuch  as  they  fill  the  inguinal  canals ;  indeed,  it 
is  said  that  the  diagnosis  is  rarely  made  correctly.  The  employment  of 
puncture  as  an  aid  in  determining  the  character  of  these  growths  has 
been  recommended  by  an  illustrious  surga)n,  but  the  possibility  of 
starting  an  uncontrollable  lymphorrhagia  should  make  us  hesitate  to 
adopt  this  advice. 

No  treatment  avails  anything,  and  the  prognosis  is  always  bad. 

LYMPHCEDEMA. 

Any  interference  with  the  normal  flow  of  the  lymph  in  its  channels 
is  liable  to  cause  transudation  through  their  walls  into  the  areolar  tis- 
sue. The  resulting  condition  is  known  a^  "  lymphoedema."  The  situa- 
tion of  tne  obstruction  is  generally  to  be  determined  by  ascertaining  to 
what  part  of  the  lymphatic  system  the  aifected  area  is  the  periphery. 
If  the  obstacle  is  removable  with  safety,  the  rational  treatment  is  clear. 
By  the  compensatory  enlargement  of  collateral  channels  Nature  once  in 
a  great  while  aifords  a  measure  of  relief  which  surgery  cannot  give. 
Bandaging  with  elastic  materials  may  mitigate  the  evil  condition  some- 
what. Often,  however,  the  affected  member  becomes  so  monstrous  a 
burden  that  its  removal  must  be  considered.  After  abhition  of  a  can- 
cerous breast,  for  example,  the  glands  in  the  axilla  may  so  enlarge  and 
press  upon  the  vessels  as  to  cause  prodigious  increase  in  the  size  of  the 
corresponding  limb,  with  severe  pain  and  interference  with  the  move- 
ments of  the  joints.  If  the  progress  of  the  disease  is  slow,  life  may  be 
prolonged  and  comfort  greatly  enhanced  by  aniiMitation.  The  tissues 
in  lymphoedema  are  brawny  and  inflexible,  and  lyni])h  flows  freely  from 
their  cut  surfaces.  This  condition  is  not  neccs?<arily  a  serious  obstacle 
to  the  healing  proces*^,  as  demonstrated  in  a  case  ()f  amputation  of  the 
thigh  close  to  the  great  trochanter,  in  which  I  Avas  obliged  to  use  a 
chain-saw  in  the  division  of  the  l)oue  on  account  of  the  impossibility  of 
turning  back  the  flaps  sufliciently  to  ])crinit  the  use  of  the  ordinary  in- 
strument.    The  healing  was  rapid  and  perfect. 

Macromelia.* — Congenital  and  acquired  occlusion  of  lymph-chan- 
nels, with  the  consequent  dilatation  of  those  passages  which  are  periph- 
eral to  the  point  of  obstruction,  souictiines  j^roduces  results  which  differ 
materially  from  those  previously  discussed  in  this  article.     There  is  no 

*  Macromelia  (uoKpog  =  great  -r  /'^'/'^r  "~  member^,  ii  form  of  monstrosity  character- 
ized by  great  enlargement  of  some  menjber. 
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rhcea ;  only  an  enornitius  and  iJisHgnring  gmwtli  <»f  hhiu'  meiiiljtT,  m^ 
a  finger,  toe,  hand,  foot,  fnrvarni,  Ir^g,  or  vwn  nn  «"ntirr  liuib,  upjx'r  or 
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lower,  Tlie  aoooinpanyinp:  ill u»^tmt inns,  from  photo^mphs  of  one  of 
my  piitient>i,  c'diivcy  an  exri'lleat  hlvn  <»f  fertnin  [vlmses  of  thi^  class 
of  monstnisitiL's*  In  this  cfisr  parts  of  Iwith  luiiids  und  the  whole  of 
one  foot  and  leg  were  involve(l|  or,  teehnieally,  there  were  nmcrtxlae- 
tylia*  and  maerojwidia.^ 

The  etiologr  <>f  these  cases  is  obs<'uro.  Their  treatment  niiis^t  be 
fai^hioneil  on  t^-neral  ]>rineiples.  If  the  ^^rowth  interferes  with  function 
or  comfort,  iunpiitatit*u  is  justitittl,  and  even  tloniaiidrtl. 

Chyl<m'KLE, — A  siirtjeon  *HH*asion:dly  Jiiids  that  a  scrotal  enlnrgi> 
nient,  diagnostieiited  as  a  eoninion  liydnHrk't  contains  a  milk-like  fluid, 
ujxm  which,  if  it  is  allowed  to  stand,  ercani  rises.  This  disc^ase  has 
been  called  ehyloeelc,"*  with  the  idea  that  the  fluid  is  chyle  ;  gidaetoeelc, 
because  it  looks  likt^  niilk  ;  and  lipoi'rM'cle,  from  its  oily  nature.  In  no 
re[>Mrtetl  ease  has  the  real  nature  of  the  disease  been  suspected  before 
opemtion. 

The  clinical  history  dues  n<»t  iliffer  from  that  of  liydrocele.  The 
wall  of  the  sac  may  be  very  thick  and  hard^  its  lining  .-^mootli,  shinintr» 
and  ])early,  with  a  granular  nodule  at  st»me  point  enclosing  the  uioutlis 
of  channels  which  i/onnmrnicate  with  tlic  s[Kices  of  the  areolar  tissue; 
or  the  lymphatics  of  the  tunica  vajjfianlis  may  f)e  over-distended  from 
obstrnetioii  of  the  nnrmal  current  of  lymph  resulting;'  trnm  gontirrlucal 
inflanimatiou  oi'  the  inguinal  jj:lamls.  The  ntui-traushiccncy  of  the 
tmnor  under  the  usual  candle-test  for  Imlrocelc  sluinld  lead  Uv  suspicion 
of  the  character  of  the  eonttujunt  fluid  ;  but  the  failure  to  make  a  correct 

•  Macrwiactylin  {finKp6f:  =  great  -|-  Mktv/oc^  tinji^T),  exceshive  size  of  the  fiiigerfi. 
■  Maefiffujditt  {fjaKp^c  ~  gr^sX  -h  ^rofft  fnot),  nKiioniml  size  of  the  feet. 

•  ChjfiftrfU  lii'^of  —  juice  -r  *'Av  =  tuiiun),  chvle-ttimor. 
Gulaciorde  {rAla  =r  milk  -r  *r^?^  =  luniori,  iiiilk-tumon 
Liporocdc  (Airroj-  =  oil  -f-  *V/v  =  tumor),  tumor  cuiitaining  oil. 
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diagnosis  in  the  ax^  neExl  occiisuin  no  (.'hagrin,  conBidering  the  mfre- 
(Hicncy  of  the  diseiLse  and  the  iiinoeeiur  of  the  error. 

The  origin  <»f"  the  eonflitinii  i^s  mA  demonstrated.  Reporters  of  cases 
seem  nut  to  Imve  tlioiii^lit  to  extiniine  the  lAmnl  frir  iilaria,  and  in  other 
resperts  our  soureei^  ui'  intorniation  are  ratlier  tmstiti^faelory.  PrMlKihly 
the  disease  is  eaiist*d  by  some  ineomplete  ohstaeb  to  the  upward  eurrent 
of  eliyk%  a  portiuii  (jf  whieh,  in  some  obscure  manner,  aeeumnlatei^  in 
tile  va^iunl  tiinie  of  the  s<.*rt»tum. 

The  treatment  is  jireeisely  that  for  hych^oeele,  Tnjeetions  of  tineture 
of  iodine  seem  to  have  been  preferred  in  the  main,  but  pnibably  the  ad- 
vantages of  li^jneHed  earljolic  aeid  wuuld  be  as  evident  ii»  tlie  thera|^K*usis 
of  this  disease  as  in  that  of  the  aliectiou  wliieh  it  so  uuieh  retiembles  in 
its  ehuieal  aspeets. 


Felabiasis. 

Among  the  various  causes  of  serious  obstruction  of  lymph-channels, 
tliat  which  sljotdtl  be  aecurded  the  first  rank  is  tlie  eundition  knuvvn  as 
jilur'tiUsiH,  Kiiowletlge  of  the  parasite  which  gives  its  name  to  this 
[mthologieal  state  has  hecm  only  recently  actjuired,  Init  the  demonstnition 
c»f  the  eonnecticin  l>etweeu  the  pn?scnee  of  the  worm  and  eeilain  hmg- 
known  diseases  has  been  s<i  eom|*letely  niatle  as  to  jait  it  l)eyond  fpiestion 
that  tlie  one  sustains  a  causative  relation  to  tlie  nthcr.  The  pniici]ial 
maladies  winch  result  fi\>ni  tilariasis  are  elephantiasis  Arabnm,  lyniph- 
ser<jtuni»  and  cbyluria.  These  diseases  are  endemic  over  one-half  of  that 
ptjrtiou  of  the  worhl  which  is  most  densely  nopnhited,  and,  while  they 
are  far  from  etunmon  in  Ameriea — are,  indeed,  of  the  nature  of  curiosi- 
ties with  US — they  ari^  oecnsionally  encountered  even  in  the  Northern 
section  of  our  country,  and  it  has  rcceutly  been  amntuneed  that  filariasis 
has  become  actively  endemic  in  our  Smitheru  States.  Wheu  one  con- 
templates the  meiliLKl  by  whicli  the  iianisites  are  propagated,  the  ottensive 
and  inaipacitatiug,  if  not  often  fatal,  character  of  the  diseases  w^hich 
they  cause,  and  the  jmssibility  of  a  somewhat  rapid  tlissemination  of 
them  all  over  the  land»  the  imi»ortanee  of  a  ditlhsion  of  infiirniatiim  on 
the  subject  i*ecouits  niaiiif<'st. 

It  is  not  i  litem  led  tc«  convey  the  idea  that  filariasis  is  the  sole  cause 
of  the  group  of  diseases  umler  eonsidcmtion  ;  donbtleas  anything  else 
which  produces  an  ubstruction  in  a  lympb-cliaunel  as  completely  and 
ixTmancntly  may  f>ccusion  pmeticiilly  tin*  siinie  jKithijlogical  phenomena. 
But  in  the  large  majnrity  of  cases  filariasis  is  the  prime  etiological  factor. 

After  the  establishment  of  a  filarial  disease*  it  is  unlikely  that  any 
means  whicli  are  not  surgieal  will  eileet  nnich  for  the  patient,  even  in 
the  direction  of  alleviation,  and  there  are  many  castas  in  which  nothings 
vet  attempted  gives  relief,  the  removal  of  the  cause  being  imi>ossible, 
in  the  prevention  of  the  filarial  diseases,  however,  it  is  prohuhle  that 
nearly  [lerfert  results  are  attainaljle,  i hough  by  methods  whieli  are  not 
at  all  surgical. 

In  180G,  Wucherer  discovered  in  the  urine  of  a  patient  suffering 
fmm  chylnria  a  panisite  behniging  t(»  the  nematoid  family.  In  1872, 
Lewis  found  in  the  blood  of  an  Eiist  Indian  who  had  diarrhrea  a  numlier 
uf  actively-moving  worms,  exactly  those  which  he  had  inilependently 
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discovered  two  years  before,  and  had  come  to  expect  in  the  urine  in 
every  case  of  chyluria.  Soon  he  detected  the  same  parasite  both  in  the 
urine  and  the  blood  of  a  patient  with  chyluria ;  presently  he  found  the 
nematoid  in  the  blood  of  an  elephantiac,  and  then  in  the  fluid  drawn 
from  a  lymph-scrotum.  He  named  the  creature  filaria  sanguinis  homi- 
nis — the  thread-like  worm  of  the  blood  of  man.  As  seen  in  the  blood,  it 
is  a  very  actively-wriggling  snake-like  animul,  about  the  eightieth  of  an 
inch  long,  and  with  a  widtn  not  quite  equal  to  the  diameter  of  a  colored 
corpuscle  of  the  blood.  It  appears  to  have  a  delicate,  transparent  sheath, 
which  is  supposed  to  be  the  chorional  envelope  retained  and  stretched, 
and  within  wnich  the  body  is  alternately  extended  and  retracted  very 
rapidly ;  and  the  impression  made  on  the  observer  is  that  the  worm  is 
provided  with  a  lash.  The  wriggling  does  not  seem  to  protluce  loco- 
motion, but  it  establishes  to-and-fro  currents  in  the  drop  of  blood  on  the 
slide  of  the  microscope,  by  means  of  which  the  recognition  of  the  hsema- 
tozoa  is  facilitated ;  for  when  they  are  dead  and  motionless  it  is  often 
verv  difficult  to  distinguish  them  from  vegetable  fibres,  fibrinous  coagula, 
and  urinary  casts.  The  alleged  observation  of  an  alimentary"  canal  in 
the  filaria  needs  confirmation.  The  creature  is  without  sex.  Objectives 
of  high  power  are  not  needed  in  searching  for  it :  a  half-inch  glass  is 
sufficient.  Being  found,  it  is  best  to  substitute  a  quarter-inch  objective 
or  a  somewhat  higher  one.  If  the  slide  is  kept  at  the  ordinar}'  tempera- 
ture of  a  living-room,  the  worm  may  survive  three  days.  The  number 
of  these  hjematozoa  in  a  single  patient  is  amazing :  one  estimate  has 
placed  it  at  thirty-six  million. 

A  most  curious  circumstance  about  them  is  the  usually-obser\'ed  fact 
that  they  have  a  periodical  daily  migration.  Toward  evening  an  exami- 
nation of  the  blood  detects  but  a  few  of  them,  but  hour  by  hour  their 
number  swells  until  midnight,  when  the  blood  is  alive  with  them.  From 
this  time  they  begin  to  disappear,  until  by  nine  o'clock  in  the  morning 
(sometimes  as  early  as  six  o'clock)  the  most  studious  scrutiny  fails  to 
find  one.  All  through  the  day  they  elude  observation,  but  near  the 
close  of  it  they  appear  as  before  for  their  evening  of  mad  frolic.  A 
change  in  the  meal-hours  of  the  patient  effects  no  modification  in  their 
behavior,  though  this  circumstance  produces,  as  Avonld  be  anticipated,  a 
marked  change  in  the  times  when  chyle  ap])cars  in  the  urine.  Exj)eri- 
ments  have  shown,  however,  that  the  turning  of  night  into  day  in  the 
matter  of  sleep  determines  a  complete  reversal  of  their  habit,  as  they 
then  api)ear  in  the  blood  during  the  liours  when  they  are  usually  con- 
spicuous by  their  absence,  and  cannot  be  found  at  the  times  when  they 
generally  swarm  in  countless  myriads.  But  absence  during  the  daytime 
is  not  invariable,  even  where  the  usual  hours  of  slec})  are  undisturbed ; 
and  this  gives  support  to  the  tlieory  recently  advanced  by  Manson,  who 
has  given  special  attention  to  their  study.  He  claims  to  have  difleren- 
tiated  three  varieties  of  filaria  sanc/idin',^  honuni.^:  tliat  of  I^ewis,  which 
he  distinguishes  by  the  name  nocfuma  ;  anotlier,  which  lie  calls  major  or 
(liurna  ;  and  a  third,  christened  minor  or  perntanH,  The  last,  he  says, 
has  no  periodicity  of  appeanince,  and  is  in  every  way  smaller  than  the 
others,  which  equal  each  other  in  size,  but  differ  in  their  hours  of  exer- 
cise. With  no  more  light  on  the  subject  than  we  have  at  present  it  does 
not  seem  profitable  to  dwell  on  these  distinctions.     It  has  been  observed 
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that  fever  iiUorrupts  the  regularity  of  the  periodical  ajipeurauee  i»f  tlie 
ha^matozrKL 

Sniii  after  the  discovery  of  these  minute  worms  it  was  rendered 
idniifst  eertiiiii  that  tliev  were  the  eiiihrvns  <if  iiii  iinknnwii  parent,  U* 
wliteh,  rattier  than  fr>  the  r»t!spriij<ri  sliniil<l  be  as(n'il>ed  the  litirm  d*ine  in 
eonnection  with  their  rer^idenee  in  the  human  hcxly  ;  and  jmjbahility  g«ve 
place  to  ])riMif  ill  IHJH,  when  Banendt  of  AnstraUa  Yimml  aiirl  descrilx'd 
the  pruliHe  |)areHt  nf  this  miiltitmliiioiLs  progeny.  In  his  honr^r  it  ha^^ 
\tvvn  duhluMi  Fifftriif  BfU\eroJtL  It  has  :i  linir-like,  siiioot!i  hrxly,  alxnit 
three  irud  a  liulf  iiielies  \\n\^  aii<l  tme-ninetietli  of  nn  inch  thick  ;  its 
nmnth  l>  eireular  ami  h:ts  no  jiapillie  ;  its  neek  is  oiie-thinl  as  rhiek  as  its 
biKly.  Its  .sh*n*ler  ahrnentary  canal  runs  from  tlie  elul)-like  hea*l  nearly 
to  the  blunt  tail.  The  vagina,  which  o|M*ns  near  the  head,  in  short  and 
terminates  in  a  bieornous  womb,  which  occupies  the  remaiiuler  of  the 
IhkIv  and  is  emnimcd  with  eudnyos.  The  j>areut  wonus  may  di>[ilay 
gn»at  Iniigi'vity,  if  we  judge  from  thi'  mnnber  of  years  that  the  urine  has 
been  kn*»wu  to  be  constantly  ehylous.  The  ]>ossibility  of  the  renewal  of 
filarial  diM'ase  by  the  re|teated  introduction  of  maturiug  pamsites  18  to  l>e 
entertaine<l  in  tliis  eonneetiou,  though  it  seems  unlikely  that  a  successive 
series  of  them  sh«>uhl  oeeupy  substantially  the  same  iKisition  in  the  lym- 
]>hatic  system  for  a  cunsitlcrable  numf>er  «d\vears.  The  tw(>  si'xes  prriba- 
b!y  live  t<tgether,  and  always  in  a  lymphjitic  vess<d  of  some  size,  Their 
progeny,  which  are  viviparous,  are  i^arried  m  the  lymph-stn*ani  through 
the  thoracic  duct,  and  thus  enter  the  blood-vasi-uiar  system.  The  cha- 
racter of  the  disease  brouglit  on  hy  filariasis  is  ilctermiued  by  the  veR*^I 
t?eleeted  by  the  parents  for  their  residence  and  by  the  integrity  of  the 
lymjdiatic  ghnids. 

The  nu'tlMHl  by  which  fdariasis  is  propagated  is  of  nmch  pniciical 
interest.  Hie  unhapjw  l*ost  of  the  lympluitic  worm  is  stung  by  a  temule 
niostpnti*.  wluclu  iu  tilling  her  HtoniJieh  with  his  Ijloiid,  iugej^ts  a  larj|:e 
nmnber  of  iiljiri:!  embryos.  She  then  betakes  hersi^lf  tf»  some  [xkiI,  where 
she  can  quietly  digest  her  meal  and  lay  her  eggs.  A  large  proiwvrtion  of 
the  jiarasitcs  are  digcst*'d  with  the  lilond,  but  about  oue-teutli  of  them 
escajie  this  process.  It  is  said  that  a  certain  moH|uito  whieli  can  dige>1 
canine  filarial  cannot  thus  aHecf  tlic  huniau  variety.  However  this  may 
be,  a  part  of  tlie  creatures  are  spareil  destruction  in  the  Ijody  of  the 
instH't ;  and  when  the  tatter,  having  ful tilled  her  repniductive  duty  to  her 
8|>ecies,  dies  and  falls  inti*  the  water,  the  filariic  which  have  had  the  fur- 
tune  to  survive,  having  develoiXHl  C(m>iderably  during  their  four  or  five 
days  of  sojourn  in  the  alimcntaiy  canal  of  tlie  culex,  an/  liberated  into  a 
njcdium  which  i-^  peculiarly  adapted  to  jmjniote  tlicir  fuilher  advanct** 
tnent.  They  gn>w  to  the  length  of  half  an  inch,  and  then,  l>eing  f^wal- 
loued  in  the  water  drunk  by  mnw  human  being,  are  led  by  instinct  to 
the  lym]>lmtie  system,  whither  they  arrive,  presumably,  by  boring  their 
way  through  the  intervening  structiu'es*  A  worm,  having  rcjidicd  the 
thomcic  duet  or  s<ime  other  large  lyniph-vess*^b  sets  \\\\  idcerati<»n  or 
inflanimatory  tliiekcning,  by  thi>  uicuus  pnKhiciug  stenosis  of  the  channel. 
The  lymph  is  daniURnl  up  on  the  distal  side  of  the  obstruction  ;  the  vessel 
dilates;  ite  valves;  l»ecome  useless;  its  walls  either  hurst  fnim  internal 
pressure  or,  what  is  more  probable,  experience  a  compensator^'  liyjier- 
tri>phy ;   the  I'egion  frmu    whitli  tlie  channel   has  previously  colh»cte«l 
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lymph  is  saturated  and  swollen  with  the  constantly  accumulating  fluid, 
and  the  tissues  undergo  changes  of  a  characteristic  nature. 

Nothing  in  detail  is  positively  known  of  the  life-history  of  the  hel- 
minth from  its  entrance  into  the  human  body  until  its  full  develoimient. 
Several  parent  worms  have  been  found  in  a  single  case,  but  in  others  it 
is  nearly  certain  that  one  individual,  or,  at  most,  one  couple,  has  inaugu- 
rated all  of  the  trouble  in  a  filarial  dij«eiuse  of  great  severity.  As  already 
remarked,  there  are  many  cases  of  occlusion  of  lymph-channeLs  not  due 
to  |>arasitic  plugging,  but  it  is  imaginable  that  some  of  the  cases  which 
do  not  seem  to  be  filarial  are  so  in  reality.  For  instance,  an  unmated 
male  or  an  unimpregnated  female  might  cause  occlusion,  setting  up  the 
local  disease  about  itself,  as  just  described,  and  bringing  on  elephantiasis ; 
but  in  such  a  case  there  would  be  no  embryos  in  the  bloml. 

Several  theories  have  been  broached  to  account  for  the  periodicity  in 
the  appearance  of  the  embryo  filariae.  It  is  conjectured  that  the  mother 
has  a  daily  parturition,  in  which  some  millions  of  offspring  are  started 
on  an  extra-uterine  career  which  is  destined  to  be  cut  short  before  the 
next  brood  is  born,  so  that  we  do  not  find  the  hsematozoa  by  day,  because 
they  are  all  dead.  The  manner  in  which  the  corpses  of  this  multitude 
are  disposed  of  in  the  system  seems  to  have  baffled  the  fertile  imagina- 
tions of  the  promulgators  of  this  hypothesis.  Others  have  supposed 
that  the  filarise  collect  in  the  lymphatic  system  or  in  some  internal  organ 
during  their  absence  from  the  blood,  but  no  facts  support  this  idea. 
Perhaps  it  is  worthy  of  note  in  this  connection  that  the  embrj^os  seem 
to  have  no  locomotive  capacity,  and  are  passively  carried  in  the  blood. 
If  they  behave  in  the  blood-vessels  as  they  do  on  the  stage  of  the  micro- 
scope, they  do  not  actively  seek  an  asylum  anywhere,  but  are  gathered 
into  a  retreat  if  they  really  spend  their  days  out  of  the  blood.  To  this 
notion  there  are  objections  which  it  is  not  important  to  present.  It  has 
been  earnestly  argued  that  the  tonus  of  the  cutaneous  capillaries  during 
the  waking  periods  determines  a  degree  of  contraction  of  their  calibre 
which  prevents  the  escape  of  the  tiny  worms;  but  it  is  somewhat 
difficult  to  understand  the  selective  principle  on  which  the  vessels  act 
so  as  to  permit  the  passage  of  bloml-corpuscles  and  prohibit  that  of 
bodies  of  a  somewhat  smaller  diameter.  One  ingenious  theorist  is  per- 
suaded that  the  nocturnal  presence  of  the  fihirite  in  the  blocxl  is  provi- 
dentially designed  to  play  a  part  in  the  perpetuation  of  their  kind, 
l)ecause  the  mosquito,  which  is  to  act  as  intermediary  host,  ])ursues  her 
musical  and  sanguinary  vocation  mostly  by  night;  but  this  does  not 
account  for  the  equally  interesting  and  perhaps  important  desertion  of 
the  blood  by  these  minute  beings  during  the  day,  and,  at  best,  is  merely 
a  fantastic  illustration  of  a  style  of  philosophizing  which  is  not  content 
unless  announcing  its  compreliension  of  the  intent  in  all  creation,  and, 
fortunately,  is  going  out  of  fashion. 

The  hsematozoa  themselves  are  not  the  cause  of  disease  in  tlieir  host, 
and  a  mature  worm  may  remain  lodged  in  a  lyniph-ehannel  for  years 
without  serious  result,  though  tliis  is  somewhat  plienonienal.  In  tlie 
Eastern  countries,  where  filariasis  is  endemic,  10  per  cent,  of  the  natives 
entertain  these  unwelcome  visitors,  and  yet  a  considerable  })roporti()n  of 
them  have  good  health.  The  majority,  liowever,  are  less  fortunate,  and 
are  afflictecl  with  lymph-scrotum,  cliyluria,  elephantiasis,  lymphangitis. 
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lyiiipliadenitis,  lymph  varix,  phlebiti.s,  haematuria,  hydn>cele,  or  fref^uent 
iittiirks  of  fever  wliioh  iti  many  RS]KH'ts  resenibies  malarial  cli?*ease,  aiui 
Hune  have  two  or  more  of  the.se  mauife^tatioiLs  of  iilaria^i»  *imul- 
tiitieously. 

Since  the  etiology  of  thits  cla.'^s  of  di.saisos  ha**  been  measurably 
inideri^tcMMl  variniis  m«*th(Hls  of  treatment  have  Ix^eii  deviseil  with  a  view 
to  the  destriietion  uf  tlie  parent  wvirms  or  their  prugeny,  or  both. 
Thymub  in  *hises  uf  fn^m  uue  tu  five  ^niin.'^  thrice  daily,  has  been  as- 
yeJted  Ut  ensutv  tlie  tlij^appearanee  of*  the  tihirite  frum  the  blutKl,  and 
with  ecpial  pc>,sitivene!^!*  it  is  ileclared  tu  be  impotent  to  prwiuee  any 
effeet  npon  tliejt»,  even  when  twi^  hun<lretl  gniin,s  liave  been  given  ilaily, 
(iallie  aeid  hu^  lieen  nuieh  em|jhiyeil,  ami  may  Iw*  of  u^e  where  hemor- 
rhage is  a  feature  of  moment ;  btit  it  has  little  if  any  worth  in  other 
re^jx^ets.  All  ntlier  medicines  which  have  Iwen  tried  seem  to  be  equally 
valueless. 

To  siiy  nivtliiiig  r>f  the  im|>rMl)ability  of  destrriying  the  parent  Ivy  the 
admin istniti<in  c^f  any  drug  whicli  w<ndd  iii>t  at  the  siune  time  cause 
serious  mis^-hief  in  the  system,  if  not  the  death  of  the  patient,  it  is,  as 
JIanson  has  graphically  stated,  as  illogical  to  attempt  to  cure  certain  of 
these  diseases  !)y  trying  to  kill  the  offending  filaria  as  to  en<leavor  to 
cure  established  heart  <lisease  by  salicylates  or  elironic  urethnil  strictures 
by  astringent  injt^t^tions.  Th*'  parj>ite  starts  the  pathohvgical  process, 
Imt,  tlie  damage  to  the  lyniph-ve^scl  and  the  neighboring  structures 
having  been  done,  and  peniianent  oeclusion  of  the  ptLSsige  having  r<?- 
suited  from  this,  tlie  presence  of  the  lielminth  is  nr»t  necessary  for  a 
continuance  of  the  condition.  In  a  small  pro])orti(>n  of  nises  the  irnrent 
worm  is  lodged  in  a  hn-ality  which  is  ac^'e^^illh'  to  the  surgeon,  and  in 
the  course  of  the  ablation  of  a  fliscased  orgtm  it  is  taken  away  ;  but  this 
ejeetment  of  an  undcsiral>le  tcuant  diw/s  not  undo  the  malign  work  which 
he  has  aeeomplislied,  upon  which  mainly  the  disease  and  the  snffering^ 
of  the  {mtient  depenth  Still,  it  is  a  siitisiaction  to  be  able  to  assure  a 
victim  of  a  loathsome,  dishgnrirjg,  crippling,  and  sometimes  mortal 
disease  that  he  is  net  longer  the  residence  of  a  disgusting  animal,  and 
tliat  tlie  possibility  of  furtfu^r  hsicm  cm  account  of  its  presence  has  been 
exlinguished.  When  tlie  intruder  cannot  l>c  n^aelied,  the  proper  treat- 
ment is  such  as  wouht  l>c  a4lvised  in  a  eiiS(M)f  aequireil  varix  in  an  inac- 
cessible ivgion^ — I'est,  elevation,  lowering  of  the  tension  in  tlie  lym|>liatic 
vessels  by  saline  eatliartics,  limited  and  mostly  vegetalde  food,  and  a& 
great  an  alistinence  irom  Hiiids  as  the  jnitient  can  rea^sonably  be  ex[X'eted 
to  endui'e* 

The  true  treatment  of  filariasls  is  unquestionably  the  prophylactic, 
and  there  is  no  theoretical  {liihcnlty  about  stamping  it  out  by  hygienic 
measures.  Practically,  the  siime  impediments  will  be  encountered!  that 
sanitarians  always  find  in  the  way  when  even  their  wisest  and  most 
lM*nevolent  plans  are  put  in  exe<*ntion — the  ignomnee,  inditferenee,  care- 
lessness, and  reckle^siic-^.-H  of  the  people  who  aiT  most  to  be  benefite<L  In 
the  cotrntries  where  lilanasis  i-^  pi-cvalent  all  water  designed  for  drinking 
puriHises  shoiikl  l>e  tiltertnl  or  lioile*!,  or — best  t»f  ail — lM»th  (ilteri'd  and 
boiled.  That  boiling  will  destmy  these  animals  needs  no  demonstration 
when  their  pliysical  characters  and  natural  relations  are  wn^^idered  ;  but 
one  should  not  Ik*  accused  of  excessive  sipieamishness  if  he  entertaixiii^  a 
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prejudice  against  the  ingestion  of  nematoids,  even  if  they  are  dead,  and 
their  elimination  by  filtration  from  water  contaminated  by  their  pres- 
ence is  suggested  as  a  preliminary  to  boiling,  less  in  the  interest  of 
health  than  for  the  satisfection  which  it  will  afford  to  a  pardonable  fas- 
tidiousness. 

With  a  knowledge  of  filariasis  we  are  prepared  to  appreciate  the  phe- 
nomena of  the  principal  diseases  to  which  it  sustains  a  causative  relation. 

ELEPHANTIASIS. 

This  name  is  derived  from  that  of  the  animal  whose  leg  is  suggested 
to  the  mind  of  the  most  casual  observer  by  the  appearance  presented  by 
the  lower  limb  of  a  man  in  whom  this  disease  has  develoi>ed  to  an 
advanced  stage  and  in  its  most  characteristic  situation.  The  word  -dr«- 
bum  is  often  aflBxed  to  the  name  to  distinguish  it  from  elephantiasis 
Grcecorumy  but  no  confusion  will  arise  from  our  using  the  abbreviated 
term. 

The  cause  of  elephantiasis  was  unknown  imtil  recent  years,  but  is 
now  demonstrated  to  be  the  occlusion  of  a  lymph-channel  by  the  occu- 
pancy of  a  filaria  Bancrofti.  This  parasite  has  a  marked  predilection 
for  residence  in  the  lymphatics  of  the  lower  part  of  the  body,  and,  as  a 
consequence,  elephantiasis  is  rarely  situated  above  the  level  of  the 
umbilicus. 

Considering,  first,  the  member  which,  when  profoundly  affected,  eas- 
ily justifies  the  name  of  the  disease,  we  observe  that  there  appears  some- 
where on  a  lower  extremity,  generally  in  the  toes,  an  erysipelas,  whfch 
we  have  found  to  be  an  inflammation  of  lymph-spaces  and  channels, 
principally  those  in  the  subcutaneous  areolar  tissue.  This  is  attended 
with  pain,  often  violent ;  evidences  of  inflammation  of  lymph-nodes ; 
much  swelling,  and  sometimes  ichorous  discharge,  and  systemic  disturb- 
ance, as  shown  by  fever,  nausea,  and  i)erhaps  vomiting.  When  the 
attack  is  over  some  thickening  of  the  skin  and  subcutaneous  tissues  is 
observed.  After  an  interval  of  uncertain  length  a  second  visitation  of 
erysipelas  occurs,  with  a  repetition  of  the  j)lienoniena  just  recounted. 
This,  too,  disappears,  but  leaves  the  integ:unieiits  wliicli  have  suffered 
thicker  and  more  dense  than  before.  Thus  one  recurrence  follows 
another,  the  subsidence  of  each  disclosint^:  a  greater  involvement  of  the 
affectefl  parts,  until  the  hypertrophy  in  extreme  cases  is  so  enormous  that 
the  skin  is  four  inches  thick.  As  the  enlargement  progresses  the  attacks 
of  inflammation  and  fever  are  less  violent  and  painful,  and  the  health 
may  be  good  in  the  intervals.  When  the  disease  is  fully  established  the 
skin  is  seen  to  be  thrown  into  immense*  transverse  folds  and  ridges, 
between  which  are  deep  depressions.  The  areas  of  skin  buried  in  these 
sulci  rub  against  each  other,  and  eczema  often  results.  I'lcers,  o])en  or 
thinly  covered  with  crusts,  exist  at  numerous  points  and  discharge  foul- 
smelling  sero-pus  ;  lymph  oozes  from  fissures  and  broken  blebs  ;  and  the 
discomfort,  which  is  generally  great  from  the  weight  of  the  limb,  is 
sometimes  aggravated  by  pressure  of  the  growth  upon  included  nerves. 
In  some  cases  the  hypertrophy  is  siiid  to  take  place  without  manifest 
inflammation. 

The  skin  is  not  in  the  same  condition  in  all  cases.    It  may  be  smooth. 


SVnOEEY  OF  THE  LYMPHATIC  SYSTEM 


the  outer  layer  of  the  epidemii.s  hein^^  unaffected,  and  the  diseo^je  h  then 
eallei!  eiephaulia^ia  fflubrn  ;  hard,  nnigli,  and  white,  <.  </Mr<^;  ;  iMjft  and 
grayish,  v.  molii^ ;  waily  iu  appearauee,  inmi  prtKli^iuiLs  ehmgation  of 
the  jKipiHa?,  i\  cvrritvosfi ;  kuolilied,  i\  tnheromt  ;  hrown,  fn»m  incrca.se 
of  pi^uicut-cells,  i\  j'nHcii  ;  Iihiek,  IVoui  an  exa|rjrcratifin  of  the  last- 
named  eondition,  <■.  m)/rican>e;  coveretl  with  eczematous  t-niption,  r. 
erztnnatom.  These  names  are  it^hearRnl^  mA  hecjause  I  regart!  tliein  as 
valuable  or  at  all  necea^arv,  but  beeau*^  as  they  exist  in  auv  terminohigy 
(posHibly  on  aci'oant  of  the  pedantic  desire  of  some  authors  to  disiilay 
their  ilelicacy  of  discriniinatinii  and  their  alulity  to  ap]*ly  Latin  aujec- 
tives),  it  is  wtirth  while  tu  know  their  ineaniug.  There  is  no  impirtant 
ditfcrenee  in  tlie  essetjtitd  eonditioiis  lichinil  all  these  alleged  varieties, 
and  two  or  more  of  them  often  coexist  iu  a  patient. 

There  is  a  true  hyperplasia  of  the  fibrous  elenjents  of  the  eorium  and 
!?uhentane(ms  arindar  tissue,  with  a  eo pious  alhuminoid  dejiosit  in  the 
spaces  of  tlie  latter^  and  ininieuse  growtli  of  the  papilla?.  The  uewly- 
forme<l  tissue  uuiy  be  rich  in  eellnlur  (4enicuts  or  it  may  l>e  pn^ir  in  them. 
Tlie  hyjR'rplasia  is  due  to  over-nut ritiou,  frnm  the  ae<"umuhuiou  iu  the 
tdtimate  lymph-spaces  of  the  nourisliing  elements,  and  the  glutlonoiis 
appnipriatiiiu  iif  this  uuusnally  abiuulanl  |mbidiim  by  the  tissues  to  which 
it  is  so  iusistently  presente<L  A  scH-tion  of  this  hypenrn]>hied  structure 
dli^plays  a  white,  usually  humogcutMius  materiid,  so  dense  that  the  knite 
enenunters  almost  as  mm'h  resistaut'c  [is  in  cutting  cartilage,  and  saturated 
with  lymph,  which  oozes  freely  fnjm  all  parts.  The  blood-vessels  are 
enlarge<I  ;  the  connective  tissue  between  the  fasciculi  of  the  muscles  ig 
increa.sed  like  that  in  the  integnnients ;  the  true  nuis<ndar  tisi^ne  is  in  a 
stage  o(  fatty  degeneration  ;  and  the  |teriostenm  has  si>  exceetled  the 
nfrrmal   in   its  nutritive  function  that  lU'W  btme,  genendly  in  disfiguring 

Srotrusions,  has  been  formed,  sometimes  to  such  an  extent  as  to  produce 
iision  at  the  jcjints.  The  morbid  action  nirely  extends  al>ove  tlu'  knee. 
In  severe  cases  ulceration  may  attack  the  toes,  and  ultinuitely  destroy 
them,  leaving  fonl  S4jre8  which  heal  reluctantly  f»r  not  at  all. 

During  the  early,  acute  period  of  the  disease  rest,  elevation  of  the 
limb,  nnd  |MThaps  fomentations,  are  required  locally,  and  anotiynt*s  and 
antipyretics  as  weasion  denuinds  fur  the  genend  system.  After  this  stage 
geneml  treatment,  directed  to  the  cure  of  the  disease,  is  without  avail ; 
luit  it  is  often  neees«irv  to  protect  the  patient  against  the  debility  which 
is  induced  by  various  circumstances  of  the  malady.  Change  of  climate 
W'as  a  routine  prescription  hefijre  the  etiology  was  understoinl ;  but  with 
mir  present  light  cm  the  sul>ject  this  reeonmiendatirm  would  seem  to  have 
no  value,  executing  such  as  always  attaches  to  advice  ftir  removal  from 
an  ludiealthful  into  a  sidubrious  region. 

Surgery  otfei^s  scn^end  uhkIcs  of  relief  of  more  or  less  value.  Of  these 
the  simplest  is  persistent  compression,  best  aceomjdished  by  means  of  a 
pui*e-rubber  bandage  applied  as  snugly  as  the  patient  can  bear  w  ithout 
distress,  Cure  will  not  l»e  eifected  by  it,  but  prevention  of  further  growih 
is  s<»metimes  achieved,  and  often  grejit  relief  of  the  disnmdort.  Lignliou 
of  the  main  artery  of  the  limb  lias  been  pnictised  with  tcmiMjnirily  gtK>d 
results;  hut  on  the  full  establishment  of  the  collateral  circulation  the 
undoing  of  the  cure  is  begun,  and  the  old  condition  is  reinstate*!  before 
long.     Section  of  the  great  sciatic  nerve  has  been  tried  with  apparently 
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good  effect,  but  observation  of  the  results  is  too  limited  to  warrant  a 
positively  fevomble  opinion  of  it.  Removal  of  the  limb  by  amputation 
is  the  only  radical  and  really  commendable  operative  procedure  to  be 
pursued  in  these  cases.  The  results  are  usually  excellent,  the  mortality 
being  small  and  the  relief  from  a  hideous  burden  complete.  Esmarch's 
bandage  is  of  great  use  in  protecting  against  hemorrhage,  which  is  apt 
to  be  serious  without  it. 

Elephantiasis  Scroti. — When  elephantiasis  attacks  the  external 
genitals,  structural  changes  are  wrought  nearly  identical  with  those 
brought  about  in  the  lower  limb.  The  symptoms  from  the  onset  are 
very  similar — fever,  pain  in  the  loins  and  groins,  swelling  of  the  testes 
and  their  cords,  \vith  great  suffering,  inflammation  of  the  skin,  and  some- 
times foetid  and  irritating  serous  exudation.  Allowing  for  the  difference 
in  the  organs  involved,  the  symptoms  are  substantially  alike  in  the  two 
localities.  The  enlargement  of  the  sj)ermatic  cords  and  the  dragging  of 
the  heavy  tumor  uiK)n  them  are  an  invitation  to  inguinal  hernia  which  is 
often  accepted.  The  evidences  of  acute  trouble  subside  only  to  recur 
again  and  again,  and  each  attack  leaves  its  mark  in  an  addition  to  the 
hypertrophy  which  was  slightly  noticeable  after  the  first.  The  integu- 
ments of  the  scrotum  become  enormously  enlarged,  far  outgrowing  the 
length  of  the  penis  (unless  this  organ  also  has  a  share  in  the  disease), 
which  may  be  imbedded  beyond  sight  in  the  huge  mass  at  the  bottom  of 
a  conical  well.  The  lymph-vessels  on  the  surface  l)CKH)me  varicose  in 
spots  which  are  irregularly  distributee!  over  the  area  involved,  and  when 
opened,  spontaneously  or  otherwise,  give  exit  to  lynipli  in  considerable 
quantity.  The  growth  sometimes  attains  an  appalling  size,  one  being 
recorded  which  weighed  one  hundr(»d  and  sixty  pounds.  Frequently  it 
hangs  as  low  as  the  knees,  and  the  patient  uses  it  as  a  stool  to  sit  upon  ; 
and  in  some  cases  locomotion  is  impracticable  unless  the  tumor  is 
depositeel  in  a  wheelbarrow  which  the  patient  trundles  before  him. 
Subsequently  to  the  inflaniniatory  utt^icks,  the  intervals  between  which 
become  longer  and  longer  until  the  febrile  movements  may  ccjise 
altogether,  the  suffering  is  mainly  due  to  the  si/.e  and  weight  of  the 
growth.  The  disease  rarely  kills,  but  it  places  many  of  its  victims  in  a 
condition  to  which  death  would  seem  to  be  preferable.  Mortification 
occasionally  destroys  a  part  or  n(»arly  the  whole  of  the  mass ;  ulcerations 
are  frec^uent ;  and  the  patient  is  constantly  in  danger  of  septic  poisoning 
from  these  sources. 

This,  like  the  other  elephantiac  diseases,  is  nc^t  yet  common  outside 
of  tropical  or  semi-tropical  countries,  but  it  may  a])pear  s])oradicaHy  in 
tem])erate  climes,  as  evidenced  by  a  case  under  my  c)l)servati(m  occurring 
in  the  persf)n  of  a  man  always  a  resident  of  Xew  England.  Here  the 
penis,  as  well  as  the  scrotum,  was  involved,  as  is  plainly  seen  in  the 
accompanying  picture  from  a  ])h()togra])h  (Fig.  381).  In  the  female  the 
organs  affected  are  the  homologues  of  those  attacked  in  the  male — 
namely,  the  labia  majora  and  the  clitoris.  It  rarely  attacks  thost^  who 
are  under  the  age  of  twenty  years  or  over  that  of  forty,  and  it  is  much 
more  common  in  men  than  in  women.  The  course  and  termination  of 
the  disease  in  woman  are  so  like  its  manifestations  in  man  that  no 
detailed  description  is  demanded. 

The  compression  of  the  tumor  with  a  rubber  bandage  may  afford 
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sunie  aniclirimtioii,  but  tMimplete  ahlatit»n  is  the  only  trwUiiK'Ht  wliirh  is 
of  much  iiLrount.  Ik'inre  we  Inul  Ksriuireh's  method  of  preventiu^  (jt'in- 
orrhiin^^  tliL"  operati(»Ji  wn^  apt  to  lie  fortiiidahle  on  ueeount  of  the  eopious 
IjleecliiJg.  For  ii  few  h«»tir?*hc>fon^  tlir  n[)eratinn  tlie  patient  should  lie  on 
his  back,  with  the  tumor  aiipported  in  an  elevated  jx^sition,  in  order  to 
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drain  it  of  fluids  as  far  as  possible  by  f^ravitjition  ;  hernifl?,  if  pre^^nt, 
sljoidd  he  redyeinl ;  and  bydroeeles,  whieh  are  a] it  to  exist,  evaeuated. 
Tlien  the  Esmareh  hand  is  to  l>e  Lipplitnl  around  the  nec*k  of  the  inw^, 
Jn  t^xtreme  eases  it  is  an  advisiible  preeaution  to  have  the  aiKliiniinal 
aorta  eompressed,  or,  at  least,  to  have  a  rompi'tent  assistant  detaibnl  to 
apply  eonipression  if  it  beeomes  nc<*essary.  The  ineisions  are  made  along 
the  dorsnm  of  tlie  [lenis  ami  over  tlve  eourse  of  the  eords.  Thes€  organs 
and  the  testieh*s  are  tn  1m.*  dissee-te^l  out — the  tnnieji  vaginalis  being 
avoidtHl,  if  possiiik' — ^and  all  tin*ned  ujj  uti  the  belly.  The  perineal 
ei>nnt*c]'tions  art*  then  sevcreil  and  the  mass  removetl.  (Jreat  eare  nnist 
ln'  taken  to  tie  all  ves^^els.  The  veins,  insMnid  of  eollapsinij,  as  they  do 
in  normal  tissues,  ai*e  lield  widi*  (»pen  by  the  ri^iiUty  of  the  summnding 
striietnres,  and  it  is  oft^n  dittii'nlt  to  secure  them.  It  shonld  be  8uj>er- 
flmms  in  these*  iiays  to  insist  Uf>on  the  absolnte  need  of  the  strictest 
asi'])sis.  The  statisties  of  the  openition,  huvint;:  been  ^ath*"red  before  the 
1  listeria n  prineiph*  was  ajipreriateil,  are  far  less  favomble  tliarj  any  good 
surgeon  w<»iild  obtain  now.  Almuf  one  in  six  use<l  to  ilie  iri  eonseipiemx* 
of  aldation,  Sh^K-k  is  the  thing  whieh  is  ehietty  drexidtnl  at  present,  and 
will  dt»ul)tless  still  elaim  many  vietims  even  on  the  <nxL'niting  table* 


LYMPll-SK'ltOTUM. 

This  disease  is  called  by  Rinilfleiseh,  ^^  ptrvht/tfennia  lifinphant/trrtnt- 
tea  ;^*  that  is  U*  say,  the  tlnckened-skin  dis4.'ase,  due  to  dilatation  of  I  lie 
lympliatic  ves^crls.     It  is  also  called  chylodemui^  varbc  f^mj/haticuitt  and 
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ncevoid  elephantiasis — names  which  are  suggestive  of  important  features 
of  the  disease.  It  is  really  a  form  of  elephantiasis,  liaving  its  favorite 
haunts  in  the  same  countries ;  presenting  similar  appearances,  both 
clinically  and  pathologically  ;  sometimes  coexisting  with  elephantiasis  in 
the  same  person  ;  frequently  developing  into  the  graver  disease ;  having 
the  same  kind  of  febrile  and  inflammatory  movements ;  and  depending 
upon  exactly  the  same  cause — to  wit,  obstruction  of  lymph-channels,  and 
this  commonly  on  account  of  filariasis. 

Fever  inaugurates  the  disease,  and  is  quickly  followed  by  acute  in- 
flammation of  the  scrotum  and  of  the  lymphatic  vessels  of  the  groin. 
The  skin  is  left  thickened,  and,  as  the  attacks  are  repeated  many  times, 
each  leaving  its  contribution  to  the  part,  the  integument  comes  to  assume 
a  peculiar  and  characteristic  corrugation.  The  lymph-vessels  of  the 
scrotum  become  dilated  and  varicose ;  the  tissue  immediately  beneath  the 
epidermis  is  channelled  by  a  multitude  of  intercommunicating  sinuses 
and  cavities — the  dilated,  superficial,  subpapillary  plexus  of  lymphatics. 
A  probe  inserted  into  one  of  them  from  the  inner  side  of  the  tumor  and 
directed  outward  almost  emerges,  so  thin  is  the  layer  of  skin  covering  its 
end.  The  upper  parts  are  altered  as  in  ordinary  elephantiasis.  The 
surface  is  besprinkled  with  small  vesicles,  which  burst  spontaneously  and 
discharge  a  fluid  resembling  lymph  or  chyle  and  containing  filaria 
embryos.  The  loss  of  this  fluid  may  be  very  great  {lymphorrhagia)  and 
endanger  the  life  of  the  patient.  In  one  reported  case  tlie  mass  had  an 
outer  rind  half  an  inch  thick,  and  the  interior  was  entirely  gelatinous ; 
the  vesicles  on  the  surface  communicated  with  the  central  part. 

The  enlargement,  it  will  be  seen,  is  less  due  to  hyperplasia  of  the<5on- 
nective  tissue  than  to  varicosity  of  the  lymph-vessels  of  the  skin.  The 
fluid,  when  milky-looking,  will  sometimes  coagulate.  The  discharge  is 
not  usually  consttmt,  but  irregularly  intermittent.  A  large  quantity  of 
the  liquid  may  be  lost  daily  for  a  long  time  without  undermining  of  the 
health.  The  size  of  the  tumor  may  markedly  diminish  during  the 
period  of  discharge,  and  rapidly  increase  on  the  cessation  of  the  flow. 
The  exudation  may  alternate  with  attacks  of  ehvluria.  After  many 
years  of  periodic  activity  the  discharge  may  cease,  and  the  scrotum 
gradually  assume  the  characteristic  appearances  of  ordinary  elephan- 
tiasis. 

Filariie  sometimes  cannot  be  found  in  the  blood,  even  though  they 
are  constant  in  the  voidwl  lymph.  This  peculiarity  depends  upon  the 
selection  by  a  maturing  worm  of  a  lymph-vessel  in  or  near  the  upper 
part  of  the  scrotum  for  its  abiding-place.  The  lymphangitis  which  the 
creature  always  excites  extends  to  the  nearest  related  nodes,  and  sets  up 
a  lymphadenitis  of  such  intensity  that  their  passiige-ways  are  completely 
blocked,  and,  consequently,  the  lymph  which  should  flow  throu<i:h  them 
is  dammed  back  upon  the  region  in  which  it  is  formed.  The  embryos, 
l)eing  unable  to  escape  into  the  general  circulation,  are  imprisoned  in  the 
lymph  of  the  affected  part.  When  the  fluid  is  chylous  then;  is  probably 
an  occlusion  of  a  lymph-duct  at  some  ])oint  above  the  entrance  of  some 
lacteals  into  the  receptaculum,  and  perviousness  of  vessels  below. 

No  other  treatment  than  removal  with  the  knife  is  worthy  of  a  trial. 
Repeatedly  the  offending  helminths  have  been  found  at  the  time  of  the 
operation. 
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f*HYLURIA.' — ^Wlum  the  iiriru.'  nm tains  einulsifit'd  oil  the  eondition 
IS  ealleil  eht/itirta  or  /titnphnria.  It  is  not  usually  ushoivd  in  by  any 
well-rtx*t»giiizt^cl  preMionitory  ^yinptums,  hut  oeours  suddenly,  the  jiatient 
uhserviiig,  to  his  surprise,  that  his  urine  has  a  milky  appearauee  and  is 
iuereased  in  vnluiue.  Often^  euineideutly,  there  are  uneasiness  in  the 
lumbar  regions,  the  bliulder,  and  the  yrelljni,  and  some  debility  and 
depression   of  s|»irits. 

The  urine  (|uiekly  eoagulates  on  standings  beeoniing  a  Boft  mAid  ;  hut 
in  a  few  hours  the  ehit  disintetrrates,  a  rn^am  rises  to  the  to|j,  and  the 
fluid  uuderiroes  rapid  deeonip<»>iti(*u*  (\mgulatit*n  nuiy  otrur  within 
tlie  liladder,  in  whieh  case  niieturitiiai  eannut  lie  jierfHrniLHl  until  ihei^ 
niu^es  break  down.  It  U  not  unconimtai  to  iind  bliHul  in  ehyloiis 
urine,  either  genendly  ditiused  or,  ^vhat  seems  to  be  more  fretpient,  in 
shreddy  elots.  The  ani(»unt  of  fluid  voided  fn»tu  the  Ivlarlder  is  greatly 
angnientt^d,  one  hundred  and  twenty  ounees  l>eing  the  daily  aveiiige  in 
one  rc(*orded  ease  during  many  months.  The  *nly  material  may  be 
fr>und  eoustantly  in  the  urine  i'nr  a  long  time,  and  tlien  disappear  as 
nnexpeetedly  as  it  earae. 

A  patient  may  have  sevt^ral  attaeks  <d'  eliylnria  at  var\^ ug  intervals, 
and  be  entirely  free  from  urinary  ailments  l»etweeu  the  seizures.  Cliyhi- 
ria  oreasionally  altlTuate^  with  the  dlsehargt^  of  niiik-like  Huid  from  the 
rupture<l  vesieles  of  lymph-strotunj,  with  w  hieli  disease  it  is  ofttn  aseo- 
eiatc?fl.  Theiv  may  be  no  serious  impairmrnt  of  health,  l)nt  there  is 
liable  to  l>e  very  great  debility,  doubtless  dejiundent  upon  the  wa^te  of 
so  large  an  amount^ — perliaps  aeonsiderable  pni{>orti<>n — i*f  the  nutritious 
material  ttikeu  as  fiMwl  and  digested  with  the  t^\penditnre  f*f  nnieh  vital 
energy.  The  disease.'  has  the  siime  geugraphieal  (hstril)Ution  as  ele- 
phantiasis. 

The  pathological  anatoniy  is  nnt  well  underst<MHl.  The  presence 
of  tilaria  embryos  in  the  blood  of  most  of  these  jmtients,  and  al^o  in 
their  urine  when  it  is  ehylons,  is  the  most  prominent  and  almost  the 
oidy  eir4'umstanee  whieh  is  eonimon  to  the  large  majority  of  ea*st*s.  The 
|i}ieooniona  nre  in  gunend  exeeediugly  (*atvrieions.  It  is  pnietieully 
bey«tud  dispute  that  the  diseiisi^  de)K'nds  primarily  upon  lilai*iasis. 
Numerous  explanations  of  the  details  of  the  disease  have  been  otfertHb 
but  none  are  entij'ely  satisfaetory,  jKirtly  lieeausc*  they  are  tuirean aiable, 
but  more  beesmse  they  are  inconsistent  with  the  |xist-morteni  appear- 
ances. The  seriitusness  of  many  cases  gives  an  interest  to  the  arfeetlon 
whieh  is  moi'e  than  scientifie.  The  rare  cases  in  whieh  no  filarije  arp 
found  in  the  bloixl  de]R*nd  njHin  S4mie  condition  whieh  18  altogether 
conjei'tu  rah 

The  amount  of  chyle  Vi^idinl  may  be  sf>nu*wliat  diminished  by  restrict* 
ing  the  |mtient  to  a  vegetalde  diet  and  a  snuill  amount  of  liquid.  In 
this  way  the  lymph-f>ressure  may  be  less^*ned,  anfl  it  has  l)cen  suggested 
that  this  may  result  in  the  healing  r»f  defects  in  tlu^  walls  of  the  vessels, 
but  no  facts  have  bfN^n  adilnced  in  snppc»rt  of  this  liypithesis.  The 
strengtii  must  Iw  held  up  by  tonics.  Tur|ientine  and  astringi.nit.s,  espt^ 
cially  gidlie  aciil,  have  been  vmintt^^l  for  their  supposetl  effieiiey.  It 
will  be  su8jKK»ted,  however,  by  the  whimsicality  of  the  change**  in  ea^M!;* 

'  {%yluriti  {rkxfiu*  =  rhvle  f  oi'vioi*  =:  urinc  u  n  iliM^Jiarjre  of  chyle  with  lh«  urine. 
Lymphuria  {ttfrnp/ta  =  lymph  4-  ^^'f^^'  ^=  untitO,  taikiiii3  he  chyluria- 
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where  no  medicine  has  been  administered,  that  recovery  or  improvement 
during  the  exhibition  of  these  drugs  is  an  illustration  of  post  rather  than 
of  propter.  It  will  continue  to  be  the  part  of  the  prudent  practitioner 
to  pronounce  a  guarded  prognosis  in  chyluria. 

Affections  of  the  Lymphatic  Glands. 

inflammation  of  lymphatic  glands.* 

From  the  list  of  classes  of  circumstances  formerly  invoked  to  account 
for  inflammation  of  lymph-nodes  the  advance  of  science  compels  us  to 
expunge  two — the  idiopathic  and  the  diathetic.  As  stated  on  a  previous 
page,  it  is  difficult  to  understand  how  a  lymphangitis  can  be  produced 
except  through  the  agency  of  micro-organisms.  The  lymph-glands  have 
a  perfect  continuity  of  structure  with  the  vessels,  and  we  are  compelled, 
therefore,  to  recognize  the  efficiency  of  the  microbes,  which  are  responsi- 
ble for  the  inflammation  of  the  vessels,  in  the  production  of  the  same 
process  in  the  glands.  If  there  is  no  idiopathic  inflammation  for  the 
channels,  there  is  none  for  the  nodes.  We  discard  the  diathetic  causes 
also,  because  it  is  so  clearly  demonstrated  that  in  typical  cases  cited  to 
siLstain  this  theory — ameer,  for  example — the  involvement  of  the  glands 
is  due  to  the  introduction  into  their  sinuses  of  infectious  material  from  a 
malignant  mass  in  the  region  from  which  these  orgjms  receive  their 
lymph.  It  is  not  a  matter  of  diathesis  :  it  is  one  of  the  absorption  of  a 
living  poison  and  its  detention  in  the  first  convenient  resting-place. 
Traumatism  should  be  considered  a  cause  of  lymphadenitis  in  those 
cases  only  in  which  the  inflammation  is  occasioned  by  violence  applied 
directly  to  the  gland ;  for,  if  the  lesion  is  elsewhere  and  the  node  is  sub- 
sequently inflamed,  the  morbid  process  in  it  is  secondary  to  the  injury 
and  directly  dependent  upon  the  absori)ti()n  of  material  (probably  septic) 
from  a  distant  point.  Thus,  the  field  of  trauma  as  an  etiologicjil  factor 
in  the  case  is  reduced  to  limits  which  are  extremely  narrow.  Finally, 
then,  it  amounts  to  this :  Almost  always  lymphadenitis  is  aiused  either 
by  extension  of  inflammation  from  a  diseased  tributary  vessel  or  by  in- 
fection from  a  more  or  less  distant  focus  of  dissemination,  the  irritant 
poison  being  conveyed  to  the  gland  through  lymph-channels,  which  may 
give  passage  to  the  toxic  agent  without  themselves  experiencing  any 
harm. 

Lymph-nodes  are  exceedingly  prone  to  inflammation.  This  may  be 
either  acute  or  chronic.  As  the  two  kinds  present  many  points  of  dif- 
ference, it  is  desirable  to  consider  them  separately.  In  both  classes  there 
is  a  tendency  to  inflammation  of  the  connective  tissue  which  surrounds 
the  gland  {periadenitiH), 

Acute  Inflammation  of  Lymphatic  Glands. — A  lymph-node 
which  previously  had  never  attracted  the  attention  of  the  patient  sud- 
denly makes  its  existence  conspicuous  by  its  swelling,  jiain,  tenderness, 
and  heat,  and  often,  too,  by  redness  of  the  superjacent  skin — in  short,  by 
the  familiar  indications  of  inflammation.  This  process  may  invade  one 
or  more  of  the  neighboring  glands  and  the  adjacent  tissue.  In  the 
former  case  there  is  a  multiplication  of  the  afl'ected  area ;   the  latter 

*  Lymphadenitis  [lympha  ^=  lymph  +  adijv  r=  gland) ;  Adenitis  (adi/v  i^  gland). 
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event  is  anooiinceil  by  au  ioeiTase  of  tlie  swelling  aiitl  by  cedema.  The 
movements  of  the  part  of  the  body  wliere  the  disease  is  tiituated  ai*e  in- 
Btiiictively  reihieed  to  a  minimmn  to  avoid  tlje  siifleriii^  whicli  they 
induce  ;  hut  as  long  as  tliere  is  prrfVet  iinmoljility  tlie  diseomfttrt  may  not 
be  severe,  and  there  is  generally  little  fever.  Naturally,  the  degree  of 
hK-al  distress  and  systemir  disturbauee  is  largely  dependent  up<»n  the 
ehameter  of  the  causal  irritant,  t!ie  extent  of  the  disease,  and  tlie  general 
condition  of  the  jwitient.  If  the  morbid  action  is  not  jmmiptly  ani^ted, 
supjiaration,  to  which  there  is  a  marked  inclination,  is  almost  inevitable. 
This  event  is  evidenced  by  softening,  iHitli  wi'  tlie  node  ami  of  the  lover- 
ly ing  intcgunjcnt.  W'licn  a  mnnber  of  glands  are  involved  sinndtane- 
ously,  the  individual  rolkH/tions  of  jais  may  e<»inbine  by  destrnction  of 
their  adjacent  walls  and  form  one  large  abscess.  The  evacuation  of  the 
pus  is  sueeeedetl  in  most  castas  l)v  rapid  healing,  but  .sometimes  there  is 
little  effiiil  at  repair,  and  an  nicer  is  cstalilishcil ;  or  the  destnietiv^e 
process  may  invade  the  an^ohu*  tissue  and  sinuses  may  result.  Such 
ynfortnnate  setpa^ls  dcjM'nd  upon  a  (lepraved  condition  iif  the  syi^tem. 
Otljcr  terminations  rd*  lymphaih'nitis  arc*  mortilieationj  caseiition^  chronic 
iutlainmation,  fibrtajs  in*lunition,  and  ealei^cation. 

In  most  cases  the  dii^ense  is  exeiteil  by  niaterials  brought  by  the  lym- 
phatic vessels,  baetiTia  and  the  poisonous  substances  produced  by  tliem 
being  the  chief  offenders.  (>i't<'n  we  are  unabk*  to  reacli  a  jR»sitive  con- 
clusirm  as  to  the  ouse  ^A'  tite  trouble. 

The  chief  |iatholt»gieid  ehangt*  in  this  disea^^  is  the  vast  increase  in 
the  nnndK^r  of  cells  in  ever\'  part  of  the  ghind.  This  may  be  accounted 
for  in  various  ways  :  by  the  more  than  normally  r4»pid  sulKlivision  of  the 
cells  of  the  gland  ;  by  the  mechanical  dctcnti<jn  oi'  leucocytes  which  enter 
from  the  lymph  ;  by  immigration  from  tlie  hh>od-vess4ds  ;  lait  we  arc 
nnalile  to  siy  positively  whc^thcr  it  is  maiidy  raie  or  another,  or  a  eondii* 
nation  of  them,  whicli  does  the  work.  M'hen  resolnti(»n  ix'cnrs,  these 
superfluous  eh'Uients  are  dis|Kiseil  *>f  in  scxeral  ways  :  by  fatt^^  degt*nera- 
tion,  by  coagulation-necrosis,  by  exportation  in  the  lym|ih-streaiu,  ttiid 
perhaps  by  othtT  means.  The  cliarmels  in  the  glnud  iwv  ntore  or  less 
completely  blocked  by  tlie  iuHammatory  pri>eesis,  and  tlic  no<le  thus  acts 
as  a  catfh-l»asin  not  only  for  the  lymph,  l>ut  also  fm*  the  injurious  agenta 
nmtaincd  in  that  tlTud,  If  the  r>cekision  is  not  relieved,  |K'rmaneiit 
oedema  of  distal  parts  may  ix-sult. 

Acute  adenitis  demands  very  different  treatment  fnvni  that  which  is 
suitable  for  the  rhnaiic.  First,  the  cause  of  the  inl1anunati*»n  should  lie 
j^aight,  and,  if  possible,  removcth  All  authorities  agree  that  absolute 
rest  is  of  the  greatest  importance  i\m\  shoultl  be  insisted  on.  fjcMies 
ap[ilied  close  to  the  [N'riplu'ry  of  tin'  swelling  are  of  siTvice  in  arn'sting 
tht*  inflainmatory  action  l>efore  the  occurrence  of  sujiponition.  The 
repeated  application  with  a  brush  of  etpial  jmrt^  of  carbolic  acid  and 
jrlycerin  is  highly  reconimeuflcd.  If  such  mciisures  (h»  not  produce  the 
desire*!  effect  in  two  or  thrcr  days,  mt^re  heroic  means  must  be  a<ioptiHl. 
Probably  the  most  vsduable  is  the  injection  of  the  gland  with  earU»Uc 
acid.  Authorities  *Iitfcr  in  their  advice  (Mincerning  the  i>roj>er  strength 
of  the  acid  for  this  pur[K»se,  one  considering  a  1  pt*r  *vnt.  s<.*lution  gen- 
endly  sufficient,  and  another  employing  it  as  strong  as  jMissible  ;  that  i*^, 
merely  liquefied ,     This  would   seem  to   im|ily  tliat   the  worth  of  the 
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method  depends  more  upon  the  drug  itself  than  on  its  degree  of  dilu- 
tion. There  is  hardly  room  for  disagreement  as  to  the  method  to  be 
pursued  in  performing  the  little  operation.  The  skin  of  the  region 
and  the  needle  of  the  hypodermic  instnmient  having  been  sterilized, 
the  point  is  introduced  nearly  through  the  gland  in  the  centre  of  ita 
long  axis.  It  is  then  slowly  withdrawn,  the  fluid  being  injected  all 
the  way  along  until  the  needle  is  almost  free  from  the  gland.  From 
five  to  thirty  minims  are  to  be  deiK)sited  in  the  node,  the  amount  needed 
varying  according  to  the  strength  of  the  preparation  and  the  size  of  the 
mass  to  be  treated.  A  very  large  measure  of  success  follows  the  use  of 
this  method,  but  it  must  be  used  before  pus  forms  in  order  to  get  the 
desired  result.  The  anodyne  efiTect  of  the  acid  is  pronounced  ;  its  anti- 
septic virtues  will  hardly  be  questioned.  The  injecticm  may  well  be 
succeeded  by  firm  and  continuous  pressure  for  a  few  days,  but  this  is 
not  advised  by  all  who  use  this  treatment.  When  abs<^ess  forms  the  pus 
should  be  let  out  through  a  free  incision.  If  there  are  bands  or  thick, 
adherent  pus,  the  cavity  should  be  curetted  carefully,  swabbed  out  with 
some  antiseptic,  and  packe<l  with  gauze.  After  a  few  days  a  deep  suture 
may  do  excellent  service  in  expediting  closure.  Fistulous  tracts  must 
be  laid  open,  the  pyogenic  surface  removed,  and  tlie  ciivities  treated  in 
the  manner  just  prescribed. 

Many  other  plans  of  local  therapeusis  have  been  advocated.  Aspira- 
tion of  the  pus  and  irrigation  of  the  C4ivity  with  an  antiseptic  is  one  of 
them,  but  it  is  less  certain  and  much  slower  tlian  proper  incision. 
Removal  of  the  entire  abscess  is  highly  vaunted  in  some  cases,  but  it  is 
probably  rarely  needed.  Blisters  have  been  much  used  in  the  i)ast,  but 
should  be  discarded  for  less  painful  and  mon*  efficacious  measures. 
Iodine  in  any  form  is  mischievous  in  acute  lymphadenitis,  though 
esteemed  by  many  in  the  chronic.  So  many  surgeons  have  been  in- 
oculatcnl  with  venereal  while  operating  on  suppurating  buboes  that  their 
misfortune  should  be  borne  in  mind  whenever  we  expose  ourselves  to 
similar  dangers — ^a  peril  often  incurred,  as  thes(^  abscesses  frequently 
re(|uire  our  services. 

Constitutional  treatment  is  generally  of  far  less  moment  than  local. 
It  is  to  be  conducted  on  genend  and  familiar  lines,  attention  being  given 
to  the  nature  and  severity  of  the  disease*  and  the  state  of  health  of  the 
patient. 

Chronic  Inflammation  of  Lymphatk-  (Jlaxdk. — This  variety 
of  lymphadenitis  is  eonnnonly  insidious  in  its  approach,  and  may  pro- 
gress to  such  a  degree  that  a  tumor  of  some  size  has  formed  before  its 
prestnice  has  attracted  the  attention  either  of  the  patient  or  his  family. 
It  usually  is  unattended  with  pain,  and  after  attaining  noticeable  propor- 
tions may  remain  quiescent  for  a  long  period. 

It  is  sometimes  a  termination  of  acnte  inflannnation,  though  gener- 
ally it  originates  in  some  other  way.  Most  frccjuently  tlu*  sequence  of 
phenomena  is  as  follows  :  Somewhere  at  the  periphery  of  a  set  of  lymph- 
vessels  bacteria  obtain  an  entnmee,  ])ass  through  the  tube  to  the  nearest 
related  gland,  and  establish  there  a  low  grade  of  inflammation  by  their 
pres<mce  or  by  toxins  which  they  fonn,  or  by  both.  It  is  not  absolutely 
proved  that  in  ever}'  case  the  admission  of  micro-organisms  inaugurates 
the  morbid  process;  but  all  the  probabilities  point  more  strongly  in  that 
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dirwtirm.  The  inflaiiiiimtioii  lut  mrdy  nion?  intense  than  to  merit  \yQ\ue 
ciilled  subacute^  and  is  often  even  less  vi<ion>ns.  (Inms  examination  ot 
the  nolle  d<ies  not  diseUT,se  the  elassie  plienonM^in  of  bitlainination.  An 
inilaiiiiniitorv  pnx'ess  lias  been  lx*^un,  wlneli  in  a  time  varying  from  a 
few  niontlis  to  many  ytrars  is  destined  to  destroy  tlie  ^laiid,  and,  jx^ssi- 
bly»  the  life  nf  the  patient.  The  most  (*harat'tenstie  tiling  about  it  is  a 
perverted  growth  of  the  eonneetive  tissue  of  tlie  gland,  whieh  k> 
enertiaehes  upon  the  spaee  normally  ueeupied  by  the  eells  that  they  are 
gnKhially  destroye*!  or  tbnveii  out  to  an  extent  projjoi-tionate  to  the 
tiypertropliy  of  t!ie  fnin»ework  stnieture,  A  gland  may  thus  beeome 
merely  a  lump  of  eonjjeetive  tissue.  S>mi'tinu"s,  liowever,  there  is  grt*at 
inereast^  in  size,  attendeil  witli  tlie  ilevelo|i!nenl  oi*  large  eells.  The 
atlection  of  one  gland  is  often  f  *llowedor  aeeompanied  by  that  of  another 
or  many  in  the  vieinity,  and  the  inflamed  glands  hi  a  group  have  an 
aptitude  for  eoalesi'ing  into  a  hard,  lolarlated  mass,  Mhieh  may  attain  a 
great  hnlk»  and  l>y  its  presenee  <*ause  not  only  disfignreiuent,  but  also 
sevcTe  su  tie  ring  and  iuterferenee  with  the  l'nn<*tions  of  vital  organs. 
The  fbsrased  masses  are  very  prone  to  variou^  degenerations,  partieularly 
tlie  easeons.  In  this  proeess  thei-e  is  destruelion  of  the  bh>cxl-vesv«els, 
eells,  and  network,  all  IxMug  eon  verted  into  elieesy  material.  This  may 
undergci  no  ehange  for  a  very  Ifing  time,  <»r  it  may  soften  very  ra]>idly, 
and,  exeiting  aeute  inflannnatioii  around  itself  i  pfntith'Htfiti),  be  in  part 
dis4'!iarged.  The  remainder  aets  like  a  foreign  body  and  prevents  heal- 
ing for  a  long  ]K'ritHL  Finally,  gninnlation  etieets  a  elosnre,  leaving  a 
sear  whieh  is  puekered  and  nnsightty. 

This  variety  of  lym]>lmdenitis  is  most  etmimon  in  tlie  poorly-nour- 
ished, and  esptH'ially  am* nig  tlmsi^  unfortunates  who  are  begotten  while 
one  or  both  jiarents  are  aHli(/ted  with  tubertndosis  or  with  some  grade  of 
syphilis  which  is  not  of  sueh  ru{d»grHty  as  to  give  rise  to  the  eongenital 
form  of  the  disea.^\  The  genend  eondition  i«  diseussed  In  a  pR^eetling 
Hcetion  of  this  article. 

Constituti()nal  treatment  is  always  needed.  The  mo5«t  valuable  of 
the  remedies  ret pn red  are  the  liygienie — nnlimiteil  fresh  air,  an  abnn- 
ilanei'  of  the  most  nourishing  and  easily-*ligested  faad^  suitabh^  elothing, 
freipient  l>atlis,  jndieions  exereist*,  a  sidubrious  elimate.  Uidia|)pily, 
only  a  minute  minority  of  sm^h  eases  ean  pt»ssibly  lie  pn^vided  with 
these  things.  The  ideal  |)lan  breaks  down  utterly  in  the  [jrt^senee  of 
penury,  and  only  less  et>mpletely  in  that  of  moderate  means.  We  are 
obligtMl,  therefore,  with  me<lii4ne8  alone  to  undertake  a  task  whieh  is 
extremely  ditlieidt  when,  in  addition  to  them,  there  is  every  other  desir- 
able thing  whieh  atHu(nee  ran  obtain.  Sup|)oiiives  and  tonics  are 
always  imIie{it(Ml,  einl-liver  oil  and  Inni  holding  the  places  of  honor. 
The  etieets  of  arsciiie  and  nien^nry  in  small  doses  are  ofkni  ver}'  bene- 
fieial,  and  ifxline  in  some  form  ha8  long  Ix^en  recognized  as  of  great 
value. 

When  the  gland  is  harth  but  never  when  swiftening  bu*  taken  place, 
g<MMl  nuiv  be  done  f>y  the  application  (»f  ointments  of  iiMline,  imloform, 
and  the  iodides  of  lead  and  iMitassium,  which,  well  rubbed  in,  favor  the 
regoqition  of  the  abnormally  deposited  materials.  Possibly,  the  friction 
with  whieli  these  unguents  are  applied  is  entitled  to  fjuiteas  much  credit 
as  are  the  drugs.     Whichever  ointment  is  selectcKl^  it  ehould  be  used 
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daily  until  the .  skin  becomes  somewhat  tender,  and  then  an  interval  of 
rest  should  be  allowed  until  the  soreness  has  disappeared.  The  tinct^ 
ure  of  iodine,  commonly  prescribed  in  an  indiscriminate  and  routine 
manner  in  these  affections,  is  probably  of  very  little  value  in  promoting 
absorption. 

It  an  abscess  forms,  it  should  be  opened  and  the  pus  evacuated. 
The  incision  is  better  when  small,  and  may  well  be  made  with  a  cautery 
knife  heated  to  a  dull  red.  Not  only  is  the  comfort  of  the  patient  pro- 
moted and  recovery  expedited  by  early  incision,  but  the  resulting  scar 
will  probably  be  less  noticeable  than  that  which  follows  spontaneous 
evacuation. 

With  the  purpose  of  causing  induration  of  the  glands,  thus  substitut- 
ing innocent  cicatricial  tissue  for  the  morbid  deposit,  which  may  at  any 
time  suffer  a  degeneration  and  become  a  menace  to  health  and  life,  tlie 
injection  into  the  centre  of  each  of  some  caustic  material  has  l>een  prac- 
tised wdth  success.  Two  minims  of  a  10  per  cent,  solution  of  chloride 
of  zinc,  introduced  with  a  hypodermic  syringe  once  a  week  or  so,  will 
often  bring  about  the  wished-ior  change.  Three  minims  of  etjual  parts 
of  carbolic  acid  and  glycerin  are  much  esteemed  for  the  same  purpose. 
Puncture  with  the  thermo-cautery  is  much  preferred  to  injection  by 
some  surgeons  who  have  had  large  obser\'ation  of  both  methods. 

This  disease  affects  principally  the  lymphatic  nodes  of  the  neck,  these 
being  more  exposed  to  the  invasions  of  bacteria,  as  from  various  surfaces 
of  the  mouth,  the  nasal  passages,  and  the  ear,  than  are  those  of  the  groin 
and  armpit.  The  injurious  effects  of  a  large  mass  in  this  locality  are 
more  pronounced  than  if  its  pressure  were  applied  to  any  other  external 
^rt,  by  as  much  as  the  organs  in  the  neck  are  more  essential  to  life. 
Consequently,  the  question  of  removal  by  a  cutting  operation  is  con- 
stantly being  raised.  Professional  opinion  is  divided  on  this  point: 
surgeons  of  great  ability  and  experience  deprecate  interference,  save  in 
a  few  si)ecially  favorable  conditions ;  and  others,  of  equal  merit,  enthu- 
siastically advocate  removal  in  most  cases.  The  arguments  are  not 
based  entirely  upon  the  necessity  of  removing  ])ressure,  which  is  not 
often  serious  enough  to  kill,  but  much  more  upon  the  desire  to  get  rid 
of  masses  which  we  are  unable  to  distinguish  from  tubercular  enlarge- 
ments, and  which  we  arc  discovering  to  be,  in  most  eases,  the  residence 
of  bacilli  tuberculosis.  The  infection  of  the  wliole  system  from  degen- 
erated cervical  glands  is  not  common,  and  yet  it  may  occur  in  any  single 
case;  and  this  naturally  makes  us  wish  that  the  glands  were  out,  and  may 
lead  us  to  operate  when  it  would  be  better  to  leave  the  patient  untouched 
by  the  knife.  It  is  a  widely-recognized  fact  that  when  a  mass  of  cervi- 
cal glands  is  only  slightly  movable  it  is  impossible  to  tell  beforehand 
how  far  it  dips  into  the  deeper  regions  of  the  neck.  If  only  those  por- 
tions that  can  be  easily  reached  are  removed,  little  good  may  come  of 
the  procedure,  and  possibly  much  harm  may  be  done  by  it ;  for  there 
prevails  among  many  surgeons  whose  judgment  is  entitled  to  respect  an 
opinion,  which  cannot  be  altogether  groundless,  to  the  effect  that  sur- 
gical interference  with  a  mass  of  tuberculous  glands  which  does  not 
extirpate  them  is  very  liable  to  stimulate  those  which  remain  to  great 
activity,  so  that  the  tumor  in  the  neck  is  soon  restored  to  its  former 
volume,  and  there  is  as  much  danger  as  before  that  the  whole  system 
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will  become  infected.  It  is  unfortunate  that,  in  the  various  articles  in 
recent  medi<'al  liteniture  by  tlio^e  who  argue  lor  tlioruu^h  removal  in 
all  easels,  so  little  ueeount  in  iiiade  t*f  the  history  of  the  patients  after 
o|>eration.  The  writers  may  be  entirely  eorreet  in  their  position,  but 
they  do  not  take  pains  Ur  pnjve  thomselves  so  by  giving  us  infonnadon 
ns  to  the  subsequent  condition  of  liealth^  birth  general  and  local.  Until 
this  is  done,  and  on  a  lar^e  scale,  there  will  be  mom  for  tlie  view  that 
the  existcjice  of  a  mass  of  (*hronically-inllanK'd  glands,  even  though 
inbt-rculnns  ;intl  nndrrgoing  some  degeneration,  will  not  nrnx^ssiirily,  or 
evcii  probably^  hv  the  starting-point  tor  a  general  tubcrerdosis.  OIj- 
R^'vatioiis  made  h)ng  ago  seemetl  to  pn»ve  it  true  to  a  large  extent  that 
the  8<j*ea]led  sr*ndulous  disea^\s  were  mutually  antagonistic.  This  clin- 
ical observation  losc»s  none  of  itt*  value  by  the  growth  of  [xithologicnl 
knowledge,  wliifh  has  ri^quircd  the  abandonnu^nt  of  time-honored  thiH> 
rics.  It  is  prnUibly  a  good  rule  to  renntvr  freely  movable  niassi'?;,  so 
that  neighboring  glands  shall  nc*t  be  involved  liy  an  oxtenslctn  of 
inHammation.  It  is  demanded  fhat  an  etfurt  should  h:  made  to  remove 
niasAes  which  doubtless  dip  deeply,  if  l>y  so  doing  the  [)cril  to  the  life 
of  the  patient  can  be  removed  also.  Beyond  this  point  the  situation  ii?t 
not  sullicicntly  illumined  to  onable  one  to  sjM-ak  with  full  knowledge. 

Tite  DiM.Tation  for  removal  of  the  glands  is  genendly  not  difficult 
where  tbry  are  freely  movable.  In  other  eas<^s  it  may  be  formidable 
and  heavily  tax  the  rcsonrccs  of  the  surgeon.  The  incisions  should  be 
long  enough  to  permit  the  freest  possible  inspection  of  tlie  part.s  con- 
cenied.  When  tlie  glands  ai*e  reached  the  knife  wiadd  better  l>e  laid 
aside  and  the  rcmaiutliT  of  the  work  done  with  the  tingt^rs,  jK^rhaps 
assistetl  by  blunt  instruments.  It  is  often  impractieabh^  to  remove  the 
tumor  in  a  mass  ;  indet'd,  therv  is  mi  guotl  rvason  for  attempting  it  if 
the  piecemeal  method  is  more  (*xpediti<mrt.  In  y|H^rating  on  the  neck 
the  principal  danger  is  that  the  great  vessels  will  be  injured.  The 
internal  jugular  is  nnt  infrequently  wounded.  If  it  is  merely  i)unetured, 
u  side  Itgiiture  may  sutHcicntly  pn»tect  fr(»m  hemorrhage.  It  luij^  re- 
peattnlly  lieen  cut  otf'  unwittingly.  lieing  pushed  into  an  abnormal 
jiosition  by  the  bulging  growth  behind  it^  and  stretrhed  by  the  pulling 
to  wliieli  the  tiniior  is  subjected,  it  is  emptied  of  its  blood,  and  may 
easily  be  mistaken  fttr  a  band  or  strip  of  fascia.  The  vein,  the  cjirotid 
artery,  and  the  pneumogiLstnc  have  all  been  cut  in  the  same  |iatieut, 
and  that,  t<K>,  l)y  a  snrgt^on  uf  great  experience  and  skill,  who  tell*s  of 
tiie  cas4'  in  a  report  of  cuie  tlnaisjind  openititms  for  the  removal  of  en- 
larged lymphatics  of  the  neck,  with  only  five  deaths. 


HoDGKiN's  Disease  and  Associated  Conditions. 

The  nomenclature  of  medicine  is  far  from  perfect :  at  many  ]K>iiita 

it  is  obseure  and  misleading  ;  but  nowheiv  dc»es  it  *lisphiy  a  more  painful 
degree  of  coufusitai  than  in  r(*lati(m  to  the  (list-asc  which  is  the  subject 
of  this  section.  The  tnaible  lias  arisen  doul)tless,  in  great  part,  fn)m 
the  im[M'rfwt  slate  of  information  in  the  premisi's,  and  in  some  degree, 
aiipirt^ntly,  from  the  reporting  of  ea^»s  insufficiently  observed,  but, 
nt*vertheless,  confidently  described  as  beliuiging  under  this  head,  or, 
if  not  conforming  exactly  to  the  type,  claimiHl  as  specimens  of  a  peculiar 
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and  hitherto  munentioned  variety  so  distinct  as  to  be  worthy  of  a  new 
and  distinguishing  name.  The  time  will  come — perhaps  before  many 
years — when  the  whole  lot  of  existing  titles  will  be  discarded  and  a  new 
appellation,  based  upon  demonstrable  knowledge,  will  be  adopted  to 
designate  the  disease.  The  title  chosen  for  this  section  is  thought  to 
possess  the  negative  merit  of  conveying  no  erroneous  idea  of  the  disease 
to  which  it  refers,  and  the  positive  one  of  prolonging  the  memory  of  a 
learned  and  observant  physician  who  many  years  ago  called  the  atten- 
tion of  the  profession  to  the  alfection  now  to  be  described. 

Once  in  a  while  a  patient — more  frequently  a  male  and  young — 
presents  himself  for  advice  on  account  of  the  enlargement  of  glands 
near  the  surface,  and  more  commonly  in  the  neck  than  elsewhere. 
Examination  shows  that  the  growth  is  not  painful  or  tender ;  that  the 
glands  are  discrete  and  not  atlherent  to  the  skin  ;  that  there  is  no  appa- 
rent tendency  to  suppuration  or  caseation  ;  that  the  spleen  is  somewhat 
enlarged ;  and  that  the  general  health  is  beginning  to  suffer  in  the  direc- 
tion of  asthenia.  The  patient  looks  slightly  aufemic,  and  the  microscope 
reveals  a  little  diminution  of  the  normal  number  of  colored  cor})uscle8 
of  the  blood,  while  that  of  the  colorless  cells  is  not  affected.  Tuber- 
culosis and  cancer  are  easily  excluded,  and  the  existence  of  sarcoma  is 
rendered  improbable. 

The  patient  is  kept  under  close  obser\"ation,  and  the  disease  is  found 
to  progress  in  the  following  manner :  The  glandular  enlargement  in- 
creases, slowly  or  rapidly ;  if  the  former,  the  tumor  is  probably  hard — if 
the  latter,  it  is  likely  to  be  soft.  Other  clusters  of  lymph-nodes  take 
on  the  same  action,  the  axillary  and  inguinal  probably  preceding  those 
in  other  parts.  There  is  still  no  suffering,  except  that  of  debility, 
unless,  as  is  not  improbable,  there  is  some  fever.  The  number  of  leu- 
cocytes in  the  blood  remains  normal,  l)ut  there  is  a  marked  and  increas- 
ing scantiness  of  the  colored  corpuscles — perhaps  no  more  than  a  third, 
or  even  a  quarter,  as  many  as  there  should  he.  The  ])allor  of  the  sur- 
face is  pronounced  ;  the  spleen  gets  larger  and  larger  ;  and  the  movement 
of  the  disease  is  steadily  toward  the  impoverishment  of  the  blood  and 
growth  of  the  lymphatic  glands.  There  is  noticeable  depression  of 
spirits. 

In  the  course  of  a  year,  or  perhaps  two,  bad  has  gone  to  worse,  until 
every  lymph-node  in  the  body,  deep  and  su])erfi('ial,  is  enormously  en- 
larged, and  the  spleen,  too,  has  grown,  but  has  not  kept  pace  with  the 
glands.  There  is  no  formation  of  jibseess  or  cheesy  deposit,  or  breaking 
down  of  any  kind,  but  the  se])arate  tumors  in  the  various  groups  have 
fused  together,  and  between  the  different  colonies  the  lymphoid  tissue, 
too  scanty  to  be  noticed  in  health,  has  attained  considerable  proportions 
and  serves  to  link  them  together.  The  neck  bulges  out  even  with  or 
beyond  the  perpendiculars  of  the  head  ;  the  armpits  are  crammed  to  the 
clavicle;  the  groins  protrude  in  lumpy  masses;  in  short,  wherever  there 
is  lymphatic  tissue  there  is  enlargement.  This  not  only  creates  deform- 
ity, but  causes  great  distress,  partly  by  pressure*  on  nerves,  producing 
pain,  paralysis,  and,  worse  still,  perverted  r(\<piratorv  stimulus,  and 
I>artly  by  constricting  other  organs,  thus  interfering  with  deglutition, 
circulation,  and  motion.     The  patient  dies  of  exhaustion. 

The  necropsy  shows  that  the  lymphatic  glands  are  more  vascular 
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tliiin  normal,  and  aro  the*  seat  of  a  new  formation  of  lymph-tissue,  but 
that  this  aiUlttiim  has  been  made  without  pre?5ervation  of  the  normal 
relations  between  the  eonstituent  parts.  If  tlie  massifs  are  of  the  8oft 
variety,  tlie  chief  inerease  i.s  in  tlie  eethilar  elements  ;  if  of  the  hard,  in 
the  tibiYJiis*  Thri»n^h(Kit  tiie  siihstanee  of  the  spleen  are  .*mall  irregular 
masses  hjoking'  very  like  lumps  of  .^uet,  and  practically  identical  in 
structure  with  the  new  tyni|>hatic  ^rowth.s.  In  otlier  viscem  there  are 
dissi-minated  lym|ttialie  enlar^^emmts. 

Let  us  sn[>pose  that  the  troatnii-nt  has  l>een  tmnthietl  to  attention  to 
hyji;icne  antl  the  administration  of  supporting  and  eomft^rting  agentiS 
none  of  which  can  possibly  lie  suppf»scd  to  have  had  any  eiteet  in  aggra- 
vating the  disease,  or  can  reasonably  he  credited  with  the  slightest  intlu- 
i»nce  in  hindering  the  fatal  termination.  We  have,  then,  before  uf^  a 
brief  cliniral  histfjrv  an*l  post-mortem  rep(»rt  of  a  case  which  anyh<Kly 
tolerably  fninihar  with  tiie  Itterature  rd'the  snbjc<'t  would  probably  admit 
to  be  a  ty|»ical  and  prononuci'd  example  of  Ilo(!gkin's  iliscasL*,  That 
typirid  case:?  constitute  a  majority  is  not  stated  or  thought,  but  Uiat  c^>n- 
tinnal  reference  to  the  type-form  fur  purposes  of  comparison  is  helpful 
in  |»nictical  clinical  work  is  confidently  helieved. 

The  variations  from  this  motlcl  are  numerous,  ami  sometimes  so  great 
as  to  give  color  to  a  suspii-iou  thiit  wv  have  to  deal  with  diseajj^s  which, 
tliongh  kindred  to  the  type,  are  not  mere  modifications  of  it. 

The  most  comnion  (alleged)  variety  is  that  in  which,  instead  of  a 
gubstantial  prciRjrvation  of  the  muuher  of  the  e*4orla^s  curpustdes  of  the 
blood,  tlieiY'  h  a  veritaljle  leueotyth^emia^ — not  meivly  a  relative,  Imt  an 
abs<»lute,  iut*ivase  in  the  nundter  of  the  wliite  eells.  This  has  often  lw?en 
considered  a  factor  of  suiheient  inijjnrtauee  to  justify  the  addition  of  a 
new  name  to  the  ucisolngy  in  designation  iif  a  separate  <liseas4:^  Such  n 
proi'cediug  would  seem  to  be  uncallcfl  tor  in  the  light  of  present  jMithol- 
ogy.  The  splenic  enlargement  is  usually  due  to  an  inerease,  not  of  the 
pulp^  but  of  the  Iym]>hatic  constituents,  notsilily  the  Malpighian  bmlies. 
But  it  sometimes  hap|>ens  that,  in  additinn  ti>  this  commoner  and  more 
chamcteristic  i)vergrowth,  tliere  is  an  augmeutatinn  of  the  s[ilenic  pulp; 
and  it  is  in  these  tnises  that  the  leue(K*ytluemia,  which  depends  upon  the 
changt^  in  the  pulp>  occurs.  In  other  wonls,  we  have  coineitlcntly  two 
atl'cctions  mixixl  in  the  sime  |)erson — IIcKlgkin's  <lisease,  with  it;5  de* 
jstruction  of  the  red  corpuscles,  and  splenic  leneoeytha?mia,  with  its 
excessive  rontributit»n  of  the  white  corpustdes.  Furthermore,  whenever 
the  glandular  hy|>erplasia  is  nf  the  soft  variety  it  is  prcibaliie  that  there 
is  a   rcguku*  esra|M'  of  sujierfluous  leucocytes  from  tlie  glands  into  the 

Scncral  eirenlntinu  ;   and   there  is  thus  another  reason  for  this  especial 
isturbauce  of  the  typiad  e<piiIil)riunK 
A  very  marked  tleviation  from  the  pattern  is  that  in  which  there  is 
no  splenic  enlargement.     This  is  said  to  hapjien  in  one-fifth  oi'  the  cases. 
In  other  ri^'^peets  these  presi*ut  nn  variation. 

Oceasionally  the  glandular  enlargenu^nt,  instead  of  beginning'  in 
node,^  which  are  Hccessible,  starts  in  th(»se  widch  are  altogether  out  of 
reach.  This  circumstance  renders  positive  di;ignosi,*-  mucli  more  difficulty 
and  »imetimes  even  impossible  until  external  tumors  api^ear;  for  the 
mesenteric  glands  arc  rarely  much  aflected,  and  it  is  eiisy  to  perceive 
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that  the  bronchial  and  other  thoracic  glands  may  be  prodigiously  en- 
larged without  our  being  able  to  prove  the  fact. 

The  alimentary  canal  may  be  structurally  invaded  to  an  extraordinary 
degree.  The  mucous  membrane  of  the  stomach  has  been  found  studded 
vnth  cream-colored,  flattened  tumors,  and  the  colon  at  the  same  time 
containing  fleshy  nodules  of  a  medullary  appearance.  The  solitary  and 
agminated  glands  may  be  vastly  swollen,  looking  like  great  fleshy  plates 
on  the  mucous  surface. 

Great  variations  of  appetite  occur.  It  may  be  good  all  through  the 
illness,  and  is  occasionally  phenomenal.  On  the  other  hand,  it  is  not 
uncommon  to  observe  anorexia.  The  bowels  may  be  regular  even  in 
cases  where  the  intestines  are  in  a  wretched  plight  organicidly. 

The  temperature  may  be  normal,  but  is  usually  elevate<l  at  some  part 
of  every  day  after  the  constitution  has  begun  to  show  signs  of  distress. 
The  pyrexia  varies  greatly.  Rarely  jmrpura  hcemorrhaf/ica  is  asscwiated 
with  the  disease. 

The  cause  is  rarely  detected.  As  the  glandular  trouble  commonly 
begins  in  the  neck,  any  source  of  irritation  in  the  parts  of  the  surface 
which  send  lymph  to  the  cervical  nodes  may  well  be  accused  of  the 
offence ;  but  it  must  be  confessed  that  in  the  great  majority  of  cases  we 
are  unable  to  discover  anything  which  can  reasonably  be  regjirded  as  the 
cause  of  the  malady. 

The  diagrnosis  cannot  be  made  until  the  tumor  is  manifest.  As  has 
been  remarked,  leuccwythsemia  may  coexist,  and  this  makes  the  problem 
more  perplexing.  But  we  are  aided  by  rememberinc:  that  the  glandular 
enlargement  is  the  primary  symptom  in  Hodgkin's  disease,  and  that  the 
amemia  is  rarely  ccmspicuous  until  somewhat  later ;  whereas  in  leuco- 
cytluemia  antemia  is  the  first  thing  which  attracts  attention.  In  Ilodg- 
kin's  disease  the  first  enlargement  is  almost  always  that  of  the  cervical 
glands ;  in  lcuco(»ythajinia,  that  of  the  spleen.  The  fact  that  cancer  very 
exceptionally  begins  in  lymph-nodes,  being  in  them  almost  invariably  a 
secondary  deposit,  is  the  principal  means  of  eliminating  it  in  making 
the  diagnosis.  When  the  lymphatic  glands  are  the  s(»at  of  tubercular 
deposit,  there  is  a  de(!i(led  tcnaeney  to  degenenition  and  the  formation 
of  pus.  They  are  also  very  prone  to  early  agglutination  to  each  other, 
and  grow  but  slowly.  None  of  these  circumstances  obtain  in  Hodgkin's 
disease.  To  diiignostiwite  this  disease  from  sjirconui  is  most  difficult  of 
all.  Lympho-HaiToma  is  the  name  applied  to  Hodgkin's  dis(»as(»  by  some 
writers,  and  we  are  not  surprised  that  they  declare  that  the  discrimi- 
nation csmnot  be  made.  However,  others  attempt  it,  and  Winniwart<»r 
says  that  the  essential  difference  lies  in  the  fact  that  the  process  in 
Hodgkin's  disease  is  hyperplastic!,  "while  such  tumors  only  are  to  be 
regjinled  as  sarcomatous  as  in  type  have  nothing  in  conunon  with  the 
mother  tissue."  Evidently,  the  diagnosis  recjuires  the  abstraction  of  a 
portion  of  the  morbid  growth  for  microscopic  examination,  and  this  can 
be  done  readily  by  the  aid  of  Mixt(;r's  ingenious  punch.  It  is  possible 
that  our  recently-acquired  knowledge  of  the  varieties  of  leiUMxytcNs  will 
enable  us  to  make  an  early  diagnosis  by  a  microscopical  examination  of 
the  blocKl ;  but  the  whole  subject  needs  to  be  studied  afresh  from  this 
point  of  view,  and,  as  the  disease  is  not  common,  much  time  must  elapse 
before  we  can  attain  this  degree  of  skill. 
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The  progmoeis  h  always  grave,  and  iinlei^^  the  ivports  of  cures  by 
thv  \\<ii  t>f  drills  cnnie  from  men  of  known  eaiiacity,  exjierienee,  and 
eanli<iii  tliey  are  to  be  rerejved  with  jndirial  res^^rve* 

Coiieerninij^  tlie  value  of  nivdirines  in  treatment,  it  may  be  .stated 
that  tlie  mt^st  of  thoM^  whieh  have  been  tried  seem  to  be  utterly  worth- 
let^B.  Iinline  in  any  form  does  no  gtmd.  Pho.sphonis  has  been  used 
extensively,  and  probably  has  always  failed  tfi  givr  help  of  any  kind. 
Arsenie  is  the  only  i]rwjr  whieh  at  present  st^ems  to  offer  tlie  faintest 
hope  t>f  eure.  (_\impetent  and  eminent  observers  mt^ntion  deerease  in 
th«'  size  f>f  the  tunnors  nnder  its  use,  ami  a  few  eii-^es  of  e«tmplete  cure 
are  reeorded.  In  cases  where  an  operation  is  not  advisalile  it  should 
certainly  be  given  a  trial.  It  must  be  administered  in  as  large  tlostcs  a^ 
the  patient  vnn,  endure  without  prudneing  toxie  etleets. 

Suppiirtiug  measures  of  every  kind  shnnltl  be  employed,  not  with 
any  expectation  of  a  speeifie  inftnenee  upon  the  disease,  but  for  their 
effet't  upon  tlie  geuend  system. 

Injection  of  the  tumors  has  not  been  so  snecessful  as  to  ctdl  for  de- 
taile<l  description.  Massage,  cnmpreasion,  and  blistering  liave  been 
recom mended,  but  it  is  not  obvious  in  what  manner  they  can  do  g<iod. 

To  tlie  snrgieal  mind  the  q  nest  ion  of  ojHTatiou  inevitably  presents 
itself  If  the  diseast*  lias  reached  the  stage  i»f  general  implication  €if  the 
glands,  the  knife  is  warranted  only  for  tlie  jinrpose  <if  removing  such 
masses  as  cause  great  suffering  l>v  their  pressure  ;  mid  it  should  be  used 
with  the  distinct  understanding  of  all  coueerued  that  the  only  oliject  in 
view  is  the  temptvrary  eomiVtrt,  and  not  the  cure,  of  the  patient.  But 
where  only  a  single  and  aec^essible  gnaip  of  glands  is  involved,  the 
spleen  ni*t  enlarged,  and  the  anaemia  insignitieant,  (iperatiou  is  justifiable, 
and  even  to  be  iveomineuded  ;  for,  wliile  it  njay  <lo  no  good»  it  gives  the 
patient  tlie  chance  of  benetit  possibly  resulting  from  the  extirpation  of  a 
tumor  which,  allowcil  to  remain,  may  cjiuse  the  inf*ection  of  the  entire 
system.  Some  reportwl  aises  seem  to  have  been  curc*d  by  operation 
periiirmed  iit  these  ctrcumstances.  The  value  of  many  of  the  nMMirts  of 
cures  l>y  cutting  (^penitiints  is  cjuite  destroyefl  when  we  consider  that 
tlieir  authors  have  announced  their  successes  within  a  few*  weeks  tif  the 
al»latii>n  of  the  glamls*  8uch  repirts  have  no  bearing  on  the  curability 
of  the  disease :  they  simply  certify  to  the  removability  of  the  visible 
mass  and  the  healing  ca|Kieity  of  the  pit  Sent — they  are  merely  testimony 
*ju  points  which  necdcHl  no  pnxd*.  One  thing  may  1m*  stated  about  the 
ojM/ration  with  |jositiveness :  it  nnist  be  eomph^e  or  it  will  be  fruitless, 
Tt  may  be  very  easy  or  appallingly  <lift]enlt.  The  use  of  the  tligits  is 
ju-eferable  to  tliat  of  the  knife  ;ts  s4Km  as  the  capsule  has  been  incised. 

It  is  perhaps  pmper  that  a  reason  should  be  given  for  the  disjwirag- 
ing  remarks  on  the  lerminology  which  has  grown  np  aronuil  this  rual- 
a^ly,  tnclnding  tyinphadenoma,  generalized  lympliadeuonia,  tymjihadeno- 
si-^,  lymiihonia,  adeno-lymphnma,  malignant  lymjihonui,  iuCective  lymph- 
oma, adenia,  adenosis,  progressive  glandular  hy|jertroiihv,  hyperplasia 
of  lymph'Uofles,  lymnhn-stircoma,  ninltiple  sjircoma,  lymphatic  anaemia, 
splenic  aniemia,  |iseuuo-leueoevtha*niia,  pseudi »-leukiemia. 

If  each  of  these  terms  was  em  ploy  h1  merely  as  a  synonym  for  Hod^ 
kin^s  disease,  tlie  ordy  obje<4iou  to  the  collection  would   Ix*  that   it   ia 
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rtuperfluousy  and  to  various  individual  members  of  the  group  that  they 
convey  an  incorrect  idea  of  the  disease  which  they  were  evidently  in- 
tended to  characterize  in  a  word  or  two.  But  a  number  of  them  are 
used  also  to  designate  some  other  malady,  and,  consequently,  it  is  im- 
possible to  know  what  is  meant  when  such  a  term  is  employed.  It  seems 
judicious  to  ignore  all  of  them,  and  when  our  knowledge  becomes  suffi- 
ciently precise  we  can  agree  upon  a  concise  descriptive  name  to  desig- 
nate the  disease. 


II 


Jt 


■■ 


DISEASES  AND  INJURIES  OF  THE  HEAD. 

By  RasWELL  PARK,  M.  D. 


Erysipblas  op  the  Scalp. 

Erysipelas  of  the  scalp  is  for  the  most  part  an  extension  of  similar 
lesions  of  the  face  and  neck.  Nevertheless,  it  may  attack  the  region  of 
wounds  or  it  may  accompany  deep  suppurations.  Scalp  wounds  seem 
to  be  followed  by  it  more  often  than  those  of  any  other  part  of  the 
bixly  ;  w^iich  is  to  be  partly  explained  by  the  readiness  with  which  infec- 
tion occurs  along  the  hair-follicles  and  sweat-glands,  as  well  as  from  the 
fact  that  a  perfectly  dean  scalp  is  a  compamtive  rarity.  Blebs  seldom 
form  al)out  the  hairy  scmlp,  but  are  frequent  about  the  forehead  and  ears. 
The  hairs  frequently  fall  out,  but  are  almost  invariably  replaced  by  a 
copious  new  growth.  Erysipelas  of  the  scalp  has  been  regarded  as 
always  serious,  rather  on  account  of  the  complications  which  frecjuently 
accomjianv  or  follow  it.  The  most  serious  of  these  are  infections  of  the 
brain  or  tne  underlying  membranes.  Sympathetic  involvement  of  these 
may  be  manifested  by  various  degrees  of  severity,  varying  from  slight 
delirium,  which  is  usually  nither  symptomatic,  to  the  most  active  infec- 
tion of  fulminating  rapidity.  As  a  rule,  they  occur  during  the  period 
of  pyrexia,  and  usually  subside  with  the  fall  of  temperature,  lirain- 
symptoms,  of  course  in  mild  degree,  may  exist  as  the  result  of  fever 
and  toxaemia,  or  may  be  produced  by  irritation,  which  frequently  causes 
lesions  along  the  course  of  the  cranial  nerves.  True  nu^ningitis  usually 
d(H»s  not  occur  until  the  erysipelas  has  completely  de('lared  itself.  It 
will  be  dealt  with  at  greater  length  farther  on.  It  is  a  condition  very 
frequently  fatal.  Under  these  circumstances  pus  is  usually  found  on 
]X)st-mortem  examination,  and  the  erysi|x^las  may  be  regarded  as  having 
assumt»d  the  phlegmonous  type.  This,  of  course,  can  only  be  regarded 
as  a  direct  extension  of  the  infectious  process.  If  this  can  extend  its(»lf 
to  the  subcutaneous  tissues,  to  the  parotid,  or  to  other  localities,  it  may 
also  to  the  meninges  as  well.  The  facts  are,  that  the  path  of  infection 
is  largely  along  the  o)>enings  for  the  emissary  veins  and  the  nerve- 
sheaths.  When  erv'sipelas  results  from  a  wound,  there  is  usually  lacera- 
ti<m  of  the  s«dn  and  discharge,  which  becomes  more  or  less  offensive, 
while  the  wound  itself  takes  on  a  di])htheritic  aspect,  with  more  or  less 
tissue-<lest ruction,  and  even  sloughing  down  to  the  bone  ;  along  with 
which  may  go  extensive  thrombosis  in  the  external  or  internal  veins. 
Naturally,  when  the  duni  is  exposed  by  the  wounds  in  (juestion  the  pos- 
sibility of  infection  is  much  easier.  Sometimes  deep  suj)pu ration  seems 
Vol.  II.— 32  4l»7 
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to  be  prinluced,  not  so  nmcli  by  the  infection  itself  as  indireedy  by  tlie 
distil rljii nee  eonseijuent  tlinviijion  ;  and  sci  alvsi-ei^ses  may  form  in  the 
itrhiX,  iilKHit  the  ^'averiinns  <\nn>,  or  els^^'wltere  inside  the  ennnnnu 
Leljert  i»ri<:e  ImiuhI  a  eolh'rtion  uf  pus  in  tlie  froiitiil  sinus  nnder  the 
8ame  eiretimstaiKvs.  Jltu-h  nmre  lV(i|ijt'mly  wt*  meet  witli  snlM-ntaneoui^ 
ab.'^cjei^se.s,  csiH'eially  alnint  tlie  ifi'liit  an<l  in  the  njjptT  eyelid,  Unletss 
these  be  speedily  incised  we  may  liave  pino:rene  of  the  i»verlying  skin 
and  resultinjir  t*t»tn>piou.  80,  too,  we  may  have  mnltiple  al»seesses  of  th4* 
sealp,  mectintf  with  thern  partieuljirly  heliind  the  ears  and  down  tlie 
neek.  JHsturlianecs  of  si^ht  ami  ln^arin^^  are  ihe  oeeasitaial  re^nhs  of 
tills  disease  ;  in  iniM  fornis  they  aiT  otfen  nhservinh  and  we  oerasicMially 
have  more  prommneed  lesiims,  even  eomplete  amanrosis.  For  tlie  most 
jKirt,  however,  tliese  distnrlmnees  are  emise{|  by  cedematons  infiltrations 
ttbrjut  the  orbit  or  nerves^  and  subside  with  the  snbsideni*e  of  the  genersil 
distnrbanee.* 


Cellulitis  of  the  Scalp. 

Buth  aeutr  and  c^lmmie  i'elhditis  oetur  in  and  alxHif  the  sealp.  Both 
are,  fur  the  jriost  part,  resnlts  of  siippnnition  or  of  |>hle^mi>mms  li'sitins, 
altlion^h  in  the  i-hrunir  funo  \\\v  h'sions  may  take  un  tht*  rlcinn-ti-ri^tio 
of  a  c'l^ld  absce^^s,  A«  nir  [*lile(j;inuns  nf  thr  n-al]*  frripiciitly  nsnlt  fn>m 
injnfy  with  fuiijridt'iit  infertion,  Fmi'  the  most  part,  tla-y  are  the  result 
of  phleiij'niniious  i-rysipelus,  us  the  result  id*  whieh  one  may  have  very 
extensive  iniiltnition  anti  more  or  lesis  slou^rhing  or  destrnetion  of  the 
sealn.  This  is  niurr*  frecfuently  the  ease  when  the  presf^nce  of  pus  is  not 
easily  rwognixed  and  wfu'ii  it  is  not  evaeuated,  Almstroni.  for  instaniT. 
has  reiHirted  the  ri\>v  of  a  nii(hlle-u^ed  man  in  whonj  thr  i^itire  S4?alji 
was  invt»lved  in  a  Hnetuntin»r  tnmor,  which  i»[H'ned  behiml  thr  right  itir 
as  the  resnit  r»f  ^iin^rene  at  that  ]»oint,  and  from  wliieli  the  i"e  wits  di>- 
eliarf:;cd  a  most  olfrnsive  IdfHjdy  Hnid  i  death  resulted  fnaii  pyaemia,  ami 
upon  ant4)psv  the  entire  neek  antl   baek  were  found  undrrmined  with 

In  these  eases  the  prineijial  danger  is  from  purulent  eolleetion,  intra- 
enmial  inffetiou,  nr  general  sepsis,  whieh  usually  takes  the  form  c>f 
pyaMoia  ;  in  faet,  most  of  these  eases  do  die  of  pyiemia,  tlie  result  of  a 
mnns-|jlilebitis  or  of  menintritis,  CirenmserilxHl  abMien^^  U]Mm  the 
Bealp  are  of  nineh  less  iniportauee.  (/hronic  abseesses  aix'  found  nnnt 
often  in  marasmi*'  (^hildnii  iir  in  tnlM^nndiir  antl  synhilitie  eases,  |Jiir- 
tienlarly  tlnring  the  first  two  years  of  life.  Th(*se  eolhn-tiuns  are  somi»- 
titnes  even  sul>|»eriosteal,  in  whieh  <*ase  there  is  often  irdVetion  t»f  the 
nuflerlyiug  l»one,  Multijile  abseesises  are  not  infret^uent,  and  are  met 
with  most  often  Ix^nnd  the  ear,  sometimes  upon  tlu^  forehe^ad,  inul  sonn*- 
times  along  with  eolil  abseesses  in  other  jvjirts  of  the  UkIv,  A  history 
lA'  injury  a<*enmpani(»s  some  eits<'s,  while  otliers  app<*ar  to  have  »nnginiite«l 
spontanHtusly.  In  the  former  the  traumatism  is  si'ldom  severe,  only 
enough  to  eanse  small  hemorrhages,  whieh  are  found  to  be  the  starting- 
point  of  the  8ubstMpienl  lesions,  partieularly  in  predis|wjsLHl  individuals, 

*  Vide  Gloor, "  Beitrag  tur  pmboln^fiwhco  Anatc»mie  dcr  Orbitfll  pUlcgraootv"  Zk^ 
lm*it  Bmiram  turpatk.  AnoL,  xvk  p.  40.s,  ls9  I  (bibliognijihy  HttnchcdK 
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It  is  usually  sufficient  to  incise  these,  especially  when  they  occur  Ix^hind 
the  ear,  since  in  most  instances  it  will  be  found  that  the  periosteum  will 
quickly  apply  itself  to  the  bare  bone  and  that  healing  will  be  si)eedy. 


Oabbuncles. 

Carbuncles  seldom  occur  uj)on  the  st^lp  proper,  although  they  fre- 
quently appear  upon  the  back  of  the  neck  and  then  encroach  uj^on  the 
regions  above.  Even  the  ordinary  small  carbuncle  is  seldom  found 
upon  the  scalp.  Nevertheless,  carbuncles  have  been  known  to  extend 
around  from  one  ear  to  the  other,  lender  thest*  circumstances  the  infec- 
ti(m  is  most  serious  and  prognosis  most  unfavorable.  Oberst  once  siiw 
an  ordinary  carbuncle  ujkhi  the  back  of  the  head  i)rove  fatal  in  ten  days 
from  septicaemia,  and  Helferich  has  seen  death  result  from  a  carbuncle 
of  the  tem|)oral  region.  This  is  an  essentisil  corrobonition  of  the  clinicid 
evidence  regarding  the  fatality  of  carbuncles  about  the  face  and  head ; 
the  explanation  of  which  is  usually  th(»  (XHHirrence  of  ])hlebitis  and 
pycemia  by  the  medium  of  the  diploetic  veins.  It  is  |)ossible  to  abate 
in  some  instances  a  commencing  lesicm  of  this  kind  by  the  ap])lication 
of  caustic  pyn)zone,  but  after  such  a  lesion  is  completely  declarc^l  it  is 
best  trejited  by  wirly  and  free  incision,  with  excision  of  all  infected  tis- 
sues, accompaniiHl  by  curetting  and  cauterization  of  the  local  foci  with 
zinc  chloride. 

It  should  suffice  in  this  place  to  simply  call  attention  to  the  fact  that 
carbuncles  here  or  anywhere  else  are  usually  expressions  of  toxic  condi- 
tions, such  as  are  met  with  in  diabetes,  pronounced  uric-acid  diathesis, 
alcoholic  patients,  etc.,  and  that  simple  local  treatment  is  not  enough, 
but  that  most  energetic  measures  should  be  directed  towanl  the  con- 
stitutional condition  as  well. 


Gangrene  of  the  Scalp. 

This  may  be  the  result  either  of  injury  or  of  acute  inflammation. 
It  occurs  more  often  in  ba<lly-nourished  children  tlian  in  any  other  class 
of  patients,  and  has  l)een  known  to  follow  acute  forms  of  intertrigo, 
eczema,  and  im]H»tigo.  In  one  such  cast*  gangrene  extended  from  the 
side  of  the  face  down  to  the  neck.  The  possibility  oi'  gangrene  due  to 
s])ecial  and  unusual  forms  of  infection  must  not  l)e  overl(>oke<l — such, 
for  instance,  as  that  known  ordinarily  as  *^ gangrenous  emphysema''  or 
**  gangrene  foudroyante."  (laugrcne  may  be  follow»*d  by  caries  of  the 
underlying  Ixme,  and  it  is  cm  record  that  even  a  (*aput  succedancum  has 
l)een  followed  by  necrosis  of  the  skull.  In  well-marked  cases  of  gan- 
grene of  the  scalp  the  disturbances  are  usually  such  tliat  the  progn<>sis 
is  bad.  Should  it  threaten,  it  would  be  well  to  cut  away  the  suspicious 
area,  to  cauterize,  and  to  use  antiscj)ti('s  freely  and  abundantly,  com- 
bating at  the  same  time  the  acc(nnpauyiiig  pr(>stration  of  the  constitu- 
tional condition  which  ])ennits  such  tissue-<lcath.  (Jangrent*  is  neces- 
sarily a  more  or  less  prominent  part  of  carbuncle  and  of  some  of  the 
phlegmonous  lesions  al)ove  referred  to,  and  its  treatment  then  is  i)art 
of  that  pertiiining  to  thos(*  lesions. 
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UltCErations  op  the  Scalp. 

rii-t'mtiuns  of  thr  sral|i  muy  result  fmm  wounds  fToni  destruction 
by  csiHiUUfles  or  [dilrgrjiuns,  nr  fnun  lUMite  inHiiioiinitioiis  iuitl  their  con- 
sorntivo  K'siuiis.  SpouhuN'misly,  iilrcnuioris  in  tliis  ir^ioii  arc,  Inr  (he 
nin>t  part,  nf  sy|>hilitif%  Uilicrniluus,  or  rjinwrtins  nature.  Lupins  of  the 
walji  i*^  kijowit,  altliough  very  rare  exeept  as  an  extension  iroui  .siniihir 
troyl*le  of  the  lace.  Ijupoid  iileenitHjns  iif  tlie  teniptuiil  and  orbitnl 
re^^ious  may  lead  to  sueh  eieatrieial  eoutraetion  of  tlu^  Iid.«  as  to  eimse 
s<'rious  deiVM'ts,  In  laet,  the  sunie  mav  he  saitl  eont*ernin^  the  etir  or 
otiier  pirt-i  of  the  head.  Tlie  uttot  rornuion  iileerations  of  tlie  !<^ilp  ai^e 
those  due  to  the  lu'eakin^  down  of  neoplasms.  Thes^*  may  be  cyst*i, 
|mrtieuhirly  tlie  atlieroujatous  forms,  or  the  lesions  may  helon^^  to  the 
infuetious  j^^mnulomata  t>r  to  tuniors  jirojH/r.  l*h'emtioU8  of  lollieular 
eyst8  due  Ut  intiammatory  and  inftH-tions  eunditions  may  reseiMbk^  tluine 
afHive  referred  t<^ — to  -ueh  an  extent  that  some  r*ari^  is  rt^rpiiret!  in  ditfer- 
ential  diagnosis.  In  sueli  a  ease  a  t-arefnl  study  of  tlie  liistory  will  be 
reijuire*L 

Tlie  treatment  for  all  tliese  eondition.s  is  es^nitially  that  -suitable 
f^jr  similar  eonditions  in  other  |"»art.s  of  the  Ixxly. 


Gaseous  Tumors  of  the  Scalp. 
emi*hysi:ma. 

As  we  may  liave  fi:cnend  emphysema  of  the  surrounding  jKirtvS  after 
injury  to  the  larynx,  tra<"hea,  or  buigs,  so  from  lesions  of  the  npj>er  air* 
traet  we  nuiy  have  a  difluse  or  eireninseriheil  eniphyserun  of  the  sc*alji ; 
neverthelfss,  it  is  not  fretnieut.  The  most  freipient  eausc*s  of  thb  con- 
dition arc  fraeturt*s  involving  the  nasal  bones,  the  phan.'nx,  or  the 
etliuiiiid.  When  eltlier  of  these  oeeur,  the  air  may  lie  I»linvn  thn>u^h 
the  Hssures  into  the  subeutantHHis  eellular  tis'^ut.  Wlini  met  with^ 
emphysema  of  the  sealjj  may  Ije  valuable  as  a  dia|rnt»stie  feature  eon- 
eerniug  some  unseen  fnietnre  within.  It  is  |Missil>le  also  that  it  may 
ocenr  as  a  result  of  basilar  fraetnres  exteufliu^  into  the  miiUlle  ear  and 
t^inneeting  with  the  Eustaehian  ttilK\  IxMliianl  has  re|M>iie<J  a  ca^e  of 
a  vouiig  girl  whose  temjiund  lM>ne  was  }>enetrated  bv  the  [wdut  of  a 
scythe.  Along  with  uneonst*ic>nsness,  vomiting,  and  delirium,  she  ex- 
hibited an  empliys4/matous  ectndition  extemling  over  the  entin-  side  of 
the  neck.  She  died  *>n  the  clay  fi*llowrng  the  injury »  and  evnmination 
showed  penctrati^m  of  the  hone  timl  injury  to  the  brain.  Schmidt  lias 
des<*rilied  «'nip]iysema  of  the  mastoid  region  as  a  result  of  foreible  infla- 
tion of  air  by  the  Valsidva  and  Pf»litzer  me^thods  of  inftutiug  the  middle 
ear.  It  is  also  iMissiblr  to  blow  \n  iiir  through  and  from  small  extiTual 
wounds,  anti  I'uiuieius  IliKlamis  luis  related  the  ease  of  a  ehild  wIiok* 
[jaivnts  were  aemstumed  to  thus  [irtKliKH'  emphysemji  of  the  lirad  in 
orihT  to  exhibit   the  patient  tor  money. 

So  far  fLs  the  treatment  of  the  eiiuditiou  is  tnmeeruHb  it  should  t>on- 
Bi8t  of  enlarging  the  external  wound,  should  then*  }»e  one,  in  order  tci 
allow  the  air  to  es4^i|)e,  or  it  may  ^M»ssiblv  justify  punetun*  in  ea**e!4 
where  there  is  no  externnl  lesion.  Ordinarily,  however.  the«4e  puffy 
Hwelliugj^  4li.si[>pear  spontaneously,  the  air  Inking  absiu'lx'd   l»y  the  blocjil 


GASEOUS  TUMORS  OF  THE  SCALI^,  501 

circulating  through  the  part.*  Should  there,  however,  be  a  distention 
by  gases  of  putrefaction,  as  is  possible  in  certain  infections  of  the  deeper 
tissues  by  gas-forming  bacteria,  then  free  incision,  with  the  generous  use 
of  antiseptics,  should  be  promptly  resorted  to. 

PNEUMATOCELE. 

Of  the  greatest  importance  in  this  connection  are  those  rarer  condi- 
tions of  chronic  gaseous  tumors  which  have  been  known  under  the  name 
of  "  pneumatocele.^'  These  consist  for  the  most  i)art  of  cavities  continu- 
ously distended  by  air  which  escapes  from  the  cells  of  the  imderlying 
bone,  situated  for  the  most  |>art  under  the  periosteum,  and  constituting, 
as  it  were,  cysts  whose  contents  are  air  and  not  fluid,  and  which  are 
bounded  on  the  outside  by  the  soft  parts.  Most  of  them  are  met  with 
about  the  region  of  the  mastoid  process ;  a  few  have  been  recognized 
about  the  frontal  sinus.  Of  the  former,  at  least  ten  cases  are  met  with 
in  literature,  of  which  the  one  published  by  Wemher  has  been,  perhaps, 
the  most  widely  reported.  This  concerns  a  young  man  of  twent}',  who 
four  years  previously,  after  sneezing  violently,  suddenly  disc^overed  a 
tumor  behind  the  right  ear,  which  becume  smaller  upon  prt»ssure,  to  soon 
reappear.  It  grew  slowly,  and  lx«ame  finally  as  large  as  a  fist,  and  was 
not  influenced  by  pressure ;  around  its  base  was  developed  an  area  of 
thickened  bone.  Upon  percussion  it  was  sonorous,  and  upon  violent 
expiration  with  the  closed  mouth  and  nose  it  became  a  little  larger  and 
more  blo\\Ti  up.* 

The  consistency  of  these  tumors  is  soft  and  elastic.  Sometimes,  upon 
auscultation,  one  may  hear  sounds  as  of  the  passage  of  air,  while  upon 
percussion  they  are  very  resonant.  Usually  al)out  their  bases  there  is  a 
thickened  margin  of  bone,  and  it  seems  as  if  either  the  external  table 
were  lifted  up  or  as  if  new  bone  had  formed  around  the  margin.  In  one 
recorded  wise  there  could  be  felt  through  the  tumor  a  fragment  of  the 
mastoid  process.  A  few  j)atients  have  complained  of  headache  or  of 
cranial  discomfort.  In  one  case  of  Lloyd's,  dizziness,  vomiting,  numb- 
ness of  the  arm,  and  partial  paresis  of  the  same  were  com])laincd  of. 
Hearing  seems  never  to  have  been  afl'ected  in  the  recorded  cases. 

The  causes  of  these  j)neuniatoeelos  are  to  be  found  in  the  existence 
of  defects,  usually  of  the  outer  bony  wall  of  the  mastoid  cells.  Through 
these  openings  air  may  be  force<l  through  the  middle  ear  by  violent 
effort — as,  for  example,  sneezing — and  es(»ape  under  the  ])ericraniimi, 
which  is  thus  forceil  away  from  the  l)()ne.  This  process,  rej)eated  at 
short  intervals,  leads  to  the  gnidual  development  <»f  a  tumor  of  consider- 
able size.  The  air  thus  forced  in  conies  in  contact  with  the  jK'ricranium 
as  well  as  the  bone,  and  there  is  alni(>st  always  prolifenition  of  the  latter 
at  the  point  where  it  is  separated  from  its  covering.  Here  the  tumor 
itself  grows,  as  does  the  covering  to  the  portion  .se[)arated,  while  new 
formation  goes  on  ;  and  so  these  tumors  seem  to  rest  upon  a  firm,  thick- 
ened, bony  base,  which  will  account  for  the  l)ony  prominence  sp(>ken  of 
in  the  case  above  briefly  referred  to  and  in  others.     These  are  purely 

^  Vide  also  Marcas,  "  Ueber  (\i\<  Eniplivsotn  dos  Orbita,''  Deutucht:  Ztiitschjt.f.  Chirurgicy 
xxiii.  169. 

2  Deutsche  ZeitsehfLf.  Chir.,  ISTJi,  iii.  \k  liSl. 
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secoiidiiry  faniiatiinis,  expluiiial)le  in  the  way  just  inenrHuietl,  The 
existt^ii^c  of  the  tiin»(»rs  i??  another  evidence  of  tlae  ea>se  with  vvliieh  tlie 
perieriuiium  can  hv  stnp|jed  from  the  bone,  except  along  the  line  of 
8ntnres  aiul  at  a  few  otfier  ptants.. 

Tlie  Umiy  tlefeeti^  wliieh  permit  tfie  oi;eiirreiiee  4if  pnenmatCK'eles  may 
he  either  <'oii^p^."iiital  «>r  aeijoired.  Kirehner  '  iuvei^ti^Ueil  :^0<>  adultc^,  and 
foand  in  abmit  'Jo  per  cent.  t>f  tlie  cajsivs  some  slight  defect  in  the  si[nu- 
nioso-mastoid  ii.ssnre^  either  on  one  side  or  on  both*  Kiesselbach*  in- 
vestiirated  174  ^knlk  of  iu(lividuul>^  fmni  one  to  ninet<:*eii  yeiirs  of  age, 
and  iountl  4  per  cent*  of  wi<lely-o|wn  sipiamoHvmastoid  fissures,  and 
that  in  4*'j  percent,  tliere  were  lartrer  or  smaller  <lefi'ets  in  its  ubsi>hite 
ehisnre.  Erpially  or  more  itnjwirtant  are  the  relatively  common  defects 
in  the  external  walls  of  the  mast<iid  cells,  piirticularly  at  jniints  where 
vessels  pass  tlirongh. 

These  defeets  in  ossiticatitai  have  been  described  by  numerous  writers. 
That  pnenmato('t>1<s  residting  from  such  detects  liavc  bct^n  mostly  noted 
in  adults,  and  n(»t  in  cliildrcn,  is  to  l>e  explained  by  the  relative  inability 
in  children  to  make  s^.'verc  cxpiratury  etl'orts, 

Dlagrnoeis  is  not  tlittirtilt,  iMn.^iuse  of  the  peeidiar  ela8ticit)*  of  the 
tumors,  their  resonauee  on  jKnvussion,  and  the  jMissibility  of  inHnencitig 
ihem  miav  i>r  less  by  continuous  pressure,  sjanetimes  with  the  aecom- 
paniinent  of  a  blowing  sound  as  the  air  escapes  from  the  mid<lle  can 
Should  lliirc  he  doubt  in  any  ^iven  ca*^%  it  may  l)e  readily  solved  by 
simple  puneture. 

In  the  way  of  treatment  puncture  has  Iwrn  resorted  to  l)v  s*mie, 
incision  by  i>thcrs;  but  the  iK-st  ivsults  in  the  treatment  of  tliese  tumors 
have  been  aehieved  by  the  eomlnnation  of  puncture  with  the  injection 
of  a  litth?  ictdint*  s*jInti<aK  Stainenburg  lam  repc»rled  one  success  after 
radieid  i+peratimi/^ 

I'neumatnrrltMif  thr  frontal  region,  or  *' puenmat<iceh'  sincipitalis,'*  as 
tlistinguished  from  **  oecipitalis^''  is  still  rarer.  Up  to  1882  only  tive  wisi'S 
had  Ix'en  re|H)rted,  which  were  ft>r  the  m(»st  |i£irt  of  small  extent  and 
found  near  the  midtlle  line.  In  a  case  reporttnl  by  Warren  the  turaor 
was  divided,  as  it  were,  into  two  liy  tlie  middle  line  of  the  fra-ehead. 
There  h:i>  i)een  noterl  in  thes**  cils*\s  k'ss  bony  proliferation  ;  they  have 
been  shown  tu  have  the  same  tendeney  U*  be  inliateil  by  vitilent  exjiini- 
timi  and  to  he  itiiueed  by  ])resv^ure,  while  ese^i|K'  of  air  could  be  heard 
at  the  root  of  the  nose.  CVmimunieiition  was  nott^:!  with  the  fnaital 
sinus  in  8  cases,  resulting  from  injury  :  in  the  other  2  the  lesion  was  due 
to  violent  and  destructive  in  Ham  mat  ion.  Only  2  of  these  eases  were 
subjceteil  Ut  treatment  :  laie  was  healed  by  cioitinual  comjiression,  and 
the  4>ther  by  incisiun,  although  a  fistula  td'  the  IWmtal  sinus  remained.* 


Syphilis  of  the  Scai^p  akd  Cranium. 

The  scalp  ij^  |H'rliaps  a§  often  as  any  other  fwirt  of  the  body  the  sit© 

t>f  supertieial   sy [»hilitic  lesions.     Thost*  nmst  often   met  with  lx4ong  to 
the  jiapniar,  s(|uanioiis,  and  vesieular  fonns  *if  syphilides.     The  integn- 

»  Arch./.  Ohrmhrilk.,  1879,  %W,  190.  '  I  hid,,  vol.  xv.  238. 

•  De»i9tKe  nwL  WaehenMh/L,  1889,  p.  583. 

*  Vide  alw»  Htirivke,  Dir  C htnirffijtfhen  Kmnkh.  f/«  Kopfn,  1882,  pp.  10  et  eeq. 
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oent  of  the  forehearl  i*  must  fit^jtiontly  iittiieked  of  all ;  it  breaks  down 
atsilw  and  onv  ruminriidy  ItHik-?  for  ??upt'rfieial  evidtiitTs  nf  sypbilis  at 
til*--  Imnler  of  the  liair-Iiiu>,  Hen-  ul*o  ocrur  the  ?^eiuilunui*  or  eireidar 
irrangemcnt  of  eruptions,  as  well  a.s  those  lesions  describetl  under  the 


Fio.  382. 


Syphilis  of  craiiinl  hones  (Worn!  Museum  1^, 


Itiilierele  or  gunitnutuus  fuiius  whieh   lead  to  ideeratiyn,  sunu'times  of 

idehtnu^tive  type,     The  (kn^per  layers  cjf  the  sealp  mrely  exhibit  syi>hi- 

[litie  defeet,     W'lien  thi^  ueeiitN  it  im-liKh's  iVkp  tlir  must  part  t^iiinnuitoiiH 

Plehioiis  vvhieh  (juiekly  hreak  ditwn  and  result  in  uk-eratiim.     In  the  .^^nlj- 

cutaneous*  eunneetive  tissue  one  observes  oce^isionally  nmlules  vvhieh  grow 

to  the  size  of  claTries,  arul  whieli  sometimes  beeome  so  suppurated  as  to 

Ire^mble  ^mall  ab!<ieej!«ses :  after  a  little  the  overlying  skin  beeomes  red 

and  thin,  and  then  givei*  way,  [UTniitting  the  eseape  iif  a  pnruloid  fluid. 

These  lesicius  dn  nut  always  proceed  so  ilu%  hut  smnetimtis  retrai't  and 

J«ive  small  wtiite  sul>eutaneous  eieatrii't's.     These  uuduk's  often  arrange 

ftheniselves  in  s<.'nulunar  furms,  ami  Hioietimt-s  fonn  uleersof  this  general 

Syphilitic  deteets  of  the  external  table  consist,  tV>r  thu  must  part,  of 

[deep  gummata,  ami  iK'long  among  the  later  manifestations  nf  the  et>n- 

Ifftitutionnl  rliseas<\     Tliey  are  met  with  more  nften  abttut  the  orbit  and 

temjMnid   bones,  anil    fretpiently   involve  tlie  orhital    )ilates.     Some  of 

Ithe^'  lesions  may  proeecd  iVoio  the  de[itlis  of  the  bone  and  constitute  an 

tintracmnitis  syphilitica.     The  extenud  forms  sometimes  assume  the  type 

[of  o^ksifying  periostitis  and   spread  over  a  large  extent  of  bone.     The 

osleiiphyte  ol'  syphilitic   origin   is   usually  firm  and   thick  ;  sometimes 

eirenniseribHl,  at  other  times  ditl'use.     Anotlier  form,   met  with   occa- 

siimally,  is  knr»wn  as  **  pericranitis  gtmunosa/'  ami   is  characterized  by 

thi.-'  :  that  between  the  |ieriosteu!n  and   the  lK>ne  there  forms  a  gumma, 

w  li  i  *  •  h  is  I  a  t  <  T  f o  1 1  o  w  ci  I  I  >y  a  \'f  i  r  i  *  - 1  y  o  t*  r  h  a  n  ge  s  in  1 1 1  e  I  >o  1 1 1  *  i  t  se  1  f,    Th  e  se 

[Inmors  are  small  and  are  frequently  grown  together,  ami  the  perieiimiuni 

|fo  thiekeneil  in  that  vicinity*     They  are  prone  Ui  break  down  or  to  form 
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caseous  mas8<?<s  They  may  be*  sepiirntiHl  with  the  periosk'um  when  it  is 
strippc*<l  away  tmin  the  InniLK  They  lie  s4>iBL'tmies  in  sruull  tlepres^sionfi 
iri(i»  which  tij^eu  vascular  canals.  Intu  these  tatter  the  ^iiiuniata  exteiKl 
themselves  ^»metimes,  so  that  wlien*  the  |>eriMsteimi  is  tnrtmit*  they  leave 
behiml  small  prr»(*ess4\s  j>rojeetiiig  iiitn  the  t^raiiial  upeniugs.     Such  guiii- 
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Bjphnu  of  ornulum  rruin  h  i^reliisiorlc  skull  (U.  ^.  A,  Muiieum.  No.  90). 

mata  are  trapahle  <>f  spmitaueous  restu-ptiou.  A  true  ^mimuitous  CK^titi^ 
ciften  l)ej>:iiis  in  the  ^lijjloe,  aud  the  i^unima  itwlf  often  has  its  origin  in 
tlie  marrow-tissue,  ami  tiirrus  ii  tumor  whieli  leads  to  suhsetjueni  ahsonn 
tioii  aud  disjip]R*anmce  of  hone  throuii^li  the  entire  ihickiiess  of  th«* 
skull  ;  as  the  rc-idt  oi'  whiefi  we  rnny  have  nuilti]>le  perfo  rati  mis.  At 
other  times  the  iWn  in  tlie  *li]di>e  mny  he  so  iiunierf»u>.  aud  ditfu^e  Umt 
we  »eem  to  have  a  eiise  of  guuimatous  iuvolvemetit  ol'  the  eutirc  s?pong\' 
structure, 

liesides  the  irunmuitous  formations  of  endo«"n»iiitis,  we  have  al,"^ 
iiually  the  siinjde  or  atllicsive  erauitis,  which  is  ehai-aeterizetl  by  exten- 
sive vascidarization  of  the  dura*  the  ves^^cls  iK^eomiii^  ver>^  numen>us  and 
fM'netnitiiijL;:  iiito^  or  even  throuj^h,  the  |>on>us  bone  Now^  the  dum 
lHK5onies  morv  adherent,  and,  when  stripiK'd  off,  the  va**cular  oiK^uing« 
represontinja;  the  torn  veBsels  exhibit  nniueroirs  annexes  Ui  the  dum 
mater. 

When  the  thmi  is  invf^lved  it  is  risnally  from  the  onter  surface*. 
There  is  a  s|ii'eitic  fm'm  di'  ])a(4iymeiiin;i^itis  e^nmniosiL  The  usual  small 
tllmol^s  make  n»t>ni  inr  thusi'  citlicr  in  the  bone  or  enenuiehin^  ujwm  the 
cavity  of  the  skulL  It  is  tpiite  (fossilde  fur  these  tumors  to  assume  con- 
mderable  size  an*!   h*  jiroduee  bniiu-symptoms  fntm   pressun*,  withiHit 
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reference  to  acrc^rapanyirig  ixmclitioii?;.  Tlic  l»niiii  suftbrs,  n|*|mrentl\% 
^Uess  fnm\  tlw  pre><sure  of"  tln-sf'  tiinmrs  tliuii  fnirii  tlie  nttaek  ii|inii  the  pia 
^Hmt  «m  the  nerve-stibstiinrt'  its^'ltl  (Tuniouita  ajijiotiriii^  iijHin  the  inner 
Hburfaee  nf  the  Jura  ar6  adlierent  Xo  tJic*  pin  ami  usually  U\  the  cortex, 
^'They,  i<»r  the  most  part,  iinder^)  a  t1p>'  eas^'oiis  de^eneratifni,  and  sjM>n- 

tarns ms    rt«-^)rptiun    i.s    pMSsihle    thrc»uj:rh    tlie   a^enev   of    minute    fatty 

Khanges*      Upon  the  inner  surtaee  of  tlie  dnrji,  hoth   hi  rases  tif  endu- 
ninitis  and   |xieliymeningitis,  we  have  to  do  with   hrniorrliairi*'  pseudo- 
menihmnes.      It  is  alnj  possible *t hat  the  sheatlis  nf  the  nerves  may  he 
involvetl  in  the  siime  ehau(j:es.    This  is  naist  frequently  the  ease  with  the 
o|)tie  nerves  and  with  tlie  motor  nerves  of  the  eyes*.     In  m<)i?t  camii  of 
syphilis  of  the  hrain  or  mend>ranes  we  find  also  more  or  less  ehar.ieter- 
iFtie  ehaugpes  in  the  hones  of  the  skidU      In   hereditary  syphilis  all  thesi^ 
taiifeetions  an'  natre  rare,  and  when  met  with  are  eummtitdy  uf  the  [wiehy- 
^^Bneuinp^-al  efianieter,  inehiding  a   firndy  adherent  dnni  witli  enrly  gum- 
ma t<  a  is  lesions. 
^-       S»  far  as  symptoms  are  eoneerntMl,  aside  from  loeid  appearances^  they 
^■on^iBt  in  large  measure  of  pain,  whic^h  is  almost  always  worse  at  night. 
Otlier  synijTtonis  are  either  tla»se  i»f  pressure  or  of  inflaniniati(»n  i>f  emnial 
nerves  or  paraly>^is  id'  the  suue,     S)  i^uni  as  these  lesittns  begin  U*  l>reak 

K^wn  or  to  suppurate  the  elirueal  |)ieture  of  the  dis<»ase  is  either  changed 
to,  or  constitutes,  a  picture  of  caries  ^vith  tistidous  openings,  external 
uleeniti<ins,  etc. 

The  course  of  syphilitie  defects  of  the  head  is  elironit*  ntid  may  extend 
over  years.  When  it  has  irnce  iHTurred,  it  is  a  very  ilifficult  matter  to 
ensun*  tlii'^  patient  good  health,  im  matter  how  active  the  treatmtTJt  may 
lie.  In  uiany  vtii^iyii  the  suppumtltin  wliicli  folhnvs  lueoingitis  leads  to 
entire  degeneration,  and  tla^u  t^iaehrnnic  marasnnis  with  folluwing  death, 
tnie  active  or  acute  syphilitic  meningitis  or  encephalitis  is  very  ture, 
of  courj?*>,  may  cause  dcatli,  or  death  may  result  indirectly  fmm 
ire  or  from  localizeil  [mnilyses  and  their  consequejices. 

Tumors  of  the  Scalp.' 

Although  the  sddp  is  by  no  mean?*  exempt  from  mf>st  of  the  tumors 
which  involve  tfie  other  p4ii*ts  of  the  body,  tlierc  are  a  few  which  most 
deserve  our  eonsidemtioii.  It  shmdd  be  enough  here  to  remind  that 
lijKKiiata  are  rare  a^Miut  the  sealp  ;  •  that  fibromnta  art*  not  very  nfteii 
m<*t  with,  and  involve  usually  tlie  perinstenm  ;  that  tisteomata,  ehun- 
^nmiata,  and  mixtn!  furms  id"  similar  tumors  oeeasicaially  invtdv*' 
le  ijeriostenm  and  tlie  bone;  but  that  the  tumors  wldrh  jiartienlarly 
Uiterest  10^^  are  those  of  congt^nital  origin  cysts  and  tht^  maliguaiit 
tumors* 

Of  tumors  of  dermoid  or  congenital  origin  involving  the  scalp  or  the 
skulK  we  shall  nill  attention  particularly  Ui  the  following: 

The  most  common  liy  all  rmnuis  ui'  the  s<ndiJ-tumors  are  th(*  so-called 

** atheromatous  cygts,"  whose  etiology  uf  course  is  well   known,  and  ftir 

isous^ion  (d'  which  we  refer  to  the  article  on  Tumors.     These  eonsti- 

*  W&tiserTiiann,  "  Zur  Stati^tik  der  liindegewettHtumoren  des   Kopfes,'*  Deutifche   ZeUr 
yfi,  /  Chivucgie,  xx v,  368. 

*  YitU  Fieber,  "Ein  seltener  Fall  v.  Lipoma  fibroeum  am  Kupfe/'  /6*rf.,  xiL  112. 
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tute  the  m)-ealled  **  wen/*  and  may  be  found  eiugle  or  multiple,  in  ^izt 

varying  from  the  sliirhte?^!  enlarj^eruent  up  tit  tum<>i>i  n,s  lar^  as  the  ti^t. 
Wlicn  tht^se  tiuuiM-s  niUihi  a  size  su  that  tlie  duct  is  stri-telied  umw  or 
less  uiieii,  it  is>  very  ec»niniim  fi»r  air-inteetiou  to  take  j*laee  and  purre- 
fartive  etjanges  t**  he  set  itp  witliiu  tlie  eHiitents  ai'  tlie  <:yst.  l^inler 
the>5e  eirtniiustaiiees  iuHariiinatitui  sonn  tnllows,  antl  %ve  IVe»pieutly  M'O  a 
ctmipliraticui  uf  intiuiaed  and  suppnniting  utiieruinatou.s  <'ysts^  tlie  dis- 
charj^e  iri)m  wliieli  (8  extremely  utf'eusive ;  in  iaet,  1  seareely  knuw  t»f 
any  material  with  whirh  tfie  siu'trenn  has  to  ileal  whieli  is  mt»ri'  unpleuis- 
aiit  to  handle  ur  to  eope  with  than  the  eontents  of  somv  of  thesi*  tumorsk 
Tlie  odor  is  |H:"<"uliarly  oHenr^ive,  and  elin^s  aliout  tite  hand^  for  a  long 
time  unless  luustard   he  used   fitr  their  disinfeetion. 

The  treatment  in  ail  these  easet*  is  eoniplete  extirpation^  and  when 
the  parts  are  thoroniihly  infeete<t  or  inflamed  it  would  be  bad  [>olicy  to 
en<leav(»r  tit  fret  primary  union  hy  ehtse  np|>*K4tion»  itr  to  take  any  other 
ef»urse  than  to  disinfcH't  the  parts  thoroujr|)|y — for  wliieh  purpi>se  hydro- 
gen [teroxide  answers  fairly  well — and  theii  (o  treat  them  u[>enly  ;  ov  if 
there  Ix'  a  eavity,  it  may  l>c  puekcnl  with  trjinze  nnd  sc^-oudary  ijutlireji 
inserted,  t<t  be  re^lresseil  on  the  4>eeond  or  third  *h\\\ 

Fig.  384. 


Dermoid  cysts  of  milter  titd  fKist-tifmpciml  regl^iu  (Litniielongue). 

The  (irnnoifl  timiors  of  the  se^dp  awaken  our  interest,  not  so  nuieli 
beeanjH}  of  their  rarity  as  Ixx-ause  of  their  etubryolojrieal  interes?t, 
Ob.'iervations  eoiieernin^  tlie  cKM^nrrenee  of  eysti?  n^scmbling  ordinary 
dermoids  were  made  am<infr  the  first  by  J.  V,  Ijcingenbeek,  and  by 
IjelKTt  in  his  treatise  on  Dernioid  ( Vsts,  jaiblished  in  lHr)2.  Ii*ohited 
instanees  had  been  jiri'vioiisly  reportnl  l>y  Fabrieiiis  Hildanus^  by  Mnr- 
pti^ni,  and  by  Kuyseh,  iVrhaps  the  first  ntan  to  reeo^nize  them  a,-*  true 
dermoids  was  Ijeblane,'  Cloh*e  attention  to  the  fret  pie  ncy  of  their  mvur- 
rence  ulxiut  the  orbit,  the  root  of  the  nttse,  the  glabella,  the  hirge  fonta- 
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nelle^,  and  perhaps  even  about  the  mastoid^  has  been  given  by  gubseqUieilt 
writer^.'  Thet^e  tumors^  vary  in  t^ize  frum  that  oi'  a  jM?a  to  that  of  a  fist ; 
thot^  iiiiialk'r  than  a  pea  are  tiekloni  diseuveretL- 

Mo^  of  the  reterenoes  to  tliis  i^ubjtK^t  are  finnul  in  very  recent  litera- 

FiG.  385, 


f^^. 


r 


CougeuiuJ  ry«l  of  t^JuporiU  region  otiti  fWrmoid  of  conieu  iLanuelongiie— A>«teaef>nj^tt^tf2). 


tare.  In  that  putilished  up  to  ISIH^  Mikidiez  r»nly  found  12  t^ueh  ease.^, 
to  which,  up  to  18U0,  H  more  had  lieeu  addetl  :  so  that  up  to  that  date 
there  were  altogether  ouly  20  ease-?  of"  <h^riuoid  cysts  of  the  large  fuu- 
.  tauelles  tm  rr(*<irfl,  in  width  ( \4ieii,  who  cfilleeted  the  above  ean's,  added 
L  another  which  lie  had  oliscrved  iti  the  Krlaugcri  Clinic*  Cohen  has  calkd 
Btettention  to  the  fact  that  the  strncture  of  these?  tnuiors  is  very  sinnhu^  to 
^^^^Hiat  tjf  the  skin,  and  that,  for  the  most  part,  they  (xmsist  of  eindcnnal 
^^Bsells  with  other  degcjieration-jiroduets..  Xiieleatcd  epitlielial  cells  are 
"prmlueecl  from  the  eyst-wall  ;  tiny  vary  \vry  ntueli  iu  size,  snid  of  crtursit 
at  the  U^ginning  are  very  small.  They  vnry  also  in  mpidity  oi"^  growth. 
In  one  ease  of  Textor's  the  tiinmr,  which  wjis  sc-mvt^y  visihle  at  first,  had 
^xeaehtnl  the  size  uf  a  goose-egg  when  the  patient  was  ten  years  old  ;  iu 
lie  cstBe  rejKirted  l>y  Feldeiscti  the  tumor  was  notired  when  the  l>oy  was 
en  years  old,  and  gnidually  givw.  At  tln^  end  of  hi'tecn  uiuntlis  it  had 
j>read  out  underneath  the  skin,  and  brain->ym]it<»nis  were  abided  to  the 
ther  r»onditi«>n  ;  lirain-substan<*e  i-nnhl  be  tclt  through  the  tumor.  Two 
pears  Inter  it  was  exiuuincMl  hy  l^Tgiojuui,  and  jnst  ahmit  as  an  i>]K'ra{ioii 
ras  to  be  perff>nued  it  began  t«>  slu'ink  and  rrtrartcil  to  abniit  one-half 
m  previi>us  size,  when  the  changes  seemed  to  cease.  Snch  spyiitancous 
abs4:irjjtiou  of  the  fluid  eontaincxl  iu  dermoidts  is  certainly  rare.     Severe 

'  S<«  HewettV  ** rontributjon  to  Hurgi*rv  of  the  Henil/*  SL  Gtor^^g  Hm*  Bepori*^ 

m, 

*  Zuf  Dutqwyniik  untf  Cnmuniik  drr  Kpikrtmk'ikn  Ihntmidqftttrn,  by  Eclwarcl  Ratlilef, 
Drpdt,  187^;  Wernhur^  **Cyi?teti  der  lErn^is&en  Fontanelle  aus  jibgtscliiirten  Meningo- 
ctph.  eiista«den,"  iMut^che  k*:itMchjt.f.  Chn\,  viii.  p.  'AH>. 

*  iMrmftifl'rtfHlfn  tirr  Grtnottn^  FontuneUtn. 
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iiifliininiatorv  syriiptunis  Iiavt*  bci'ii  i)bsi*rve<!  in  them,  iiotal»ly  iti  one  caofi 
of  Oilier'^.  These  tumors  are  nsuully  round  or  spherieaU  l>enuit  the  scalp 
tf»  be  uHiveii  over  them,  are  shur[»ly  tnreuuxs<'rilie(l,  uuil  are  imt  luovable 
ou  the  nuderlyiiitr  hone,  lly  nuiit*  they  hnve  been  beheveil  to  exen?uje 
an  inHueiiee  «ni  tlie  «leveIoj>iiieut  of  tlie  hniie  by  whieli  it  .^^et^ms  to  Ix* 
arrested  in  gniwtlu  Fc^r  t!ie  uiust  part  tliey  have  been  uiistakeu  for 
meniii^neeles,  raruly  for  eueep!iah)eeles. 

Differential  diagnoeis  U  not  always  t^8y  without  openition,  or  at 
least  pimrtinv.  They  nrv  tu  he  ilifterentiated  by  the  mrity  of  the  truly 
cystic  rHiKlititin  ;  by  tlie  fiiet  that  the  njeniupjeeks  ean  h(»  intluent't'il  f>y 
pi^e.ssn re »  their  b!*K»d  Wisiijipearin^  ;  liy  the  faet  tJiat  fltTmoids,  having 
thieker  walls  ami  their  <:onteiits  hein;r  more  or  h*K^  solid,  are  much  less 
likely  to  Huetiiate  than  are  menin^^tweles ;  and,  tinally,  by  the  fact  thtit 
they  never  dimiuisli  in  size  during  sleep. 

Tliesi'  dermoids  may  also  uenl  to  he  distinJa;u^^*he(l  from  heniiie  cer- 
ebri/ Dermoids  ean  nnn-ly,  if  ever,  be  presscMl  lmt*k  within  tlie  etivity 
of  the  skulh  Mt^niMti:oe('lc*s  rarely  oeeur  exactly  in  tlu^  middle  Hue  except 
in  the  oeeijatal  region.  The  same  may  !>e  said  of  lieruia  cerel>n,  wliich 
rarely  appears  thrcaigh  the  siigittal  stiture,  bnt  thnai^h  the  large  fim-^ 
tanelles.  Very  few  eases  indeed  are  recorded  like  timse  of  Meckel  and 
Held,  where  the  great  tonlanelle  was  fonnd  upeii  in  gn>wu*up  patients, 
and  where  an  i'nre|ilialorele  prt»truded  through  thin  eougi'uilal  dcfii-t,- 

A  eaM'  ha^  rei-ently  eiaui'  up  in  my  own  praetieeofa  tum<»r  apju-aring 
in  the  temjiond  region,  cliagu«>sed  as  atheromattnis  cyst.  It  was  attaekinl, 
the  outer  jiortirvn  ijeing  removed,  hut  recurred  ah>ug  with  exo|)lithalmns, 
I  made  a  diag-aosis  of  ilermoid  within  the  orbit,  aud  laid  to  make  a  rather 
serious  openition,  by  whieli  a  tninute  conneetion  wa.s  fiinnd  l>etwei^n  the 
external  sac  and  the  halanre  of  the  same  within  the  orbit.  In  this  latter 
compartmeutr  whifh  was  as  large  as  a  cherry,  was  iouud  a  tpiautity  of  hair 
and  other  dermoid  products.     Tlie  patient  made  a  speedy  re<'ovcrv, 

€*ouc'L'rniug  thuir  treatment,  tht-re  seems  to  be  no  good  reas*m  why,  if 
aseptic  precautious  cjin  be  carried  out,  they  shonid  not  be  extirjuitiHt  The 
very  fact  that  eumiwtion  betw<.H^n  the  cysts  ami  the  bniin-t*avity  is  not 
|>rest>nt  ajjjH'ars  to  l>e  a  strong  ret'oniniendatioii  in  favor  of  extir|mtion. 
The  sac-wall  may  be  either  eoni[iletelv  extirfKitwb  or  so  nmeh  of  it  a.H 
slajws  any  access  to  the  cavity  <>f  the  eranium  may  l»e  left  for  protection. 
Injection  mcthiKls  of  eiiu>ing  ohliteratiou  are  iu  reality  much  mupp 
dangt^rous  than  attempts  at  ratlical  cure. 

Anf»tht*r  form  t»f  st*alp-tum<jr  of  not  very  rare  occurrence  is  the  i*o- 
eiilh'd  **eornu  entiuM^nni  '*  ( Ftg.  *^Hfj).  This  is  a  veritable  eufauec»ns  hc»ni 
tbrmeil  by  eir(aimserih(*d  hyjH*rtrriphy  of  the  e|H<lermis,  and  eoiisisting 
of  an  outgrowth  iA'  hfu*uy  ei insistency  and  ajjjKtirancc  and  of  variable 
size  and  sliapi*.  Th<'st*  horns  are  usually  ta|jering,  may  lie  either  .straight 
ur  curved,  and  ocwt^iimally  are  completely  heut  upon  themselves.  S»>me- 
tinics  they  as.Nume  Hatteued  forms;  at  other  times  they  are  but  slightly 
elevated.     In    r-olor   tliey  aiv   of  a   dirty,   gntyi^h-yellow   apiKiiniuce, 


*  See  al»o  Spring,  M<mogmnh  dt  la  HemU  du  Orrmtu^  etc.,  Bruxelles,  1853» 

*  Vide  Heineke^  Chirurg.  Kmnkh.  dejt  Kopfrg,  1882*  pp,  147  el  «hj.  ;  iiIpo  Lntinrlonynic, 
ThiUi  Ht9  KwUs  eamfhtitatijy  Pari 8.  1K80;  Afrctionft  tomf^niialeny  Vurh,  I81U,  vol.  i, ;  aud 
Felileisen,  "Zur  Diaguosiik  iter  lH?rm«Mile  aw*  ?S4*hiidelii/'  iMiiiJu-ht  Z^HAthft.J.  t*ktrurfk^ 
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althuiigh  wlirii  iiltl  ami  exposed  tn  arenniuliitioiiB  of  dirt  from  initsido 
^ouri'es  they  amy  Uv  tuuml  almost  hhirk,  Tlieir  surface  is  roii^h,  irreg- 
iilar*  more  or  less  tis-surtnt,  anil  lUv  ends  may  have  various  sha|>es.  As  a 
rule,  tlie  horn  scareely  ever  i.s  mt^re  tliau  a  half  an  ineh  iu  diameter  at 
die  ba«e,  wliieh  latter  rests  direetly  upon  the  skin.     Tiie  iidjaeent  tissues 


Fig.  880, 


Cornu  cutancum  (VVn-o*!  Musi'iiiiij. 


are  usually  normal,  there  Ix'ing  an  al)nipt  transitiun  inmi  lualthy  skin  to 
the  base  iif  tite  outgrowth.  .Smictinu's,  however,  htrirr  papilht^  arr  fuaiid 
ID  the  nei^hborhfKHK  They  are  for  the  most  part  nditary  :  stilh  niidtijilr 
born.s  have  Ixm  reeorded.  In  a  ease  reeonled  hy  BatjLre"  the  whole  lowt-r 
juirt  of  the  IkkIv  wa«  studiled  with  these  ^nnvtlis.  While  they  may 
Ljoernr  eWwhere,  they  are  hy  all  means  most  cunuinai  nj^m  the  st'al[>  and 
rfa*-*e*  They  usually  m-eur  latr  iu  life,  hut  liave  Ih*i'ii  (ihsi-rvcd  in  thr 
young.  They  are  hard,  dry,  mort'  or  h'ss  i brittle  ;  are  rarely  paitiful, 
exeept  when  disturbed.  They  are  slow  in  gro\vlli»  and  frcfjiieutly  Ittost'u 
anil  drop  otf,  hut  are  almost  always  reprodufi-d.  Tliey  srldum  disa|i]icar 
^pc»ntan«H»usly.  They  In-ar  elose  res^'Uihlanee  to  warts,  and,  in  tart,  are 
v>H*ntiallv  hv|»ertrophie  warts.  As  in  tht'  c*ase  of  marly  all  t'Ut;^iifous 
ontj^rowllis,  thfV  may  Uv  toHowed  hy  »'pith(  lion*atous  (h-L^fnrratioo. 

The  only  Kit istaet<>rv  treatment  for  tla  si^  ^rrowtlis  is  romplrtc  ivxrision 
i>f  the  entire  mass,  with  extirpatioti  of  the  area  fnau  whicli  they  ^row, 
inehiding  the  ptTiosteum. 

*  See  Ikui«eh,  Zeit,  /.  CAiV.,  vol,  vl.  p.  474,  ISTti. 
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Carcinomata. 


ifrt 


ilh 


the 


\  of  the  yikulh 


Iruo  ctrnt'or  nut  HiirtHjueiiUy  ^pnu^^s  from  tlie  c'ljvenngw  oi  trie 
Giirli  follefted  KJo  ra;^'??  of  tiiiiiors  <>f  tht^  htuul  aiirl  s(*al|),  annnijj  which 
Wert*  44  raiH.'iiiHiiiata,  Of  675  cannnumata  of  the  ^kin  <>hservt'<l  diiriug 
tweiity-seviui  yc*iiiv  in  thi'  I)Mr|>at  <.'liiiii%  *TI  tiait^s  tlie  enveniii;>  of  " 
feculp  were  involved.  Of  520  easi»>  tif  raiieer  iihserved  in  Erlan« 
during  twelve  year^,  the  sc^alp  was  involved  in  ^^4  easels.  The??e  tumtd 
seeni  to  he  niot^t  eonnnon  in  the  fi*t»nt:d  aiul  temporal  rej^inns.  For  tl* 
most  (iiirt,  eareiiioinata  in  these  regions  assume  tlie  ft»nn  of  riMlent  ideer 
*»r  epitlielial  eaneer.  Other  varieties jHiwever^ are  not  nnknown.  They 
are  met  with  mure  often  in  men  tliaji  in  wianen,  and  nsually  h\  tlxjse  <if 
advanced  years.  I^ossen  (>hservedji(iwever,  a  (^ananimia  in  the  fnreliea*] 
oi'  a  girl  eigliteen  years  of  age^  which  seeiiii^tl  to  have  pn»eeetkHJ  tVom 
aene.  Cast*,-*  are  not  rare  in  which  ulcerating  atherrmja  seeiUi^  to  have 
Ijeen  the  primary  lesion.  Many  of  thest*  tumors  are  very  extensive, 
\'a[i'rijnn  nl^strved  oik*  which  ivachcd  from  one  mastoid  over  the  scalp 
to  thi"  olljer.  IJiirtholtHui  nhscrved  tnmther  extending  fn »ni  the  tem| 
to  the  middle  of  the  neck  jMisteriorly.  Many  of  them  involve  the  injd 
lying  bone,  and  wlien  tlie  tlisease  goes  on  long  enough  evcJi  the  nnderlyii 
dura  is  involved.  In  a  ease  i\X  Ivoeing,  in  1<j82,  of  canctn'i>ii^  ulcer 
tlie  scalp,  not  only  was  the  dum  involve<h  hut  there  was  a  prolapse  i 

Fio.  asT, 


^^ 


^^ 


Cnnift'ritrn]  h|M«inii  iliniii^i. 


the  hrain  the  size  of  an  ap]»le.     Ileeirrrt*nee  is  common  after  removal 
sealp-csmcers,  lai*g«4y  hfcann.'  they  are  s<4doni  th(*n»nghly  rein<»ve<h     Not 
only  should  the  line  <d' rxtir|)(itinn  extend  heyinid  all  at»pareatly-involv€ 
tissue,  bat  the  lymph-mMlc-^  hcldnd  the  ears  and  in  the  n<vk  l>eneath  tt 
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jaw  should  be  removed,  if  invnlvi  cl :  unlesi^  the  tumor  Ik»  eiisily  movable 

over  tl»L-  bone,  at  Imst  the  external  table  of  thi>  shunld  be  reniovmb  and 
if  it  l»e  a<lfjen'nt  to  the  bone,  it  wtmld  1k»  nmt-h  sii'iT  to  take  out  the 
entire  thiekues*^  of  the  ^aniL*.  Sc^ecnidarv  niainlestattons  are  by  no  niean> 
rare,  and  in  a  ease  oli^erved  by  lk*rgniann  of  epithelioma  t^f  tlie  forehead 
there  werc^  nodules  in  the  upper  lid  and  at  eonj^iderable  di^tanee. 


Fatty  Tumors. 

The^e  tumon?  in  the  sealp  are  relatiNely  rare.  Of  289  ensues  notitl 
by  (larlt  in  his  stati^tie>i,  only  6  iH-eiUTiHl  in  the  seuli>,  whih-  most  of 
these  tninors  imK-eeiled  from  the 

tHjnneetive  tissue  Iw^neath  the  skin,  Fio.  388. 

the  others  liavin<^  been  ubMM-ved 
beni^\th  tlie  oceipi to- fi'HU talis  ten- 
<lon  and  tlie  [wrinsteuin,  Thest^ 
tum»»rs  are  most  cn>ninic>n  in  the 
occipital  and  frnutal  re|rions,  and 
i>eeur  jnost  often  in  the  niiddh'- 
agi'd.  Tliey  have  lieen  kni>wn  U* 
appear  at  Ijirth,  \^'lieeh^r  extir- 
patet!  fnan  a  man  of  ei^lity-sev*'n 
u  tumor  of  twenty-two  years* 
(Innition,  whieh  had  reaehed  a 
lieight  of  eighteen  inelies  and 
had  a  eireumferen<'(»  of  fifteen 
inehes.  It  sjiran^;:  from  ihe 
frontal  antl  tiMoporal  retri<>n. 
The  larger  sneti  tumors  are,  tlie 
more  nipidly  they  ap|iear  to  grcjw  ; 
they  ai"e  sometimes  pednnenlatfd. 
Rojjer  obn-rve*!  one  spnn|^dH|r 
frnni  the  left  tenjple,  of  eolcissal 
size,  vvhielj  limiu*  down  nearly  t«» 
the  knee,  whieh  i»e<'nrre*l  in  a 
iie^refs  of  thirty-five,  who  had 
had  the  tumor  sinc:^*  the  seeonci 
^•e^ir  of  her  life  (Fip:.  nsM). 

These   tunjors,  of  eourse,  are 
to  be  treatefl  l»y  extirpation* 


Fibromata. 

These  tumors  are  relatively 
rare  in  and  about  the  sealji, 
<tnrlt  found  fudy  2  amon^  <J21 
(ibromata.  To  this  variety  be- 
lt >ntf,    pnibably,   eertain     |japill*«- 


m 


Li[Hxti\ii  nf  I  Pill  pom  I  rt^oii,  tli^plArenicnt  of  imlpc- 
brnl  ilK«iiiri\  cto.  iBnmB), 


nuit«His  or  papilloid  tumoi*s,  wliirh 
havt*  lH;'en  observed  nmst  fre- 
t|uently  in  the  skull.     They  have  an   irrejjjular  upper  surCiee,  and  in 
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measure  restMii}>l€  irregular  warts,  Sucti  have  been  dc8crilx»<l  h\  Billmth 
iiiiil  otiiers.  Siune  t>f  these  are  niiieh  Uke  the  eMnilyloma  usually  fourul 
about  tfie  ju^euitals.  The  rarest  variety  is  the  hard  siibeutaneoiis  tihrcana. 
The  luost  eoniuKui  tunn  is  a  sjieeiul  tiljnnna  involviu^  the  skiu  and  suJ>* 
eittauetms  tissue,  kuowu  fretiueutly  as  **  (ibrnuia  niolluseiuu/"  lutlivid- 
uals  wlu>  preseut  these  lesif^us  in  any  part  of  the  bmly  usually  have  them 
alsn  upnu  tile  s(*[dj> ;  they  atsi>  fm|iU'Utly  a|tpear  m\  !lie  eyeliiL  Tuumrs 
oi"  tills  eliaraeter  td*  umisnal  sixe  have  iieeu  des4'r!l»ed  by  Stokes  and  Lueke- 

Mnlliiseuus  tnuitirs  of  tliis  sort  fretpiently  prfHliu'e  eouditious  whieli 
entitle  tlieru  to  the  name  of  **elepliatitiasis  *•  of  the  sralp.  Of  7  sueh 
eases  reported  by  ('ontineutal  <>fis4'rvers,  H  were  in  wtuuen,  inul  the 
majority  of  them  developed  during  aduleseenee.  In  4  of  these  eazscs 
the  iM:H^i])ital  region  was  involved. 

The  cause  of  the  same  seemed  tu  be  in  some  measure  traumatic. 
In  a  ease  rejvnrtetl  by  Anvert  it  folltjvved  a  bh>w  uptui  tlie  head  and 
repeated  (^rysipehituns  attaeks.  Thiriou,  wlio  «il»,serve*l  tliree  8ueh  t.-aseSj 
aseril»ed  th<'iu  to  the  indiscreet  iisf  of  the  eouilj.* 

To  thesr^  trlmmiata  belong  alsti  the  so-ealled  **  plexifonu  n<'un>mata/' 
whieh^  when  more  aeenrately  named,  are  plexifurm  film>mata  of  the 
nerve-slieaths.  These  relatively  mrv  tumors  are  most  eommou  in  the 
seal|»,  and  are  most  often  s^m/u  npnu  the  up[>er  lid  or  just  above  the  ear. 
They  are  ol»stTved  usually  in  early  ehihllnHKl,  grow  slowly,  and  nuiy 
attain  eonsideml>le  size.  They  form  tumors  of  moderate  eonsistenei%  of 
smooth  t>r  eorrug-ated  surfai-e,  iu  genend  appeaninei»  like  the  liroad  mol- 
lusoourt  tunmrs*  In  some  cas*'s  they  are  eoveixnl  with  a  profus**  gr^jwth 
of  hair.  In  one  sueh  ease*  Brnns  ohservixl  a  jierforative  defeet  of  the 
underlying  bone.  They  eaus(*  triHing,  ii*  any,  distnrlKuiee,  < Xt-asionally 
they  are  very  tendt/r  U[M>n  pressure.  Uy  this  tenderness  (»r  ai^'ompauy* 
iug  pain  they  are  t**  Iw  *listiugnisbed  frt^m  the  ilat  molhisj'ous  ttuuors. 

The  treatment  of  all  iilirous  turuors  of  tlu^  skull  consists  of  extir- 
patinu.  This  am  ho  ditfieult  «>nly  m  exeeptional  easc^s^  as  wlten  tlw*y 
an*  unusual Iv  vascular  or  art*  supplied  hy  large  trunks.  In  trrfjiiti 
eases  of  cle|)liautiaHis  of  the  sealp  the  tumor  has  to  he  removed  in  }H>r- 
tions  at  different  sittings.  One  patient  of  Hillntth  was  oj»erale<l  on 
twenty  times,  at  earh  sitting  two  or  three  small  pieces  b^ing  taken  away. 


Chondromata. 

Chondnanata  of  the  sealp  are  very  rare.  Heineke  could  only  fiml  2 
cases^ — I  ivjHtrted  liy  Weljcr,  the  otlier  hy  Israel.  Chondnuuata  uf  thr 
cnuiial  Ijones  are;  mort*  common,  t*speeially  those  spriugiuii:  fi'^an  tin* 
cranial  base.  Such  tumors  may  jHuelmtc  into  the  emnial  cavity  or 
outwanL  In  either  c^jise  tlaw  will  give  rise  to  pressure-symptoms 
aecHirtling  to  their  location ;  they  may  Ik^  imj*ossil*lc  of  diagnusiA. 
Sometimes  they  penetrate  into  the  nasal  eiivity  or  int»»  the  (»rbit.  A 
ciis*'  was  put  iin  reconl  l>y  <  oolidgc  of  a  recurring  ehondronui  arising 
just  al»ove  the  mtLstoid  and  seriously  eonipromising  the  sjiace  for  tlie 
braiu  within. 

'  IldiiL^ke,  /.  a.^  \K  161 ;  also  SchullJte,  **Sehr  grcia^ii  Fibroma  moUtitcuiti  am  Kopfund 
Gciicht,"  IfeuifirJte  Zeituch/t.J,  Chtrttrtjir,  rUi.  37a, 
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OSTBOMATA. 

Two  cases  of  osteomata  in  the  soft  jmrts,  not  involving  the  bone,  have 
been  reported  by  Virehow.  The  first  occurred  in  a  forty-eight-year-old 
cretin,  following  an  injury.  The  second  occurred  in  a  man  of  sixty- 
seven,  who  had  also  sustiiined  an  injury,  three  years  previously.  In 
both  cases  the  tumors  were  movable  over  the  bone.  It  is,  of  course, 
possible  that  in  each  case  they  sprang  from  the  outer  layer  of  the  peri- 
cranuim.  Gurlt,  who  collected  14,000  cases  of  tumors,  found  only  twice 
osteoma  of  the  cranial  bones.  Nevertheless,  it  hanlly  seems  to  bc»  so 
rare  as  this,  since  numerous  small  osteomata  are  met  with  about  the 
skull,  which,  causing  no  difficulty,  never  receive  treatment.  They  may 
occur  either  externally  or  internally.  The  external  forms  are  onlinarily 
regarded  as  exostoses ;  those  involving  the  inner  table  are  usually  of 
spongy  consistency  and  have  been  spoken  of  as  enostoses.  The  exostoses 
are  much  more  frequent.  Sometimes  they  are  flat  and  sometimes  more 
globular,  and  they  attain  various  sizes.  In  structure  they  belong  to  the 
compact  type  of  bony  tissue  more  often  than  to  the  s{M)ngy.  In  general 
they  have  a  somewhat  broad  biise,  this  being  more  freciuently  true  of 
the  latter.  The  more  recent  they  are,  the  more  vascular ;  the  older,  the 
more  compact  and  the  less  vascular.  Some  of  these  tumors  involve  the 
entire  thickness  of  the  skull  and  project  both  externally  and  internally. 
The  pericranium  or  the  dura  in  connection  with  them  is  scarcely  ever 
alterwl.  Exostoses  are  more  conmion  about  the  ba^n^*  of  the  skull  than 
the  vertex,  the  most  fretjuent  location  being  the  frontal  bone,  from  which 
they  commonly  project  into  the  frontal  sinus  or  the  nasal  and  orbital 
cavities.     Exostoses  of  the  cranial  vault  have  also  been  described  by 

Fig.  389. 


Osteoma  of  cninium  (Bnins). 


st»veral  writers.     The  condition  seems  to  be  essentially  different  from 
that  elsewhere  spoken  of  as  hy])orostosis  of  the  bone. 

Enostoses  are  more  eonnnon   in   the  orbit  than   elst»where.      They 
Vol.  it.— 33 
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^]jring  from  the  interior  uf  the  boin' — frt>ni  the  diplf»e,  wlieii  this  exists 
For  the  most  juirt,  however,  they   have  an  ivory-like  eousi.steitee,  ami 


Fiti,  :iUO. 


•:/• 


rrariial  *  \ 


hia  <Bmn*). 


the  ivory  growtlhs  alKiiit  the  petrous  jiortitm  of  the  temponil  bone  are 
usually,  in  fiu^t,  eiiostose^.     Ab  they  grow  they  sepirate  tlie  ttibles  uf 

Fig.  391. 


k4>^. 


^'V.' -'/.:' 


.^J-^^ 


Scctiim  nf  aamc. 


thr  skull,  and  tinalty  etaise  ah.sjrption,  appearing  themselves  upon  it^ 
Mirfaet*. 

CX^tiH^mata  of  the  sknll  are  niore  t'oinuHjn  in  women  than  in  men,  ami 
arise,  for  the  n»ost  part,  dnriri^^  tlie  tirst  years  tif  lifo.  As  a  rule,  they 
}i:row  very  slowly,  ami  may  ^ive  rise  to  no  serious  distuHjiUiw  for  Iwenty 
iYV  thirty  ymrn.  Finally,  they  may  attain  eonmdemble  size,  while  during 
their  development  many  of  them  )rive  rise  to  luoiv  or  legy^  pain  or  hesid- 
aehe.  Wln/n  }*resentinfi:  internally  on  the  skull  they  usnallv  grow  ho 
slowly  as  nut  to  nuise  stieh  l>rain-symptoms  as  more  ni|iidly-grc>wing 
tnniors  would  pnxluee.  However,  lieiidaehe,  vomiting,  vertigti,  Ioks  of 
ennseionsness,  mnsenhir  spasms,  distnrlwjnee  of  sleep,  or  fwindy^es  Iiave 
been  known  to  n'sult,  as  well  as  even  distnrbance  of  sj>eirh,  Toler  has 
put  on  reeonl  a  ease  of  this  kind — a  Ixaiy  tumor  growing  from  the  p*wy- 
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tenor  portion  of  the  left  temiK>ral  lx>ne — which  produced  mostly  cramps, 
epileptiform  seizures,  and,  finally,  loss  of  sleep/  In  a  case  reported  by 
Hessler  meningitis  seemecl  to  have  been  produced  by  the  tumor,  which 
sprang  from  the  posterior  upper  wall  of  the  right  frontal  sinus  and  at- 
tained an  elevation  of  9  mm.  The  nerves  most  often  involved  in  cases 
of  this  kind  are  the  optic  and  the  olfactory.  Patients  have  been  known 
to  commit  suicide  because  of  the  symptoms  pnxluced  by  innocent  growths 
of  this  character.*  Osteomata  of  the  external  surface  of  the  skull  are 
easy  of  recognition  :  those  involving  the  cranial  cavity  may  be  sus- 
pecte<l  only  by  the  effect  they  produce  and  by  the  slowness  of  the 
same.  Osteomata  involving  the  orbit  produce  often  exophthalmos,  and 
those  of  the  nasal  cavity  may  be  mistaken  for  nasal  [K)lypi  until  care- 
fully examined. 

For  the  most  jiart,  the  causes  of  ostoomatii  are  concerned  with 
anomalies  of  development :  being  more  common  where  bony  changes 
occur,  they  grow  more  rapidly  in  early  life.  Syphilis  has  been  reckoned 
as  a  cause,  but  has  never  been  established  as  a  genuine  factor  in  the  pro- 
duction of  true  osteomata. 

Diagrnosis. — This  is  to  be  established  partly  by  the  character  of  the 
tumor,  partly  by  the  history.  As  between  bony  and  cartilaginous  tumors, 
the  age  of  the  patient  frequently  helps.  As  between  these  and  ossified 
sarcoma,  the  history  would  be  of  great  value.  In  many  of  the  internal 
growths  exact  diagnosis  will  be  impossible ;  but  a  fact  which  can  only 
be  explained  by  a  \ery  slowly-growing  tumor  may  sometimes  be  ascribed 
to  osteoma. 

Treatment. — Concerning  those  tumors  which  pres(»nt  externally  there 
can  seldom  arise  a  difference  of  opinion,  further  than  the  necessity  con- 
cerning surgical  interference,  providing  they  ])roduce  unpleasant  symp- 
toms. Osteomata  distending  the  frontal  sinus  always  call  for  operation 
(see  Diseases  of  the  Frontal  Sinus),  as  do  those  involving  the  orbit 
and  the  accessory  |>arts  of  the  nasal  region,  when  they  give  rise  to 
sym])toms.  This  operation  may  at  times  he  easy  of  performance,  at  other 
times  be  very  difficult.  There  is  seldom  any  danger  attending  the  ex- 
tensive removal  of  an  external  formation,  even  if  thereby  the  tumor 
is  laid  bare  over  a  considerable  area.  The  removal  must  be  effected 
either  with  the  chisel  or  equivalent  instruments.  The  surgical  engine, 
if  made  strongly  enough,  or  some  similar  instrument  may  be  of  great 
help  in  these  cases. 

Hyperostosis. 

Under  this  name  are  included  those  eas(»s  of  diffused  bony  formation 
which  are  not  circumscribed,  and  consequently  not  entitled  to  the  desig- 
nation of  tumors.  Hyperostosis  of  the  skull  may  be  extensive  or  some- 
^vhat  limited  in  the  tissue  involveil.  It  consists  som(»times  of  suj)er- 
abundance  of  osseous  elements  upon  the  external  table  of  the  skull, 
while  at  other  times  the  entire  thickness  seems  to  be  involved.  The 
hyjKirostosis  consists,  for  the  most  l)art,  of  very  com[)aet  bony  tissue ; 
in  fact,  one  can  hardly  draw  the  line  anatomieally  or  in  a  descriptive 

'  Dublin  Hot^p.  Gaz.y  1857,  No.  9.     Vide  also  Lanpliear's  case,  Jonrn.  Am.  M«l.  Anf^n., 
May  4,  1895,  p.  655. 
^  Vide  LAnphear,  /.  c. 
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way  08  lietween  hyj>erosto8is  aud  Irniitiiisis,  elsewhc^n*  sjMikrir  of.  The 
Wmv  \y^  jMnnetimcs  of  soft  or  ^p<»ii;^^y  cliuraetor,  A  total  hypcnistiisis  of 
the  skull  lias  bexTi  tk'srrilH'il,  jiiV(»lvio^  not  cjiily  th»*  rrauial,  l»ut  the 
fat'ial  hones,  even  the  lower  jaw.  Tliese  skulls  are,  under  these  cireuui- 
gitanees,  so  rehiforeetl  as  t*)  have  a  thii'kness  of  t\  mx.  or  fuore.  The 
genenil  effect  of  this  is  to  inereast'  the  siz<' of  the  hi*ad  and  irive  the  heiul 
and  fat'C  a  very  ptH*nIiar  apiH'sn^niee,  Tlie  siirfare  of  tlie  skull  i^  usually 
ft^oi'e  iir  less  uneven  ;  tlie  vast*nlai'  tViraniina  are  huyer  than  eonimon. 
The  depressions  tor  the  ineuinijfeid  arteries  are  relatively  deepened,  and 
at  times  converted  into  tunnels.  The  atfeetion  e<jncerns  early  life  as  a 
rule,  and  'm  mix^  after  t*ornpk't4»  growth  has  heen  ohtaiued.  A«  u&oal 
M'itli  these  hiterior  eonditions,  rhaehitis  antl  sy|>lulis  have  been  invoked 
for  their  explaiintiotj,  lint  dn  not  seem  neees^irily  eonneeted  with  it. 
Aside  from  the  irre*rnlnrity  of  eoutoiir  whieh  these  skulls  nuiy  i>resc»nt, 
there  is  little  ahtuit  tlie  apjiearaiiee  during  life  to  hetoken  the  deep  eon- 
ditiou.  Partial  hyperostosis  may  give  ri-se  to  certain  jiressnre-syniptonis, 
partieularly  headaelie  and  vertipn  Cases  of  hyj>4^rostosis^  as  a  rule,  do 
(umse  more  or  less  distil rba nee,  b(»th  general  and  id"  special  seus4's,  even 
complete  [jaralysis  of  the  sanii\  A  tlinji-nosis  ean  only  be  made  out  when 
the  abnormal  growth  is  i-xternaL  Froo;iiosis  dcpiMids  in  •rtvat  measuiv 
U|mii  tile  aire  of  the  pntient  and  the  location  of  tliL*  iiver^ntwth.  S»  far 
as  I  know,  its  pi^itrre.ss  is  not  intefferiHl  with  by  treatment.  A  jX:H?uliar 
fiirni  of  hyperostosis  seems  to  have  Ix^en  obj^^ein-ed  in  eertain  ea.-^s  of 
sjK>ntaneonsly-heuk"d    hydroee|ihalus,  in  whieh  ease  the  inner  table  is 

Fir*.  :wi. 


">^lrMphyt4'*  lYcmi  inrjt  r  tiir.l.   iWima  ^lM^c1J1Tl) 


nukst  invoK'«Hl  and  the  growth  seems  more  or  le^  to  fill  the  smee  which 

pnn  iously  existed  between  the  Imhic  and  tlie  soft  mrts  beneallh 

Besides   the.se,  there   am   the   sc»-i-alhHl  osteopliytcft  from   the  .skull. 
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which  are  (IiflPii!*t%  more  or  Ies8  extensive  iniuy  new  fVirni;iti<nis,  oeciirrui^ 
from  either  table,  often  obscTVeil,  aiul  whieh,  when  tirst  furmed,  are 
<lelieate  in  textnre  and  easily  se|ianil>le  iVuni  the  njain  hone.  As  they 
grow  ohler  tliev  lieeome  niftre  eoni|iaet  and  eonsoliihiteil.  They  are  more 
eommon  f»n  the  inner  snrfaee  of  the  skull,  and  have  been  kn<*wn  tn  fre- 
<(nently  tullow  injuries  )>ecu!iar  contn.sious,  ehnniie  inHainniation,H  of  the 

Fig.  393. 


Oatvu[>hytes  nf  rJurfl  {V.  i?.  A.  Musc-um.  Nu.  ti'j(l6i. 

skull,  MTid  often  iileerations  prodiieed  hy  exanlluMiiattu  Tliey  an'  jn>t 
inrreniient  in  hanl  tiriukers  and  the  tijl>rr<"idi)ns  :  tlit*y  nre  per]ai]»s  niosit 
often  met  with  in  pre«^uaiit  wcjnien,  and  it  ii*  .^nd  that  in  half  of  the 
autopme!^  upon  tlie  pre^iiaut  these  ^rowtlis  may  l»e  fi*un<h  Ithside  <d' 
two  years  in  the  pathnliigiral  institute  of  I^ni^e,  7»"i  times  Has  e»>ndit(ou 
waji  met  with,  72  nf  tlie  teases  being  ^vunien,  and  47  of  thesi'  [taticiits  iii 
the  pregnant  uv  |»ner|H'nd  statt\  Tliry  very  H-lduni  pmdnce  syniptum^, 
and  xnoi^t  often  disap])ear  by  sjRjutanetins  al>sorptinn.  Thvy  an>  seareely 
to  be  diaguosed,  and  ai*c  mainly  nf  |>athologieal,  rather  than  surgical, 
interest 

Sarcoma. 

All  the  tissues  of  the  scalp  may  eontribiite  tti  the  fijrniation  of  sarco- 
matous tumors  with  the  exeeption  «»f  the  ejiithi'lial.  From  the  skin 
its*4C  from  the  sylH-utaiiemis  tissue,  frnm  the  a])*inenrrisis,  aufl  frum  the 
nmselrs  tliere  may  spring  tunnn's  of  this  general  elianieter.  They  grow 
for  tlie  most  part  in  an  (»utward  dire<*tiori  aiat  fnrni  tumors  of  various 
si»es.  It  is  well  known  tliat  nift  tiln**imata  and  eommou  warts  may 
undergo  sart*omatous  degenenition  and  grow  at  a  relatively  rapid  rate. 
These  tumor?  sometimes  beeonie  pe<hiiieulated  and  linng  down  from  the 
*seal]i.  Such  a  ease,  for  instanee,  was  n^^rortrd  Uy  Dunireieher  of  a  thiity- 
nine-year-rild  woniain  wli*ts<'  tumor  huug  froui  tlii^  side  of  ht^r  head  and 
reaehed  down  upon  lier  sliouldrr.  Tlie  syperlieial  Kirroiua  miiy  appiar  at 
any  jM:)mt  ;  the  dee|>er  oiu'.-  for  the  must  part  are  found  iu  tiie  temporal 
region,  w^here  they  an<*  from  the  nuiseles,  an<l  are,  at  legist  at  first,  sul>- 
fa^scial.  They  are  oft*"n  <lit^*use,  and  a  ease'  is  on  reeord  where  a  sareonui 
i^read  ^vithiu  si^ven  montlis  all  over  theiMitire  right  side  of  the  head  and 
inv<»Ived  the  ear. 

Hjireoiuata  iff  the  )>prienuiiuni  s<»iiietime^  grow  exterually  In  i^ueh  a 
Mny  as  to  scarcely  iuvidve  thc>  underlying  bone.     Most  of  these  tumors 


USKS  AxiT 


'^fllh's  OF  rUE  HEAD. 


belong  ti»  flio  spiiitlk'-ri'lleil  viirit^ty,  uUhuu^li  wv  iintl  iuixihI  :ujd  iiu'la- 
nutic  growtlLs  dure  an  well  as  elst'\vlieR\  Tliiy  umUriri*  varitHia  tlc^»uer- 
turns — cy?itic,  myxtnnaUiUH,  et<'.  The  r*^jfioii  nf  tlie  orbit  is  a  favorite 
Hite  for  iiii(rit>-^rc3omata,  whieli  s<»nii'tinu'S  iiR'liido  tlint  form  uf  hyaline 
(k'geiR'niliuii  w]»i(;h  has  fuiiscd  it  to  b»*  ij^ivoii  (he  iiaiiKMif  **  (*yliTi<lroiua/' 
Sarrnniata  apiMjar  at  any  ap%  y<  t  are  rehuively  nire  tiuriu^  the  tirst  ten 
years  f»i'  life.  la  the  tiiajcirity  of  iii.stanees  lliere  is  a  history  of  injury- 
Dii bring  has  re|)ortetl  a  wise  where  the  exeitant  eaiist^  seemed  to  l>e  an 
eczema.  Tliese  tumors  run  a  eonrse  similar  tn  that  whieh  we  see  in 
other  (mrts  of  Hie  boily.  They  areoftiij  miiltiphs  and  rei^idives  s^eem  to 
l>e  eomnioiu  Lonil  luetast^isis  is  fi;e(|iient,  hut  p^nenil  metastasis  is  rare. 
Ditlieulty  in  dmt^uosis  tiiii  vi^ry  nirety  arise,  althoUjL^di  by  Vidal  and  by 
Hruiis  s^ireoaiata  lyin^  derp  in  tlir  temporal  repon  an<I  p(*rfon*tiii|2f  tht* 
deeper  temporal  an<l  orbital  rt^|ri<jns  have  been  known  to  give  rise  to  pul- 
sating tumors  whick  havf  bi*"ii  mistaken  for  aneurysms. 

SAH<1>MATA    op    run    ItUAIN    ANM     MHMUllANK^. 

These*  may  pn^-eed  from  the  liase  or  from  the  vertex.  The.  former 
fre4|uently  i^erietrate  into  tlie  nasal  and  orbital  4*j:xvities,  where  they  may 
give  rise*  tt)  pe<'nliur  sym[»t(jrns,      F<*r  tire  nmst  jiart,  they  sjirinjx  alsit 

Fio.  394. 


from  the  [^riostenm,  sometimes  fri»m  tht 
11  '     '     '  ..... 


Sarcuiuti  of  crraiiJiiiu  ^WihmI  Muscumn 

s|»oiigy  f^trurtur*'  of  the  dipli 


•om  trie  [^riostenm,  sometimes  tri»m  the  s|»oiigy  j^trurtur*'  of  the  niphx*. 
lie  |>eriosteal  sareomata,  fm*  t!ie  most  part,  gmw  awav  from  iIm'  iMine 
nt  sink  ifito  it  as  mi«flit  any  i»t her  growth.  Tlien'  tumors  an*  more  «»r 
■Ks  altered  by  ossiHeation  c^mihatieiiti^an  nhirh  latter  dcgi-nrnil ion  taki*8 
la(?e  at  that  part  n«^ii-est  the  Iwine,  s<i  that  while  surh  a  tnmor  iimy  be 
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8oft  at  its  apex,  its  base  may  be  as  hard  as  the  bone  from  which  it 
springs.  The  medullary  sarcomata  arise  from  the  diploe,  and  growths 
of  this  character  usually  widely  separate  the  tables  of  the  skull  before 
perforating  them.  In  this  sort  of  bony  capsule  such  a  tumor  may  grow 
until  it  has  attained  considerable  size,  when  resorption  of  the  internal 
and  external  tables  goes  on.  After  a  while  it  bursts  through  the  com- 
pact table  and  then  spreads  out  upon  its  surface.  In  the  latter  case  it 
may  then  so  attack  the  periostemn  as  to  be  from  this  time  on  indistin- 
guishable from  the  ordinarj'  periosteal  growths.  The  medullary  growths 
for  the  most  part  are  comjwsed  of  giant-cells,  are  locatcKl  barely  outside 
of  the  bone,  and  leave  a  defect  which  may  be  surrounded  with  osteophytes 
or  may  be  felt  as  a  bony  margin  around  the  soft  growth.  The  growths 
which  proceed  in  this  way  involve  and  usually  penetrate  the  dura.  In 
individual  cases  the  dura  may  be  penetrated  at  one  or  several  points,  at 
which  proliferation  proceeds  in  resemblance  of  a  fungous  outgrowth.  The 
external  growths  frequently  assume  large  size,  esj)ecially  when  they  are 
spread  out  over  the  bone,  as  sometimes  hapj>ens.  They  an*  frequently 
multiple.  Similar  tumors  may  be  observed  in  other  parts  of  the  btxly. 
In  one  case,  obst^rved  in  Erlangen,  in  a  man  of  forty-one,  there  was  a 
period  of  ten  months  between  the  development  of  the  first  tumor  in  the 
occipital  region  and  the  second  in  the  temiwral  rc»gion ;  at  his  death 
numerous  tumors  w^ere  found  in  the  dura  and  in  the  lungs.  Arnold  has 
reported  a  case  of  similar  tumor  in  a  man  of  forty-nine,  in  whcmi,  after 
death,  sarc^omata  were  found  in  the  (clavicle,  the  liver,  and  the  spleen. 
The  neighboring  lymph-nodes  are  very  seldom  involved. 

The  majority  of  these  sarcomata  are  spindle-celled,  among  which 
cystic  changes  are  quite  common.  Next  U)  the  spindle-celled  variety 
comes  the  round-celled  in  order  of  fre(|iiency.  It  is  important  that  in 
most  of  these  cases  there  is  a  previous  history  of  some  injury.  It  must 
not  be  forgotten,  however,  that  these  tumors  of  the  scalp  and  cranium 
may  be  secondary  to  those  elsewhere  about  the  body. 

Gussenbauer  *  has  re])orted  a  case  of  j)riniarv  niyologenic  tumor  of  the 
frontal  region  in  a  ])atient  twenty-five  years  old,  with  results  of  opera- 
tion. Having  first  taken  out  the  entire  external  table  from  the  right 
side  of  the  frontal  bone  and  beyond,  he  thus  ex])()se(l  the  tumor,  which 
lay  in  the  diploe,  from  which  it  was  removed  with  blunt  instruments. 
After  its  removal  an  extensive  surface  of  dura  was  ex])osed.  He  re])laced 
the  soft  parts  with  perfec^t  success.'^ 

SAK(X)MA    OF   THE    DURA. 

Sarcomata  springing  from  the  dura  develop  for  the  most  ])art  in  the 
direction  of  the  cranial  cavity  and  bury  themselves  in  the  bmin,  causing 
disturbance  which  eventually  kills  the  patient.  A  small  ])orti()n  of  these 
growths  which  .spring  from  the  external  layer  of  the  dura  may  develop 
between  it  and  the  bone.     In  the  latter  ease  the  bone  becomes  thinner 

*"Beitrag  zur  Kenntniss  iind  Extirpation  cUt  Mvelogenen  SchiidelKeschwulste," 
Praa,  Zeit.  f.  Heilhmde,  vol.  v.,  1884. 

^See  alw)  Kocher,  Virchov^A  Arch.,  vol.  xliv.  p.  311 ;  Schrcibor,  ibid.,  vol.  liv.  p.  285; 
Arnold,  ibid,,  vol.  Ivii.  p.  297 ;  Rustizky,  Deuii^ch.  Zeit.f.  Chir.,  1873,  p.  1()2;  Kuster,  Btr- 
lin.  klin,  Woch,,  1881,  No.  46;  Ileineke,  /.  c,  p.  177  et  ^^\.]  Lebert,  Virchovfn  Arch.,  vol. 
ill.  p.  463. 


520 


DISEASES  AKD  ISJUJllES  OF  THE  HEAlK 


and  thinner  until  it  is  no  tliic^ker  tlian  luiptr,  and  then  given  way;  aft<*r 
whicli  tfit*  dt'iwt  is  int-ruased  in  size  and  tlu"  growth  anp^ii-s  upon  the 
outer  snHiiee.  Tlie  relations  of  thesi-  tumors  are  not  always  the  .sanu-. 
They  are  freijuetitly  surrounded  l)y  a  sort  of  eapsnle,  whieh  uiay  Ix* 
luruied  fruui  the  extoriud  layer  of  the  dum.     AMieu  the  tumor  is  not 


eirorallnu  sarc^oinatous  himor  of  dum  (Omnsl. 

finuly  irnlmldf^d  in  tin*  l»one,  it  is  scimetimes  movable  inside  of  the  ven' 
dt^fi'i  t  which  its  growth  has  rause*!,  si^  that  it  eati  he  pressed  into  tJie 
erauial  ravity,  provided,  of  eoin^si',  that  its  external  snrfaee  is  not  ttxi 
volunniions.  The  rd^es  of  tlie  openiij^  tlnis  niatle  are  thin,  ^mcwjth,  and 
ronnd,  hut  when  the  tninor  is  of  a  ni|ndly-^iY)\ving  variety  or  1ms  existed 
f(»r  some  time,  tliis  |HHMdiar  feature  may  be  lost.  K^n^omata  sprin^ng 
from  the  dura  at  the  liase  s^unetinies  jK'uetrate  outward  throutrli  the 
orbital  Hssure  or  othi'r  foramina.  Sime  nuiarknhU'  instau(*es  liavc  b<H»n 
H'pHrtcd  of  tumors  whost^  primary  hK-atiou  was  reully  thi^  exterunl  lay(»r 
of  tfio  dnra,  and  whieh  had  ^rown  ontwnrd  until  they  had  assunii**! 
rehitivelv  ennrmrais  size.  S>  hmui  as  a  tumor  has  thus  jHTforatinl  and 
apjM'ared  upon  the  surfaef  it  is  uc»t  trj  Iw^  distiugnislanl  fnuu  one  of  purely 
external  onjrin,  exeept  possibly  liy  the  histcuy  of  tlir  easi-.  In  si2e  tliei^* 
tum(»rs  vary  very  umch. 

^^lIkmaun  obsi^rved  a  wireonia,  spHu^Jn^  fi'om  the  dnra,  which 
attaiiu'd  snrh  size  as  to  ?^)jrrad  over  the  side  of  the  hea*!  down  to  the 
eiavieular  region,  and  tinally  hnu^  down  even  tcj  tlie  foreann*  Dura! 
Rarr(»mnta  seem  less  likely  to  lie  rtjmplieated  bv  metastasis  than  tho^e 
spriu^rinir  tVom  the  bom-  itsi»lf  Tin'  lymp!i-niMl(»s  are  st*ld<nn  atlt'<'te<b 
The  most  eomnmn  sitr  fi^r  dural  sari-omata  i>  in  the  tenijioral  region.  Fur 
th*'  uKist  partj  thrnj  tuumrs  an'  mi4  with  after  middle  life  j  they  are  not 
unknown,  however,  in  ehildren,  and  Bnnis  has  rtvonh^I  two  cases  in 
ffhildrcn  where  they  st'enu^d  to  have  been  of  etuigenitid  origin. 

So  far  as  tlie  eyiaptoms  are  eoncerned»  they  usually  give  rise  to  paln^ 
whieh  is  frequently  the  i>ne  eonstant  feature.  Vertigi_>,  vonuting,  and 
other  symptoms  art-  uueertain  and  variable  ;  piii'alyses  of  speeial  nerves 
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or  of  special  areas  may,  of  course,  be  caused  by  pressure  in  specific  direc- 
tions. It  is  astonishing  how  little  disturbance  may  be  produced  by 
tumors  of  great  size.  In  a  few  instances  hypereesthesia  has  been  noted. 
Auvert  observed  one  instance  where  upon  pressing  the  tumor  backward 
into  the  skull  fainting  was  invariably  produced;*  at  one  time  this  patient 
received  a  blow  upon  the  face  which  forced  the  tumor  back^  and  she 
remained  unconscious  until  it  had  escajKHl  into  it^  normal  position.  In 
another  case,  reported  by  Klein,  the  patient  lost  the  i>ower  of  speech  so 
soon  as  the  tumor  was  pressed  into  the  cranial  cavity.  In  practically 
every  instance,  however,  when  death  has  been  the  result  of  these  growths 
there  have  been  peculiar  symptoms,  for  the  most  part  those  of  pressure 
on  special  nerves.  Some  of  these  patients  have  probably  died  from  the 
mere  effects  of  pressure ;  others,  from  exhaustion  ;  some  from  sepsis,  and 
some  from  hemorrhage.  Sometimes  these  tumors  attain  a  size  which 
gives  rise  to  (edema  of  the  neighboring  parts,  so  that  the  face  may  be 
swollen  almost  beyond  recognition.  Purulent  meningitis  and  encephalitis 
are  by  no  means  uncommon. 

The  duration  of  these  growths  is  very  uncertain.  Some  eases  end 
fatally  in  six  months,  while  others  live  five  or  six  years.  In  one  case, 
reported  by  Dumas,  the  growth  lasted  over  twenty  years. 

Diagnosis  is  seldom  difficult,  and  consists  merely  in  differentiating 
this  form  of  tumor  from  others,  for  the  most  part  from  innocent  growths. 
This  distinction  must  be  made  partly  by  the  history  and  jKirtly  by  the 
location  and  clinical  course  of  the  tumor.  Many  sarcomata  of  the  skull, 
and  even  of  the  dura,  are  somewhat  reduced  in  size  by  continuous  pres- 
sure, which  seems  to  empty  their  vascular  channels,  but  their  original 
size  is  quickly  restored  when  pressure  is  relaxed.  On  account  of  their 
exceedingly  vascular  character  a  mistake  may  arise  in  regarding  these 
growths  as  angio-siircomata,  or  one  may  have  to  distinguish  between 
one  or  the  other  of  these  and  an  aneurysm.  Thus  it  has  happened 
to  Bardelel)en  to  regard  one  such  case  as  an  aneurysm,  discovering 
his  mistake  only  after  ligature  of  the  common  carotid.  There  is  [M^ssi- 
bility  of  confusion  between  these  growths  and  meningoceles  with  firm 
coverings,  or  encephaloceles.  A  study  of  the  case-histor}'  will  be  of 
great  importance  in  avoiding  this  error.  As  between  sarcomata  of  the 
bone  and  of  the  underlying  dura,  one  may  feel  sure  that  a  tumor  which 
protrudes  through  an  oi>ening  whose  borders  are  reasonably  smooth  must 
arise  from  a  deei>er  location,  es}K'cially  when  there  is  pulsati(m  in  the 
brain  beneath.  The  j)ossihility  of  rej)ositi(>n  of  such  tumor  within  the 
skull  would  c(mfirni  this  view.  Tumors  arising  from  the  bone,  even 
though  they  cause  resoq)tion  of  the  same,  are  usually  too  firmly  placed 
to  pennit  either  reposition  or  recognition  of  the  bony  oj)ening.  In  the 
absence  also  of  signs  of  brain-pressure  we  may  find  argument  for  or 
against  one  or  the  other  growth. 

Prognosis  in  these  cases  is  always  bad  ;  the  tendency  is  steadily  to- 
ward death,  and  it  has  been  but  lat<.»ly  that  the  surgeon  has  been  able  to 
make  such  complete  extirpation  that  recurrence  has  been  avoided. 

Treatment  naturally  consists  of  extirpation  when  it  can  be  effected. 
When  the  bone  is  at  all  involveil,  it  should  be  completely  removed  from 
a  considerable  area  around  the  growth  ;  when  the  dura  is  involved,  both 
*  Clinica  el  Iconofp-aphin  Med.-Chir.y  Paris,  1848. 
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dura  and  bone  require  removal.  More  flmn  miee  tliis  lias  neijes^itatcd 
li^ituix',  part ieii 111 rly  iif  the  superior  Umtritudujal  .sinus ;  hut  we  know 
tluit  tills  am  be  pnietised  with  very  little  frar  of  resulting  disturhanee, 
even  tliou^li  it  shuuld  he  ut^rt-ssiiry  to  tnki*  out  a  si'etion  «»f  the  sinuH. 
In  any  ease  where  the  tumor  is  in  the  slitrhtest  de^rc^e  adhcTeut  to  the 
sinns  hoth  sh<»uld  Ik-  removed.  Considerahlc  ingenuity  may  W  rei^uired 
to  eover  the  dfteets  resultin|r  IVoiu  S4nne  of  these  exten.^ive  ojK'mtions 
and  to  afford  a  suitable  skin-i'overiu^  for  the  exjwvseil  dura  or  hniio. 
(Ireumstauees  may  arise  when:-  it  would  Ix'  wise  to  renmve  an  uleer- 
atiuLi;  tumor  or  one  etinsinjir  mtfhauiral  disturhauee,  eveti  though  tliere 
<LM»uld  l»e  nolhiujL!:  hut  prospi^'t  of  ret  iirrcure,  the  ojRTation  Wing  tlone 
for  temporary  relief.  Operators  at  the  prt^si'iit  day  nmi-h  more  freely 
ojien  the  eraniid  cavity  thim  did  tliose  of  any  j)revious  era.  Most  of  the 
danger  eomes  from  possible  purulent  iufeetion  ;  a^side  from  this,  the  main 
danger  is  frf»m  henmrrliage,  sinre  many  of  these  tumors  are  extremely 
vasiailiir.  Tlie  large  vessels  ureur  mostly  in  the  soi*t  jmrts,  and  since, 
hy  the  use  of  an  elastic  touruitpiet,  we  may  in  large  measure  eontrol  tliis 
hemorrhage,  we  may  ni»w  operate  with  less  tt'ar  of  st^rious  eonsetpienees. 
\\\wn  the  large  sinuses  are  enlarged  they  inen^ase  the  danger  from  air- 
emlitdism.  Volkmiiim  lost  a  jKitient,  from  whom  he  removed  a  dund 
sjire(mia,  by  this  aeeident.  With  these  faets  In^fore  us,  as  well  it^  with 
the  assnranee  whieh  we  now  feel  eon<*erning  the  sjd'ety  tjf  preliminary 
ligati(*n  *if  all  the  large  venous  eharmels  al>out  the  head,  we  may  so 
manage  ojiemtimis  as  not  tn  ineiir  this  risk. 

In  another  plaet*  1  have  alludeil  to  the  danger  of  using  the  hammer 
and  ehis<'l  toii  fre^juently  about  the  skull,  l>ec"ause  iif  the  extreme  shoek 
which  stHMus  t4>  Ije  in  tins  way  proilueed.  The  experiences  of  Kfwdi  and 
Filehne/  as  %vell  as  thosi*  of  many  other  npenitars,  indicate  that  a  dan- 
4"<»us  4h*g'i*ee  of  sluK-k  is  often  produced  hv  the  rem'ated  eoneussicms  of 


gef< 
the  h; 


}V  used  for  this  pur[>ose 


Jn  tile  older  litentture  only  two  cases  were  rf^'unlcd  in  which  thcj^e 
oiKTatirtus  tenninated  smx-essfnlly,  and  until  quite  reeerjtiy  tliey  were 
not  regarded  with  tavor  l>y  general  sin*g*'ons.  Quite  lately,  howeverj 
rtu*"h  opt^rations  have  been  successful Iv  perforincd  by  a  number  of  ojmv 
rators.  In  uuv  ease,  Ibr  instance^  re[»orted  by  K lister,  a  large  portion  of 
the  frontal  bone  with  the  corrcspinding  piece  of  the  dum  was  excised, 


in 


spite  of  whit*h  the  (nitient  marie  a  complete  recovery,^ 


Carcinomata  of  the  Skuuj. 

Inasmuch  as  the  true  earcnnomatn  are  essentially  epithelial  pnxluctt*, 
among  whit^li  we,  fi^r  convenience,  here  reckon  the  epithelioniata,  it  is 
not  to  be  ex|NL»cted  that  these  tumors  will  be  often  met  with  in  any  other 
place  than  upon  the  integument.  By  all  means  the  most  common  of 
these  are  the  epitheliomata,  which  are  not  at  all  infre((nent  about  the 
H:^d|),  Many  of  these  lesions  are  the  result  o\'  malignant  degt^nemtion 
of  pnn'iously  moi-e  f»r  less  benign  tumors,  such  degeneration  ot*eurririg 
frtHpiently  in  the  aged  or  in  those  exposcil  to  fre<pient  irritation.  There 
i.H  m>  little  to  be  said  here  which  doei?  not  apply  equally  to  Bimilar  tumors* 

»  Arch.f,  Idin.  Chir.,  vol.  xvil  J 90. 

»  B^lin,  Win,  Wochaiscli/t,  1881,  Ko».  45,  46. 
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lel^ewhert^  in  the  IkkIv  that  we  dismiss  the  subject  with  very  few  wonls, 
advMsin^-  rmly  the  mdiral  removal  id'  all  tniiiurs  wldeh  are  at  all  giiitabk' 
for  o]H'nitivtj  attaek,  and  that  not  inrrt'ly  the  sidV  parts,  iiirt  usually  tiie 

.  uiidi'rlyini^  hone,  shnuld  alnj  hi'  exteiisivrly  ix*nroved»  and  tliat  a  wkle 
ix^giun  of  apjMireiitly  healthy  tissue  slmtdd  hv  I'Xi'ised  at  the  siiuu-  time, 
ill  tirder,  s«»  far  as  [>ossihle,  to  ensure  a^rjdnst  reeurrem'r.  There  is  as 
little  to  l>e  saitl  iu  favor  of  the  appl  teat  ion  of  eansties  and  pastes  for 
the  treatment  oi'  these  oniditions  on  tlie  head  as  anywhere  elsi\  They 
are  oidy  to  1m»  resnrted  ti»  when   the  positive  instruetions  of  the  patitnit 

1  or  other  good  and  snttieient  reasons  niakt*  it  injudicious  to  operate  under 
an  an«?^thetie. 


EcHiNococcus  Cysts. 

Thene  Ix'long  to  the  rarest  diseases  of  tlu>  sknlL  They  may  be  ftnind 
in  the  sealp,  in  the  hunes»  or  in  the  ermiial  «'avity.  Of  eclujioeoreus 
'  cysts  of  the  st/alp  I  have  only  been  aide  t<»  tind  une  instanee,  reported 
by  (.fUttmatiu — that  of  a  man  ol'  twenty-six^  who  for  six  years  hafl  a 
Huctnating  tumor  in  the  temporal  regiim»  wliieh  gradual ly  inereased  in 
tiize  and  gtive  more  and  more  tronl>le,  and  was  finally  evaeuated  hy 
incisirm,  its  eontents  being  typieal  of  its  f-ouflition,  Erhinoeoeens  eyst^ 
of  the  orbit  havt*  been  somewhat  frequi^ntly  observed.  Of  the  bones 
i>f  the  st^alp  tliere  are  at  least  three  eases  on  reeord — namely,  by  Dnjjuy- 
treti,  K(*ate,  and  Langenfieek.  In  these  easi's  thf  tables  uf  the  skull 
had  separated,  and  nji*re  or  less  resorption  of  bone  was  prLKhieed  by  tlie 
pivssure  uf  the  eyst.  In  the  interiiU'  of  the  skull  these  eysts  are  nufre 
efunmion.  They  have  oeeurred  betweeji  the  dam  and  the  bone,  lieneath 
the  dum>  or  in  the  liraiu-sulistanfe  ttst'lf.  Extradural  eysts  may  pro- 
duee  absorption  of  the  overlying  bone,  as  do  the  more  solid  tuuajrs. 
This  wius  the  ease  in  an  instaru'e  n*])ortt'd  by  Piinemanu  and  Moulini{\ 
The  sulxlin^al  eysts  and  those  in  the  brnin  (K*enrriug  in  young  ]»atieiits 

t produce  both  thirniing  arul  distention  of  the  bone,  as  welt  as  other  signs. 
In  a  ease  obstTved  by  Hodost  the  skidl  was  generally  enlarged  and  the 
giitures  were  lf>os*^nerb  As  a  rule,  the  aUf^ratiou  is  loral  rather  than 
!*ynimetri<"al,  and  Irads  to  ttu:  j>roje«*tion  of  the  bc^ne  over  tlie  seat  of  the 
tumor  In  a  ease  repiU'ttHl  by  Keer,  of  a  hve-y(*ar-old  (4iild  with  tehino- 
coccus  cyst  in  thr  brain,  tlir  ditni  mater  had  bten  [)erfonited  and  the 
overlying  bone  widely  alls^»rbed.  Most  of  the  eehiuoenwus  cysts  in  the 
hmin,  however,  do  not  attain  Buch  size  as  to  prtHluee  external  alterations. 
For  the  most  yiart  they  eonsist  of  single  eysts  eon  tain  ing  daughter-cysts, 
and  are  usually  single  i*ath(M'  than  nudtiple. 

An  cH^'hinocrMTUs  eyst  of  the  ^'alp  a|*]iears  slightly  rouudcil  in  shape, 
fluctuating,  more  or  less  transjwirent,  sonutimes  yiehling  eharaeteristic 
sensation  under  the  finger.  By  pressure  ujwvn  the  nerves  or  by  inHam- 
niatory  |)nM^ess  it  may  give  rise  to  more  or  h'ss  pain.  Cysts  of  thi.s 
variety  within  the  f»rbit  push  ftirward  the  globe  of  the  eye  and  cause 
more  or  less  loss  of  visi<iu.  EehinoefH-rus  rysts  of  the  cnudal  lumes 
form  tTnnoi>!  which  are  for  a  long  tinu*  hard,  but  whirh  latrr  beet*nie 
i?*>ft  and  fluetuatiug  as  the  overlying  boue  disappears,  When  they  W'Ork 
their  way  thrnugh  the  skull  from  witiiin  ju'essutt^  u|K>n  them  nuiy  pro- 
duce brain-symptoms.     Cyi*ts  arising  entirely   witliin    the  skull    gi\m 
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slowly,  and  jjrrMltKr  ljrain-syiiii>t*mis  in  pn»p*jrtJoii  U*  their  size  and  in 
art'ordam.*e  vvitli  tliivir  Irn-atiuii,  Their  teiideuey  b  ulwiiy.s  tu  kill  unlejis 
relieved  by  .surg;ienl  nu»«ii.s. 

EclrinoeiicciLs  eysLs  am  only  he  *siircly  dia^nohftieateil  tii\er  punetun* 
or  i^pontsineniis  evaeuiitiun,  and  then  only  l>y  examination  ni*  their  eou- 
tents.  Colloid  ey,sts  and  daiijti:hter-eysts  are  tlie  elinratteristir  feature!* 
of  these  ei»nteiit^,  while  tlie  tlnid  itself  is  slightly  alhnniiiKais  and  con- 
tains sneeintf*  aei<h  iystie  tnmt*rs  wliieli  iire  suspected  to  b<*  of  this 
i>ri^in  should  l>e  earefnlly  investigated  in  the  light  of  the  above  state- 
ment. So  long  as  they  are  eovered  by  unbroken  Ixrne  their  ehameter 
cannot  he  madi^  out  with  any  certainty.  Slundtl,  however,  the  tumor 
c^tnise  to  develojj,  or,  partienlarly,  should  it  decline  in  size,  its  hydatitl 
<irigin  may  be  snspeeteiL  In  erise  of  tloubt  the  exploring  needle  should 
l>e  used,  and  enough  of  the  fluid  aspirated  to  pennit  both  cliemical  and 
microsc<jpical  cxainiiiati<ai.  Cystic  tumors  of  this  kind  which  prt>trude 
fnun  otherwisi.'  unallbeted  bone  undoubtciUy  have  their  origin  between 
the  dura  and  the  bone.  Important  eorroborative  evidence  would  be  the 
discovery  of  other  hydatid  cyi?tis  in  *>tljer  parts  of  the  Inxly.* 

Diseases  of  the  Blood-vessels. 

8imple  akeury.sm8, 

Aneurysms  of  the  emnial  arteries  are,  a»  a  rule,  rare,  because  of  their 
relatively  small  size.  Of  them  all,  the  temjiorid  is  the  most  freijuently 
involved.  Such  aneinysms  are^  (or  the  nmst  part,  of  traumatic  origin, 
rM'curring  rather  as  the  result  of  tlivision  or  of  subcutaneous  crushing. 
Falls  upon  the  heacl  or  hhms  with  Idunt  ohjeetsi  may  produce  them,  whiU* 
their  must  fre^jucnt  cause  in  times  past  was  the  [»hlebotomy  or  section 
of  the  tcHijMind  vessels  at  one  time  connuonly  praetisiHl,  W'licn  thet^e 
aneurysms  are  tnunnatic,  they  may  occur  a  frw  days  at1:er  the  injury  or 
not  until  several  ^Mi'ks.  Thvy  |i resign t  all  t!ic  I'haraeteristics  and  signs  of 
true  tumors,  but  produce  no  reHcx  disturbances,  alth<ingh  patients  may 
complain  of  a  jwcnliar  sound  which  they  hear  a.s  a  purely  subjective  sen- 
8ati«aL  These  aneurysms  may  enlarge  until  they  attach  tliemsclves  to  the 
skin,  and  even  s[»ontanennsly  rn]iturr,as  Foinsot  has  observed  in  one  cas<* 
of  aneurysm  of  tljc  oeripital  artery. 

Diagnosis  is  usually  madt^  without  difficulty  ;  but  in  thoHC  cases  in 
wliich  the  ancnrysnial  dilsilation  involves  a  branch  as  well  as  a  main 
trunk  the  tjuestion  of  diHerrntial   diagnosis  may  arise. 

St>  far  as  their  treatment  is  ct mcerne<l,  there  is  no  part  of  the  body 
in  whielj  they  (*an  be  more  easily  <ir  radically  attacked.  Should  simpfe 
compression  1r^  lusuffic-ient,  it  wmdd  jirobably  be  best  to  make  thorough 
extirpation,  tying  on  tutlier  side  tA'  tlie  sac  ami  treating  it  as  one  would 
attack  any  other  tumor. 


♦  lasoro    ANEURYfiM. 


Under  this  t^nn  i-  ouderstorMl  tliat  form  of  enlargement  of  an  arterv 
which  includes  both  its  iliameter  and  its  length.      It  is  met  with  onli- 
*  Vide  Uetneke,  C%imrg,  Kmnkh.  rf««  Koj^es^  p.  200  et  scq. 
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tuirily  as  a  more  or  less  b<isselate<l  enlarg-enient  of  a  vessel,  sotnetinies  to 
a  relatively  enornujiis  size  ;  tlicre  is  an  al>s(»lute  inrreuse  in  length  tXH  well 
as  of  diameter,  nnd  a*  the  artery  oltni^itt's  it  lieeouies  tt^rtuinLH  and  ser- 
pentine, j^jraetiines  spiral.  It  involves  eoinmc>nly  several  trunks  wHth 
tlieir  branches.  It  may  cH»enr  in  the  arteries  of  an  extremity,  hut  is 
jMirticidarly  often  sc*t*n  afMHit  the  seuljv,  8<jmetimes  it  extends  fr<jni  one 
side  t»ver  to  the  vessels  of  the  other  side*  The  eapillarie,s  may  l>e  widely 
dihited,  un<l  even  the  r-onneetin^  veins  involveiL  Wlien  it  lias  existe<l 
for  a  long  time  and  has  etleetcxl  siieh  changes  as  iliese,  it  is  fre<|yently 
known  as  aneurifsm  htj  ana^iomoms^  or  nu'emom'  amnnfmn.  The  suiier- 
ficial  temporal,  the  posterior  anriciilar,  and  the  oeeipital  vessels  are  those 
most  freipiently  invi^lvtnh 

The  causes  of  this  eondition  are  very  obscure.      It  hsL^  liet  ii  at  times 
referred  to  injury,  especially  of  a  congenital  ere*nile  tumor,  but  most 

Fio,  396. 


w 


\ 
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Cfniold  Btictiry»iD  (Bnaut), 

often  no  canse  ejin  l>e  as<*ril>eil.  The  majority  of  eases  m-eur  between 
twenty  and  thirty  years  of  age. 

The  diag-nosis  can  s<*arcely  be  diflienlt,  since  the  serpentine  and  |iul' 
Silting  eha meter  makes  its  nature  plain. 

Tlie  treatment  of  these  aneurynnxs  is  often  difticidt  and  dangen^ns. 
0}x»rative  attack  fretjuently  fails,  and  there  is  still  greater  Ualulity  to 
relapse,  while  fatal  tenninations  liav<»  been  in  tin*  yiast  not  infrecpieut. 
The  simplest  nu'thod  is  by  iHunprcssinn  ;  it  is  alsrj  the  most  incOeetive. 
Ligature  of  the  external  carotid  on  one  side  or  l>oth,  or,  as  is  necessary 
J5ometimes,  of  the  common  carotid,  is  the  measure  which  in  these  anti- 
septic days  has  given  tlie  nio?*t  perfect  relief*  Sometimes,  in  addition  to 
this  or  as  a  later  ojH*nition,  more  or  less  exsecticm  of  the  vessels  or  the 
vasenlar  tumors  can  be*  made.  It  would  haixlly  l>e  well  to  do  all  this 
at  once»     While  ligature  of  the  eornnion  inink  has  in  time  past  been 
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serio[i8,  ami  t<jo  nft<'ii  iatal,  it  is  likely  that  moffit  of  the  fatalities  (.►ccurred 
frciiii  lai'k  of  asr|)ti(*  prei'auti*uis,  ami  that  witli  t!iese  the  danger  will  Ix* 
reiluewl  Lo  a  miniitniUL  Primary  L'xei?iinii  uf  the  tiinMjr  has  iK^en  several 
times  aceoriiiilish(Hl,  and  has  heeti  .satisiactdry  in  84jme  eases  of  great 
severity.  Tliese  tumtM'H  have  also  Iktu  treutetl  hy  galvaDCi-i>iineture, 
hy  coag:ijhitiiig  iiijeeti<nis,  and  bv  ntlier  means.  All  of  these,  esjH?eia!Iy 
tlie  ijijiH"ti«>us,  offer  pMSsthility  uf  danger  wldeh  may  easily  [>ass  beyond 
control,  and  they  are  to  l)e  avoided  if  possihleJ 


ANEUUYSM.S   OF   THE   UKBIT. 

Heineke  eould  find  Imt  two  aiws  of  siKJiitaneons  anenrj-sms  of  the 
orhital  ve.ss(*l.s — «iiu*  r<'[Mirti  tl  hy  ( intlirie,  the  otiier  hy  Carroll  dii  Vil- 
lards.  The  funner  was  found  in  the  t-adaver ;  the  latter  was  observe**! 
olinieidly.  lie  als«>  met  with  but  two  recorded  easet*  of  t nm mat ie  aneur- 
ysms of  tlie  oplitlinlniie  artery,  repnrted  resjK'etively  by  Pasnavaut  and 
LawsoiL  <)rl>ital  anenrysni,  thrrcti>re,  is  a  ,s*)rt  of  tuiriosity.  Aneur- 
ysms of  the  external  vessels  haveaisn  licen  noted,  and  llotz,  for  instuuee, 
has  reported  a  traumatic  aneurysm  in  the  ujnier  eyeUd.  The  symptoms 
of  *irhital  aneurysm  consist  for  tlie  most  part  «tf  protrusion  of  the  bnib 
mid  in  the  existence  of  an  arterial  impulse  synchronous  with  systole. 
It  can  be  checked  by  [»rt\'^sure  npin  the  common  carotid.  A  bruit  is 
als)  snruetimes  to  be  iieanh  I  believe  it  may  he  helil  that  eoineiclenee 
of  [lulsatin^  exoplilh:ihnc}s  and  bruit  are  ]iat!iognom(mic.  Aneurysm 
of  the  o[>bthahnie  artery  inside  tho  skull  lias  been  observeil  in  one 
instance  by  Nunneley.  The  above  sy luptoms  might  be  imitated  in  the 
ease  of  tnuimatie  or  spimtaneous  rujitnn:'  of  the  internal  carotid  into 
tlie  eaveriifjus  sinus,  by  which  we  would  have  atjeuiysmal  varix  of  the 
sinus  and  tlie  ophthalmic  veins,  which  would  produt^e  very  serious 
symptiuns.  In  this  latter  (*asi*,  however,  there  would  l>e  also  dilatation 
of  all  the  orbital  veins  as  well  as  those  *»f  the  suju^iurhital  region,  in 
whirh  pnibahly  pulsition  could  1m^  both  seen  and  felt.  In  s|i*»ntane<jus 
eases  these'  appearaiu-cs  woidd  occur  gradually  ;  in  traurnatie  ease^  they 
would  be  of  iunneiliate  origin. 

Progrnosis  of  orbital  antnirysms  is  never  favorable,  since  partial  or 
complete  amanro^is  would  [jroliahly  result  frtan  pressure  aromul  the 
optic  nervt*, 

Tlieir  treatment  c*an  only  l»e  direct  in  ease  it  be  easy  to  reeogniz*:*  u 
[ndsating  tumor  in  the  t>rbit ;  in  which  cjise,  jK^ssildy,  a  ligation  of  the 
artery  involved  could  Im*  ma<le.  Kleotro-pnneture  migl»t  l)e  resorte<l  to: 
the  iiyections  ol'  liuuor  f(*rri^  reeonunendt^l  liy  Ileineke,  st^em  to  me  U^o 
dangerous.  Should  conijvrcssion  of  tlie  internal  r^r  the  common  carotid 
abate  tht!  [>ulsiition,  it  WiUild  be  surgiral  to  tie  this  vesstd  at  the  prnit  of 
election. - 

AXEniVSMS   OF   THE    MENINOKAL    ARTERIES. 

Of  thej^e  only  the  m  if  Idle  1ms  been  fotmd  to  be  involved,  and  of  mieh 
tumors  there  were  up  to  1882  but  ten  c&sqb  on  record.     Most  of  the^ti 

^Vidt  Terrier,  Drsi  Anlirynmrn  arnoidrs,  Pnris,  1872;  Hiyebnind,  "  Beluindtung  d» 
Angioma  trtertale  niceraosum,  L»€sonden  dea  Kopfea,  Dtuii^h*-  Z*iutJi/L  /*  Chirurffir^ 
xxzvii.  2S6. 

'  VitU  aim  Terrier*  **TumeurK  vn^cukires  du  ctilr  eherelti^'*  Eevw  d€  CAtnirfu^  180CV 
X.  47. 
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iippear  it)  Imve  ^Wen  rise  to  absonition  of  Ixme  bv  pi'ossiirc,  so  that  an 
easily  reeogniziiblo  tumor  ujijK'jirt'd  beneath  the  ^vn]\K  hi  at  laii^t  one 
case  thiH  was  niLstaken  for  a  eyst,  wiis  f'ret^y  optiiefl,  ami  t\w  patient 
flitxl  t)t*  hemorrhage*  It  is  not  *liiH(*ult  to  a<H»imiit  for  this  nindition, 
and  it  is  s^urprisin^  tltat  tlies4-^  iiistaiiees  are  not  more  frecpient.  In  the 
(^iial  or  groove  in  whieh  the  artery  run.s  the  veswek  eaniiot  always* 
e^'uipe  injury  when  fnteture  acros.s  tJieir  eour^e  is  inHieteiL  Cnlest* 
ruriely  Uieenited,  they  frequently  give  ri«e  Uy  eompreiii^ive  elot8,  a.s  is 
well  kn«»wn.  It  may  thus  luip[K*n  that  a  triflinji:  tear  in  the  arterial  wall 
may  lead  to  the  formation  of  an  anrurysni^  os|ieeially  when  tlie  i-oun^* 
of  the  vessel   is  thnai^di  a  eornplek-  eaiud   in  the  lione. 

Diagnoeie  of  this  form  ean  only  be  made  when  the  tumor  presents 
externally  by  absorption  of  overlying  Ixine.  In  sneli  a  easse,  by  exami- 
nation of  the  tnmor  iti^df  and  eomparis^m  of  the  efleetsof  [jressure  upon 
it  ami  upon  the  large  veasels  of  the  ncek,  a  eonelnsi<in  ean  jn'obaljly  be 
arrived  at. 

Treatment  of  these  eases  must,  for  the  most  part,  Uv  l»y  lit^fature.  In 
one  case  Consolitii  eonld  obliterate  l>y  dii^ital  L-umpression,  When  ligji- 
ture  is  applie^l  it  may  be  either  to  the  tnamnon  or  to  the  internal  tiirotid, 
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or,  better  still,  wfieii  fV-asibte,  to  the  midtlle  meninoesd  itself.  This 
slionkl  be  exposed  in  its  ronrsc  as  freely  as  necessary ,  and  ligtited,  if 
|>ossible,  on  th(^  i»rtiximal  side.* 

'  Vitir  Hehu'ke.   Chirnnj,   Kmnkh,  thi^  A^//i/V.%  p.  4-t  t^t  Heq. ;   Kremnitl,  "  AneiirvMiin 
artcfup  tiiening.  mtnl./*  Dtittstht  Ztit^hftf.  Chirnrf^iet  iv,  473* 


DISEASES  AND  TNJUmES  OF  THE  HEAP, 

ARTERIO-VEXOUS   ANEURYSMS. 

ThiA'^e  are  oven  rarer  than  true  antnirv  snis.  Bruiis  tM>lloeted  4  case^, 
to  wliich  Hoinoke  luis  been  able  to  add  5,  iJ(  t\\k}^\  1  concerned  the 
|K>sterior  auricular  artery  and  vein,  7  the  temporal  artery  and  vein,  and 
1  was  conipo:^cd  of  vesmOs  whicli  have  no  utuues.  In  tlieiu  jdl  the 
tnniors  seemed  in  have  that  iuriii  known  tus  **  uneurvsinul  varix,"  the 
arterial  blood  empty i ti^*  direi'tly  into  the  injured  vein,  Tlic  pn)gre&s  of 
these  tnniors  is  nut  rajiid,  and  after  a  wlidc  they  sit-m  to  come  to  a  stop. 
A  patient  rd'  Czerjiy  lived  for  twenty-five  year?*,  his  tumor  making  very 
shnv  pTOjrress  dnriiijj:  this  time,  A^^idc  from  the  murmur  pnxluccd  fmm 
the  current  tif  IjIihkI  lie  had  but  little  to  complain  i»f.  The  case*  with 
whit^b  these  tnmiirs  can  l>c  iujured,  and  the  fact  that  fatal  hemorrhage 
may  result   frt>m  them^  are  taught  by  a  ca.<e  of   liiefcl's. 

The  diagnosis  of  aueurysiual  varix  of  the  skull  is  of  little  ditHenlty, 
because  of  the  extent  *iver  which  tlic  tumor  is  sjircad  out»  and  the  fact 
that  iti5  vascular  character  makes  it  easily  distintriiishalde  beneath  the 
it;kin. 

The  most  important  element  In  the  treatment  of  tlieijiie  tumors  is  the 
sbuttin;^  off  of  arterial  bhiod-sujijily,  wliieb  is  not  always  ea-^y.  In 
BiefeFs  ease  tlic  collcctioM,  tbr  instance,  was  above  the  jirincijKd  lesion, 
and  pr(K:ecded  not  frnm  a  lar^^^c*  vessel^  but  from  a  small  one,  Aceord- 
in^lv%  he  extir|>ated  the  princijKd  jxirt  ol' the  varix  witli  the  dilated  vein* 
adjacent  thereto.  In  similar  cases  we  should  have  to  imitate  his  pn»* 
eednn'.  On  the  other  hand,  if  the  artery  is  easy  of  access,  it  shonht  lie 
exposed  and  Hgatcd,  whic^h  is  n^-ually  enough  to  produce  oblitemtioii. 
In  CKerny's  case  he  extirptited  nearly  all  of  the  growth. 

ARTERIO-VEXOUS  ANEURYSMS  0>NXEt*rED  WITH    THE   UUUIT  OR  A 

Heineke  could  find  but  one  case  c»f  this  kind  in  litcniture.^ — ^that 
reporU-'d  by  Lausdownc*  which  had  to  ilo  with  an  injur)' of  the  upper 
lid.  In  this  east*  after  six  weeks  there  apj>eured  pmndnence  and  swell- 
ing, first  of  the  ITd  and  later  of  the  cimjunctival  veins.  Four  week^ 
later  there  formed  a  pnlsatinir  tiunor  in  whicli  then'  was  a  continual 
hniit,  which  (ra^ed  on  pressure  upon  the*  (*aniticl.  Th(*  s-ic  was  complete* 
The  tumor  was  incised,  litrjitun*s  applinl  njwui  either  ^^ide,  and  healing' 
resnltciL 

Of  great  *lia^uo>ti(*  iru[»ortaiiee  arc  th<^  urbital  vi'ins,  whieh  may  indi- 
cate a  communicatifin  betw<*eu  the  internal  caroiiti  nnd  the  ("Jivcnioiiii 
sinus.  8uch  a  conununieation  iniLcht  p^issibly  Ik'  iH-ouirht  ahuut  by  ji<:iie- 
tratioji  of  a  lM»ne-^[4inter  in  a  fnu  ture  «tf  the  Ikisil'.  In  any  such  viim* 
the  arterial  bloc^d  nliich  passes  iutt)  the  ciiverneais  siims  would  prevent 
the  return  of  vcnon-^  blt»(Ml  and  cause  passive  venous  eup>i'^'mcnt  of 
alt  these  veins  wdiich  empty  into  this  sinus  or  into  the  nrbit*  causing 
also  choked  disk»  fpflcinatotis  inflammation  t»f  the  orbital  ci'llular  tissue, 
chemosis,  pulsating  exophthalmos,  dihvtation  of  the  pupil,  and  ex|i$mHion 
of  the  supi-a-  and  infraorbital  veins,  Tht*  subjt*ctive  and  objfvtive  sij^n 
above  given  would  be  in  a  general  way  the  symptoms  of  this  tH)nditioii« 

^  SriL  Mtd,  Jaum^  Jane  5,  IS^o. 
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Kizzoli  observed  one  unique  case  in  which  there  was  communication 
between  the  occipital  artery  and  the  transverse  sinus.*  This  was  prob- 
ably the  result  of  some  congenital  anomaly. 

Venous  Tumors  op  the  Cranium. 

phlebecfasic  varices. 

Dilatations  of  the  sui)erficial  veins  in  the  skull  are  often  observed. 
They  are  most  commonly  noticed  when  they  |)ertain  to  the  frontal  and 
temporal  regions.  They  form  mostly  during  the  earlier  years  of  life, 
and  seem  to  be  due  in  a  large  measure  to  a  wesikness  of  the  venous  walls, 
which  yield  when  pressure  is  increased,  as  it  may  be  by  violent  coughing 
or  chronic  congestion  by  alcoholism,  etc.  Varices  of  more  distinct  form 
appear  in  one  of  two  shapes — either  the  varix  simplex,  which  is  a  sac- 
cular dilatation  of  distinct  veins,  or  a  general  dilatation  of  a  group  of 
veins  with  their  ramifications — /.  t\  varix  racemosus.  These  venous 
dilatations  are  not  painful,  and  cause  the  patient  very  little  difficulty. 
Generally  they  cause  depressions  in  the  imderlying  bone,  and  are  more 
or  less  buried  in  the  same.  Obviously,  they  will  bleed  seriously  when 
injured,  and  are  mainly  of  serious  account  for  this  reason.  They  are 
best  left  alone  or  else  treated  radically  by  extirpation  of  the  entire  varix. 

VARIX   SIMPLEX   (X)MMUNICAN8. 

By  Bruns '  similar  conditions  of  the  upper  lid  from  varices  of  the 
orbital  veins  have  been  reported.  Communicating  venous  tumors  of 
another  kind  are  illustratetl  by  the  following  ease  :  A  soldier  had  re- 
ceived a  blow  upon  the  forehead.  The  injury  seemeil  to  have  caused 
fracture  with  depression.  After  twenty-four  hours'  unconsciousness  he 
slowly  recovered.  At  the  site  of  injury  tliere  gradually  formecl  a 
tumor  which  finally  attained  the  size  of  a  hen's  v^^  and  was  bluish  col- 
ored. It  increased  in  size  when  he  lav  down,  diminished  when  he  held 
the  head  erect;  respiration  had  no  influence  upon  it.  The  overlying 
skin  was  abnormally  thin  ;  there  was  evident  depression  of  bone.  The 
tumor  fluctuated,  and  could  be  caused  to  almost  disjippear  on  j)ressure, 
which,  however,  caused  him  pain  and  vertigo.  The  tumor  did  not  pul- 
sate nor  were  any  murmurs  heard  in  it.  H(»  died  of  erysijwlas.  Uix)n 
autopsy  there  was  found  just  outside  the  bone  a  blood-sae  covered  with 
j)eriosteum  and  skin.  In  the  underlying  depressed  bone  were  inunerous 
small  oi)enings  which  permitted  the  passiige  of  veins  into  the  superior 
longitudinal  sinus.  The  inner  side  of  the  bone  was  normal.^  Numerous 
similar  cases  have  l)een  reiK)rted. 

Most  of  these  cases  have  shown  alteration  in  the  size  of  tlie  tumor, 
depending  on  the  i)osition  of  the  head.  In  two  eases  it  was  shown  that 
pn^ssure  around  the  periphery  of  the  tumor  did  not  prevent  its  filling ; 
in  another,  that  compression  on  the  jugular  vein  produccnl  the  greatest 
distention  of  the  sac.  In  such  cases  as  these  there  can  \w  no  doubt  that 
one  has  to  do  with  a  sacculated  collection  of  venous  1)1<kk1  as  a  result  of 

>  Mem.  delT  Acad.  dfUe  Sc.  deW  hi.  di  Bologna,  1873 ;  Schmidt's  Jahrbuch,  Bd.  108,  p.  216. 
'  See  paper  of  Maetin  (foot-note,  p.  531).  '  Heineke,  /.  c,  p.  69. 
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injury  by  which  the  periosteum  is  separated  from  the  bone,  and  which  is 
fed  with  veins  that  connect  directly  or  indirectly  with  the  sinus.  There 
is  a  possibility  of  such  result  after  fracture  with  laceration  of  the  sinus 
or  after  separation  of  the  periosteum  at  this  iK)int,  where  well-known 
emissaries  pass  through  the  bone.  The  depression  of  bone  which  is 
usually  a  concomitant  feature  may  be  due  to  injury  or  to  absorption. 
This  condition  has  been  called  by  Dufour  "  fistule  osteo-vasculare  ;"  by 
Stromeyer,  "sinus  |>ericranii ;"  by  Hecker,  "varix  spurius  venae  diplo- 
etici." 

Finally,  there  is  a  class  of  blood-tumors  concerning  whose  nature  one 
cannot  be  quite  certain.  These  are  the  so-called  hernial  dilatations  of 
the  superior  longitudinal  sinus.  Cases  of  this  kind  have  l>een  reported 
by  Beikert,  Flint,  Busch,  Ogle,  Chassaignac,  and  others.  Beikert  s  ca«se 
was  known  only  as  an  anatomical  specimen.  In  the  other  cases  the 
tumor  was  either  congenital  or  developed  early  in  childhood.  These 
tumors  usually  present  through  openings  in  the  lK)ne.  Pressure  ujxm 
them  (»ause8  vertigo  and,  })erliaps,  crying,  while  by  compression  on  the 
jugular  veins  they  are  made  more  prominent  and  blue.  In  a  case  of 
Demme's  the  tumor  dilated  with  each  inspiration.  In  a  case  of  (ilat- 
tauer's  it  pulsated  and  murmurs  were  heard  within  it.  In  this  latter 
case  choked  disk  and  sudden  blindness  seeme<l  to  indicate  a  sudden  exag- 
geration of  intracranial  pressure.  Of  7  cases  the  tumor  was  6  times  in 
the  occipital  region  ;  in  1  of  these  the  tumor  reached  the  size  of  a  robin's 
egfr.  III  Demme's  case  the  sac  of  the  tumor  was  found  to  be  of  the  same 
structure  as  the  sinus-wall.  In  the  case  of  Foucteau  there  were  found 
two  accessory  sacs  containing  si^rous  fluid.  The  ojK»ning  into  the  sinus 
was  as  large  as  the  little  finger.  By  Heineke  *  these  tumors  are  rt^ganliMl 
as  a  peculiar  form  of  cncephalocele,  which,  he  reminds  us,  is  often  con- 
nected with  hydrocephalus ;  and  its  complications  are  found  in  the  cases 
reported  by  (ilattauer  and  Ogle. 

So  far  as  the  diagrnosis  of  these  venous  tumors  goes,  we  find,  for  the 
most  part,  that  they  are  easily  compressible,  that  their  size  depends  in  a 
measure  u[)()n  the  position  of  the  head,  and  that  s<mie  of  them  are  influ- 
ence<l  by  respiration  ;  that  compression  of  their  jwriphery  dot»s  not  hinder 
their  filling;  that  when  compressed  such  pressure  onlinarily  increases  in- 
tra(*ranial  pressure  ;  and  that  there  is  corresponding  increase  of  pulsation. 
They  may  b(»  distinguished  from  simj)le  varix  by  the  fact  that  pressure 
upon  the  periphery  secerns  not  to  infiuence  them,  which  also  distinguishes 
them  from  racemost*  varix.  A'^arious  spurious  formations  and  circum- 
scribed tumors  lie  usually  in  bony  de[)ressions,  but  are  less  influenccHl 
by  pressure. 

There  are  other  conditions  quite  likely  to  lead  to  confusion.  We 
have  to  distinguish  lK»tween  the  aneurysms,  aneurj'smal  varices,  and 
cncephalocele.  Most  of  the  aneurysms  are  (od  from  the  superficial 
arteries.  Pressure  upon  them  (»an  be  made  significant ;  so,  too,  with 
aneurysmal  varices.  Tliere  (*jin  almost  always  be  found  a  communicat- 
ing arterj',  pressure  upon  which  will  stop  the  pulsation  in  the  tumor. 
As  between  these  venous  tumors  and  encephal(X*eles  diagnosis  may  j>os- 
sibly  be  difficult.  It  will  b<»  easier,  however,  by  noticing  the  bluish 
tint  of  the  venous  tumor,  which  caiuiot  be  mistaken  for  the  more  bluish 

»  /..  r.,  p.  oa 
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skin  over  an  encephalocele  when  its  veins  are  filled.  The  reducibility 
of  the  tumor  upon  pressure  may  be  quite  similar,  as  well  as  its  consist- 
ence ;  but  an  encephalocele  will  not  fill  fuller  and  expand  by  compression 
of  the  jugular  vein,  as  will  be  the  case  with  a  venous  tumor. 

Treatment  of  these  venous  tumors,  so  far  as  the  deeper  forms  are 
concerned,  is  not  very  satisfactory.  In  3  cases  tumors  have  been  incised. 
In  Flint's  case  it  made  a  very  serious  hemorrhage.  In  a  (»ase  rejwrted 
by  Pelletan  the  hemorrhage  was  so  serious  as  to  call  for  styptics.  As  a 
result  of  their  use  there  may  set  in  a  purulent  meningitis,  which  may 
cariy  off  the  child.  Azam  made  an  incision  through  the  traumatic 
varix,  which  was  followed  by  no  serious  trouble,  and  later  healed. 
Merssemann  healed  one  such  case  by  continuous  comj)ression.  Bar- 
deleben  succeeded  in  healing  one  communicating  tumor  by  electro 
puncture ;  but  in  most  of  the  cases  no  attempt  has  been  made,  because 
of  anticipated  danger.* 

NON-INFIiAMMATORY  CONDITIONS  OP  THE  SkULL. 

INCOMPLETE   FORMATION   OF   BONE  ;     APLASIA   CRANII  ;  OSTEOGENESIS 

CRANII   IMPERFECTA. 

The  skulls  of  the  new-born  are  sometimes  found  to  be  incomplete, 
the  bone  being  more  or  less  deficient.  At  other  times  the  bones  of  the 
vertex  are  found  unduly  thin  and  flexible,  and  almost  tninsparent  in 
spots,  with  lines  running  along  them,  marking  them  like  the  ribs  of  a 
leaf.  In  certain  instances  also  there  will  be  found  complete  defects,  so 
that  the  bone  appears  to  have  been  perforate<l.  For  instance,  Boecker 
found  in  the  skull  of  a  child  thirty-three  days  old  that  but  a  small  por- 
tion of  the  occipital  bone  and  of  the  petrosal  was  composed  of  rejilly 
osseous  tissue.  These  defects,  however,  are  more  commonly  met  with  in 
the  region  of  the  frontal  and  temporal  bones.  These  are  sometimes  as 
thin  as  paper,  or  the  osteo-cartilaginous  tissues  will  be  found  extending 
outwarcf  in  radial  stripes,  or  isolated  patches  of  bony  tissue  will  be  found 
which  serve  to  separate  the  periosteum  and  the  dura  in  small  patches. 
In  cases  of  moderate  aplasia  there  are  often  other  disturbances  of  devel- 
opment, particularly  in  the  osseous  system,  which  appear  during  the  early 
months  of  childhood.  The  ossification  may  come  on  gnidually  with 
some  delay,  or  it  may  proceed  from  various  centres,  wliich  are  in  this 
sense  abnormal,  since  they  do  not  accord  with  the  genc^ral  plan  of  ossifi- 
cation. The  fragments  of  In^ne  thus  produced  freely  blend  together,  and 
may  eventually  make  a  skull  practically  as  good  as  a  normal  one. 
Under  these  circumstances  individual  bones  may  be  developed  which  are 
more  than  mere  Wormian  bones  and  yet  receive  no  definite  names.  Ogle 
and  Paget  have  described  interesting  cases  of  this  kind.       Prol)al)ly  the 

'  A  very  interesting  monograph  by  W.  M.  Mastin  on  "  Venous  Blood-tumors  of  the 
Cranium"  was  published  in  1885  in  the  Annah  of  Surgery^  anri  continued  in  the  Jouru.  of 
the  Am.  Med.  A»m'n,  1886,  September  and  October.  lie  calls  attention  to  the  fact  that 
these  tumors  have  been  known  by  various  n.-inies  aside  from  those  above  given ;  as, 
" osteovascuiar  fistula;/*  "erectile  tumors  of  the  skull,"  '' sanguineous  tumors  of  the 
vault,"  "sanguineous  hemia»,''  "  varicoceli^s  of  the  skull,"  "subpericranial  venous  tumors." 
" reducible  sanguineous  tumors  of  the  vault."  etc. ;  and  he  classilies  them  as,  a,  congeni- 
tal; 6,  spontaneous;  and  c,  traumatic.  For  further  information  with  regard  to  these 
surgical  curiosities  the  reader  must  be  referred  to  his  paper. 
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reclitory  influences  nmy  be  conoeniefl  in  these  cases ;  and  Frank  has 
recorded  the  euj^e  nf  u  woman  wlir>  bore  three  cliihlren  siiceeKsively,  all 
of  whi»rn  showed  hiteral  d*'tWts  in  the  frontal  rejjjii^n*  In  this  ea^\  how- 
cvvr,  lie  found  in  the  niothcr  ii  innior  involving  the  |ironiontory  of  the 
sacrnm,  and  thi.s  it  wus  whieli  pmbably  interfered  with  osnifii-ation  of  the 
fcetal  !*kidl!^.  Again,  tlie  prej^enee  of  eystie  and  rhTrmiid  tumort*  has  ht*en 
known  to  prevent  ossitieation.  It  i.^  *jnite  probable  tliat  many  ciii^a^  of 
apparent  defeet  tif  os.'^itieation  in  adults  are  due  to  the  presence  at  soaie 
time  of  sueh  tumors  rather  th:ni  to  a  primary  or  original  aphisia. 

In  many  of  tlies^^  instam-us  it  may  l>e  possible  to  protect  tlie  y^rowing 
sknll  by  means  of  scaiie  materiid  inoiddt  c!  on  a  cast^  which  shall  bo  pro- 
tective Iioth  from  within  and  from  without.  Celluloid  or  gutta-ijcrcha 
would  proljably  answer  this  purpose. 

DlSAPPBAEANCE   OF   THE   OrANIAL  BONES. 
ATReU»inA    SKU    ANC)«T<>SIS    CRANIl, 

In  the  skull  coniplete  disiippeanince  of  hone-snbstauce  is  not  in- 
frequently ob.ser\'ed.     It  may  come  on  as  an  interstitial  or  as  an  excen- 


Fig.  4(12, 


Abaorjitton  of  bane  (Woo^  Miu4muu>. 


trie  anostosiR.  Interstitial  atrophy  may  hapjicn  at  any  point,  and  resem- 
bles atrophy  of  any  other  pail  of  the  hony  skeleton.  '  Kxcentrie  atrophy 
begins  at  one  or  more  [joints  and  proceeds  in  a  eeutritugid  directiotij  the 
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bone  disappearing  along  the  margin  of  the  opening  already  resulting 
from  the  process.  This  is  quite  common  in  the  skulls  of  the  aged,  and 
by  it  large  bones  have  been  reduced  to  the  thinness  of  paper.  Complete 
perforation  may  even  result  in  this  way,  and  the  opening  thus  made  may 
have  considerable  extent.  It  is  practically  nothing  else  in  these  cases 
than  the  senile  atrophy  which  is  met  with  in  the  other  parts  of  the  body. 
When  it  begins  witn  the  diploe,  the  bone  becomes  more  spongy  and  por- 
ous and  the  marrow  more  vascular  and  dark.  This  condition  is  usually 
diffuse,  but  sometimes  circumscribed.  In  hypenemia  of  the  diploe  it 
often  presents  an  almost  inflammatory  appearance,  the  cause  being 
unknown.  This  is  accompanied  by  no  signs,  and  may  not  be  suspected 
during  life.    It  seems  to  be  almost  of  the  same  character  as  osteomalacia. 

()f  more  practical  importance  is  excentric  atrophy  beginning  on  the 
outside.  The  shape  anci  size  of  the  opening  tluis  produced  may  vary 
very  much.  It  may  be  produced  by  pressure  of  a  tumor  and  in  many 
other  ways.  The  most  common  causes  of  j)ressure  are  the  so-called 
"  Pacchionian  granulations."  The  depressions  in  which  these  lie  are 
everj'where  recognized  ;  around  them  we  meet,  sometimes,  formation  of 
new  bone,  so  that  quite  a  cavity  may  be  formed.  Sarcoma  of  the  dura 
will  produce  the  same  eifect,  and  even  pressure  of  blood-vessels  within 
the  dura  seems  to  produce  growths  by  atrophic  i)rocesses.  There  is 
another  form  of  excentric  atrophy  by  which  the  external  table  disap- 
|)ears,  at  least  in  patches,  leaving  a  very  thin  internal  tiible.  It  is  met 
with  most  often  in  the  parietal  region  in  the  skulls  of  the  elderly.  It 
was  first  described  by  Lobstein  and  Rokitansky.  It  may  be  possible  to 
recognize  this  condition  in  the  living. 

Even  fever  or  an  increasing  hydrocephalus  may  produce  an  internal 
excentric  anostosis.  One  cause  which  is  supposed  to  lead  to  this  condi- 
tion is  spontaneous  separation  of  sutures,  which  can  occur  as  the  result 
of  pressure  in  hydrocephalus.  As  a  rule,  it  does  not  occur  after  the 
fifth  year  of  life.  In  the  literature  of  surg(Ty  there  may  be  found 
numerous  instances  in  which  a  spontaneous  dehiscence  of  sutures  has 
occurred.  About  its  cause  really  nothing  is  known,  although  it  would 
seem  that  it  must  be  produced  by  increasing  pressure  of  some  kind. 

Rhachitis  op  the  Skull  ;  Craniotabes. 

Rickets  is  universidly  recognized  as  a  constitutional  disturbance 
largely  aifecting  the  growth  of  the  hone.  It  was  Elsaesser^  who  in 
1843  first  adequately  described  rhachitis  of  the  cranial  bones,  and  who 
introduced  the  name  "craniotabes."  As  a  result  of  careful  study  it  has 
been  shown  that  when  this  condition  is  present  the  bone  becomes  unduly 
thick  and  its  shape  is  altered.  Asa  consequence  of  this  and  the  inability 
to  expand  easily  we  have  a  flattened  vertex  with  delayed  ossification. 
The  shape  and  size  of  the  fontanelles  are  also  characteristically  altered. 
As  the  children  grow  the  sutures  become  more  and  more  firmly  fastened 
together,  while  of  late  there  has  been  a  great  deal  of  investigation  con- 
cerning craniotabes  as  a  cause  of  defective  brain-<levelopment.  Rela- 
tively speaking,  the  skull  of  the  young  is  abnormally  developed.  So 
long  as  children  do  not  leave  the  cot  or  are  carried  in  the  nurse's  arms 

*  Archiv  f.  Physioloy.  IhUkunde,  1848,  vii.  295. 
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the  pre>isure  or  woi^tit  of  the  licail  is  Inmie  iijM>n  the  fK"ei|)ital  region. 
Vak^ntirii'  lias  rei^koned  the*  woight  of  the  iK'\v*li(jra  lieml  i\s  H^vt^u- 
tweiity-tifths  of  the  entire  body-weijrht.  The  weight  of  the  entire  heail, 
restinji:,  therefore,  eontinimusly  npou  the  m-eipiit,  must  huve  a  decided 
inilueiiee  ii])oii  the  shape  of  the  jjrowing  skiilL 

The  thickness  r»f  riekety  emiiial  ht>nes  is  frequently  exee^^sive,  meas- 
uring '"j  to  ]i)  niillinietres  or  more*  Many  rhaehitie  skulls  show  a 
niHnl»er  of  small  o|*eniu^  t>n  either  side  of  the  middle  hiie  where  the 
pt^rierauiiun  and  <lura  eouie  very  close  trjgetber,  between  tliem   being 

Fio.  403, 


Cranlotabes  (rhachltlB)  (Bnini). 

found  a  fine  network  of  fil>rous  tis^sue^.  Irregular  thickening  !nay  abo 
occur  at  any  point.  Should  doubt  exist  as  to  the  natni'c  of  a  given 
lesi4>n,  it  may  possibly  be  settled  by  eimiparing  the  anterior  and  \m^^ 
terior  parts  of  tin*  skidl*  as  well  as  the  ajipt^aninee  of  the  same.  On 
aeeonnt  of  coutinu*)Us  jvressure  of  the  hntiu  lai  tlie  posterior  portion, 
marked  signs  of  the  <'oh volution  may  be  found  on  the  inner  side  i>f  the 
l>one,  while  the  elteet  ujion  the  hones  themselves  is  to  press  them  deeper 
and  make  tlie  jmsterior  aspect  of  the  skull  much  broader  than  the  ante- 
rior. Similar  cimnp's  are  met  with  often  at  tlie  base  of  the  rhaehitie 
skidl,  Irrfgular  thickening,  ciHnhine^l  with  atrophic  aiTas  and  impres- 
ftons  or  deprcssi(»ns  made  in  the  bom*  by  tljc  brain,  are  there  met  with, 
Perforation  of  the  roof  of  the  tymjjcuuuu  is  occiisionally  seen.  Kiessel* 
Imeli  lias  describe*!  a  pceidiar  dejiressinii  in  the  external  table  of  the 
jKisterior  temjmnil  bone,  and  even  in  the  external  wall  of  tlie  mastoid 
antrum,  as  a  result  of  rhaeliitis. 

Tile  eharaeteristic  anpeanuices  of  the  facial  bones  are  more  easily 
recognized  even  than  those  of  the  ^knlK  the  former  being  relatively 
imjHTfec*tly  developtM^L  The  <jnestie*u  has  been  raised  in  many  of  the^^e 
nises  whether  the  iuHuenee  secretly  at  work  was  not  really  j*>i>hili» 
inMead  of  craniotabes.     That  the  two  mav  be  combined  there  is  no 
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reason  to  doubt,  but  that  it  is  necessary  to  invoke  the  theory  of  syphilis 
to  explain  the  ordinary  rhachitic  alterations  of  the  skull  is  certainly  not 
the  case,  although  that  hereditary  syphilis  may  influence  nutrition  is 
well  known. 

An  expanded  vertex  or  back  of  the  head  is  particularly  seen  in  rha- 
chitic children  during  the  first  or  second  years  of  life.  When  carefully 
examined  it  will  be  found  that  this  abnormal  arrangement  is  to  lie 
explained  by  reasons  already  given.  A  face  of  relatively  normal  mag- 
nitude may  seem  small  when  set  off  against  an  unnaturally  enlarged 
skull  posteriorly.  In  the  normal  skull  the  longitudinal  ((lamcter  is 
only  one-fifth  to  one-fourth  greater  than  the  transverse,  while  in  the 
rhachitic  skull  this  proportion  is  greatly  altered.  The  symptoms  of 
cranial  rhachitis  are  the  relative  disproportions  described  above,  slow 
development,  the  preponderance  of  the  longitudinal  diameter,  slow  clos- 
ure of  the  large  fontanelles,  and  softening  of  the  posterior  bones  of  the 
skull.  The  well-known  systolic  murmur  heard  over  the  large*  fonta- 
nelles, to  which  many  have  ascril)ed  undue  imj)ortance,  can  be  heard 
in  almost  any  child  whose  fontanelles  are  open.  Along  with  these  signs 
of  craniotabes  will  almost  always  l^e  found  unmistakable  signs  of  rha- 
chitis in  other  parts  of  the  body,  particularly  the  bony  skeleton. 

Lbontiasis. 

This  condition  seems  to  have  been  first  described  by  Tarin.^  In  his 
preface  he  states  that  Herodotus  seems  to  have  appreciated  this  condition 
among  the  Egyptians,  while  Av^^do  has  reporteu  in  his  (reneral  History 
of  India  that  certain  of  the  inhabitants  had  skulls  so  thick  that  the 
ordinary  sabre  would  not  penetrate  them,  but  would  be  broken  to  pieces 
upon  them.  Cardamusta  refers  to  the  same  condition  among  the  in- 
habitants of  the  island  of  St.  Thomas  and  other  e(|uatorial  regions. 
There  seems  to  have  been  a  general  suspicion  that  the  heat  of  these  re- 
gions made  the  cranial  bones  thick.  Jonas  found  among  these  countries 
a  skull  so  thick  that  he  could  not  saw  it.  Welcliius  (liscovered  skulls 
without  sutures,  whose  bones  were  as  thick  as  the  little  finger;  and 
Keyslerus  rcfwrts  also  specimens  in  the  museum  at  l)res(l(»n  in  which 
the  bone  was  as  thick  lus  a  thumb.  Malpighi  was  the  first  author  who 
gave  a  complete  description  of  hyperostosis  of  the  skull.  In  1799, 
Jadelot  described  a  cranium  of  this  character  found  at  Rheinis.  Bojanus 
published  a  desc^ription  of  a  similar  cranium.  In  1858,  Huschke  pub- 
lished in  Jena  an  elaborate  memoir  on  cranial  and  facial  hyperostosis, 
with  descripticm  of  specimens.^  One  of  the  finest  specimens  in  exist- 
ence is  that  described  by  Gaddi,^  to  which  Virchow  has  referred  in 
his  large  work.  To  this  condition  he  gave  the  name  of  "  hH)ntiasis," 
tracing  a  parallel  between  this  condition  of  the  bone  and  elepliantiasis 
of  the  skin  and  connective  tissue ;  and  he  sj)eaks  of  the  frequency  of 
erysipelas  in  each  form  of  disease.  In  1879,  Le  Dentu*  classified  the 
cases  previously  recortled  into  three  groups : 

*  OttUographiCy  Paris,  1753. 

'  Ueber  Oraniosdero»is  lutalis  Jihachiticn,  Jena,  1858. 
'  Iperostosi  Scroful.  Cerehr.-vertehnd^  Mod^na,  1864. 

*  La  Revue  memitelle  de  Med.  ei  de  Chir.,  1879. 
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A.  Tliost*  iti  wliioli  the  cranium  alone  is  afleeted  ; 

B.  Tliose  ill  which  the  face  aUjiie  is  atteetetl  ;  and 
C  Th4).s€  in  which  hivth  are  involved. 

Re  rejected  tlu^  name  of  "*  hy[K*ro?*tusis  *•  for  that  of  ^'diffuse  pi-rio^tosii^ 


'ri 


ue  l>cst  nionutjjmpli  on  tia*  suUject  is  that  \ty  J^ninigurten,'  who  tni^ 
addcil  a  deseri|ititai  of  live  more  or  less  interesting  speciniens  and  the 
case- reports  of  thirteen  (mtients  whose  eases  were  observed  during  life. 
Etiology. — It  is  niost  interesting  that  with  seiircely  an  exceiitiun  the 
trouble  cxtemled  over  from  twelve  to  sixteen  yeai>,  there  being  only  twu 
known  exeejvtions  to  this,  *>ne  (»f  wliich  sccnis  to  have  been  nither  a  tmse 
uf  aknunegtdy,  and  the  other  to  be  an  example  of  double  osteoma  i>f  the 
upper  jaws.  Neither  predisposing  causes  nor  any  tiling  in  the  family 
history  seems  to  have  any  bearing  tnwai  the  known  cil*^^. 

Siffns  and  Symptoms. — The  ttsseutial  sign  is  dctbrmrty  of  the  head 
as  a  result  of  thickening  of  the  bones  of  the  skid  I  and  irregnhirities 
produced  tm  their  surface  by  c>s*^eons  de|>ostls.  Tins  **  leonine  asjMK^t/* 
wliieh  letl  Virch4)W  to  give  it  the  name  liy  which  it  is  g<j:nenilly  known, 
is,  ill  fact,  a  very  execHent  description  of  most  of  tliese  csises,  particu- 
larly of  the  cmniuin  figured  by  (Jaddi.  The  featuit^s  and  the  apiK?ar- 
anee  of  the  upjK'r  jiart  of  the  head  niay  Ix*  almost  eoniically  distorted, 
or  the  up|H'r  j:iw  may  be  so  greatly  bypii1rcj|>hie(]  as  to  give  an  unpleat*- 
ant  and  rcpidsive  appi*arani!e  t**  the  lower  part  of  the  face.  In  one  or 
two  instances  the  jaws  liavc  been  so  enormously  developed  sis  to  t*jui-^ 
the  nose  to  almost  sink  out  i>f  siglit.  When  the  lower  jaw  also  is  involved 
tlie  aspect  given  to  the  face  is  one  of  gig-antic  pn*gnathisni,  and  it  is  possi- 
ble for  the  palatine  vault  to  be  eonsitleral)ly  distorte<^L  In  the  ea.se  uf 
Hickerstcth  the  d(*forniity  of  the  mouth  was  the  cause  of  immition  and 
Bnal  death  ihnw  starvation.  When  the  afteetion  extends,  as  it  nmy 
|Kissibly  d«i^  to  the  vcrtelu'al  eohimn,  the  upjRT  p<»rtit)n  of  tlie  body  ii^ 
given  a  gignntic  aii[»carance,  whi<*b  is  almt^st  inilc:si»ribaldc,  bceiiusi'  the 
head  iKromes  tor*  lu^iivy  to  l>e  properly  supported  and  t!ie  vertehml 
cobnun  yields  gradually  under  the  preA^ure.  S»nie  patients  have  suf- 
ferwl  violent  reflex  hca< laches  during  the  e(»urso  of  the  disciise,  ami  txx!a- 
rionally  e|iilcptie  crises  liiivt*  followed  the  violent  headaches.  These  are 
coutincd  rather  to  the  earlier  stages  of  the  disease.  The  organs  of  sjK'cial 
sense  are  more  or  less  affecte<l  a(*eording  as  |>r(*ssure  is  made  on  sfK-oiai 
nerves.  This  pressure  may  be  als<j  made  U|m>u  the  internal  orgiuis  a,s 
well  as  upon  the  nerves — f.  r/.  by  obliteration  of  the  orbit.  Fandyses, 
epiiejttiforui  convulsions,  mental  distmimnee,  and  jiandytic  dementia 
have  Imtrn  oliscrved  t<»ward  the  conclusion  of  life  in  s(nue  of  thes**  intli- 
vidnals.  These  an-  accidents  rather  tliiui  usual  n^snlt^.  Hyperostosis 
of  the  cranium  se*ems  to  tjike  piae<'  upwanl  rather  than  inwainl ;  hentn* 
there  i.s,  as  a  rule,  little  or  mi  cerebral  compression,  arjd  tlie  brain-syiuj>^ 
tonifi  are  to  be  explained  rather  by  distui*lmnee  of  eireulati<m  than  by 
ix»rmaneut  intracranial  lesions.  A  conditiitn  of  fair  gt^ncral  hejilth  is 
quite  eomjiatible  witli  the  serious  hv'^inns  aliove  nifntioned*  and  dt^ith  19 
cjinsed  ratlier  by  gradual  olilitemtir»n  of  the  cavitirs  of  the  face  and  of 
canals  for  vesstds  and  nerves  timii  l»y  any  direct  internal  pressure. 

The  progress  of  the  disease   is  slow,  but  almost  constant.     Oeea- 
sionally  it  is  complicated  by  functional  disturbance,  such  as  amaurosis, 

'  Ltt  L^ontiftsis  Osnrft^  Paris,  J  892. 
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epileptiform  attack s,  etc.  It  h  extremely  i^low,  and  d<?ath  may  not  result 
fur  twenty  or  tliirty  years.  Tliere  i^  rea^suii  to  tliiiik  tliat  m  some  east^s 
there  lias  been  a  ^pontanrnits  arrr.st  of  the  piviecss, 

DiagrnosiB. — Linntiasi.H  may  be  t^ontnunned  with  tlje  tlefonnin^  ossifie 
lej^iuns  <Iesi*ril)e(l  by  Papist,  ll^^ally  known  as  **  Pagcit*s  tllseuse,-*  as  well 
as  with  aknanegaly.  Paget'.**  disease  i^  rare  alxnit  the  skull  or  faee,  and 
affects  almost  exclusi%'c]y  the  hjng  lH>iies,  especially  at  their  joint-ends. 
It  is  praftiejiily  never  met  with  previ<uis  to  the  ffirlietli  year  of  life, 
wirde  leontiasis  is  an  atfuetion  l^e^iniiintj  in  adohscenee.  Akroniefraly 
has  certain  feiitures  in  rommoii  witli  hyperostusis,  ^intn-  it  Ire^ins  iit  about 
the  same  time;  but  alonj^  with  it  pj  certain  sin^ns  of  funrtit^nal  disturb- 
an<»e  of  the  brain,  and  }»artienlarly  thnt  ineivase  in  size  and  volimie  of 
the  extrr^vnties  whirh  j^ives  it  its  speeial  name  and  wliieli  is  totally  laek- 
in^^  in  leontiasis.  In  akromeirnlv  sneli  hmn'  eultirjj^t^ments  as  ocenr  are 
mufh  moiv  rt'^iilar  ami  even  ;  in  le*>n1msis  these  nre  very  irregular  and 
there  is  \\h\i*  dt'[»aHure  from  any  symim  try.  TUv  latter,  moreover,  is 
never  aceonijkaMird  liy  hypertrophy  of  tlie  soft  piirts/ 

Leontiasl.s  may  |M>ssihly  be  niistiiken  for  tumor  of  one  of  the  jaws. 
The  former  grows  with  exceeding  slowness  ;  thti  latter  wouhl  probably 
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Leontiiit^is  :  *kuH  of  «  CUmeise  woman  (U.  8,  A.  Museum,  No.  10.620). 


be  of  much  more  rapid  development.  Tumnrs  are  common  ;  leontiasis 
extremely  rare-  Howship  and  (A>o|ier  have  reported  a  ease  of  ilouble 
tumor  of  the  upper  jaws  which  mtj^br  have  Ixfu  mistaken  for  leontiasis : 
the.se  were  bony,  developed  sh^wly,  prorhice  much  deformity,  but  were 
esst^ntially  ditferent,  O^teojua  of  the  jaw  woukl  atliH-t  only  one  part, 
while  leontiasis  would    involve  the  entire  extent. 

Pathologry. — The  ^'•russ  h'sions  Avhirh  jirodin-e  this  appearance  are 
constitute*!  by  an  enormous  aujj:uieutati«>n  of  nornud  tissues,  nef'omi>ani<^d 
by  moi'c  or  less  paim     In  the  cnmium  desi*ril>ed  by  (.ia<kli  the  weight 

'  Vide  Park|  InkrmUknal  Mtd,  MagGLzut^^  June,  1895. 
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was  seven  tiinm  tho  iiunnal,  ami  in  tlmt  (k^^Tibecl  hv  B<ijaiHis  ei^^ht 
times  the  wci|ilit  af  the  iiurniii!  skull.  In  the  hutor  irii^taiice  the  lower 
jiiw  attiiiiiuil  a  thickness  of  07  millimetres;  in  the  fnniier,  of  38.  Thisi 
new  bone  h&  it  gmvvs  produces  the  obliteration  <»f  nil  the  natuiul  cavities 
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of  the  jjurt,  as,  for  instan<'e,  tlie  innuth,  the  nose,  the  t»rhits,  ete.  In  the 
cranhnn  prujKT  the  tables  are  wirh^y  sepanited,  and  the  dipli»e  eontril>- 
tite?^  in  lar^e  part  to  the  thickening  ul  the  l)ones,  itj?  j^jMjngy  textnre 
beei lining  tense  and  hard»  ofleii  like  ivory.  The  f»»nunina  are  obliter- 
ated tn-elosiHL  The  sidUi  Tureiea  has  been  si*vend  times  found  enlar|re<l 
and  distorted,  this  le.'^itm  oeenrrivnr  ^il.^'>  i»i  akromegiily,  Mierosenpical 
examination  shows  only  the  jy^eiiend  a|jpeaninee  of  eondeiising  or  nin** 
tyiii^  ostitis. 

These  »i'erjeml  tfsseoiis  lesions  liave  l»een  deserilji'd  by  Jadehit  a.s  an 
OHteoinalacna  ;  by  (iaddi,  as  sercdula  ;  Ijy  Iliixiike,  as  rluiehitis ;  and  bv 
Vir<  how;  a^  the  resnlt  nf  erysipelas.  This  diversity  shtnvs  that  iiont*  of 
the  hyjH»tlieses  sii  far  advaneCMl  aiv  tejiablt\  We  aiv  at  pi\*Ht^nt  unable 
to  my  more  than  that  the  ntorbid  tropliie  inHneiiee  lx*gins  to  act  during 
youth,  ami  usually  terminates  unly  with  the  life  of  the  indivldnal.  The 
mysterious  and  sbitfirislj  e»>urseMf  the  ilis(>a^'  in'eventn  all  Imiik*  of  l>enefit 
from  dru^s,  and  its  wide  extent  seems  to  ]n'eeliide  all  [M»f^8ibility  of  lJenl^* 
fieia!  surgical  interference. 
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Hypertrophy  op  the  Skull. 

Under  this  term,  or  the  still  more  vague  title  of  "  h yj^erostosis  cranii," 
must  be  included  a  condition  quite  distinct  from  that  of  leontiasis,  al- 
ready described.  This  hypertroj>hy  may  be  general  or  local ;  it  may  be 
concentric  or  diffuse  or  excentric.  It  is  an  even  more  local  condition 
than  leontiasis.  There  is  in  the  Museum  of  the  Royal  College  of  Sur- 
geons of  London  a  remarkable  example  of  true  hyjx?rtrophy  of  every 
part  of  the  skull.  In  structure  the  bones  are  normal,  the  thickening  is 
uniform  and  symmetrical,  and  its  only  feature  is  osseous  exaggeration. 
Of  the  causes  which  give  rise  to  it  nothing  is  known.' 

In  concentric  hyperostosis  the  form  of  the  skull  is  unchanged,  but 
there  is  a  great  condensation  of  b<m(»-tissue,  so  that  the  diploe  becomes 
as  compact  as  the  outer  surface,  and  the  skull  j)resents  on  section  an 
ivory-like  aspect ;  the  sutures  are  usually  obliterated.  This  is  a  con- 
dition most  common  in  advanced  life.  Of  its  causes  uothing  is  known ; 
its  recognition  is  impossible  during  life.  The  condition  maybe  imitated 
in  certain  areas  as  the  result  of  a  chronic*  ostitis,  but  in  such  a  case  as  that 
the  surrounding  bone-tissue  shows  evidence  of  inflammation. 

An  opposite  (audition  is  that  of  osteoporosis,  noted  in  certain  large 
thick  skulls  with  sutures  obliterated,  whose  l)ones  appciir  on  section 
uniform  and  porous,  and,  as  Paget  has  said,  very  like  white  brick.  A 
skull  thus  affected  is  much  thickened,  sometimes  to  four  or  five  times  its 
normal  dimensions.  This  condition  may  result  from  ostitis  deformans, 
osteomalacia,  or  from  a  peculiar  manifestation  of  rickets. 

Exostoses. 

Closely  connected  with  the  manner  of  the  growth  of  the  skull,  and 
at  the  same  time  inseparable  from  the  tumors  of  the  same,  are  the  exos- 
toses. They  are  spoken  of  as  "  exostoses"  when  they  grow  outward 
from  the  outer  table ;  as  "  enostoses"  wlien  inward  from  the  inner  table ; 
while  those  springing  from  the  diploe  liave  been  spoken  of  as  "  j>aren- 
chymatous  exostoses."  In  structure  they  are  ivory-like,  compact,  or 
cancellous,  as  the  case  may  be.  Of  their  causes  nothing,  or  but  little,  is 
known.  Just  where  to  dniw  the  line  l)etween  a  true  hypertrophy  and  a 
true  osteoma  it  is  impossil)le  to  siiv.  They  are  note<l  occasionally  during 
pregnancy,  and  Hauff  has  reported  the  case  of  a  woman  in  whom  each 
succeeding  pregnancy  increased  the  siz(^  of  a  growth  of  this  kind.  Pro- 
longed exanthematii  of  the  scjilp  also  figure  as  causes  of  these  growths, 
in  the  estimation  of  Follin  and  Duphiy.  Most  of  them  grow  from  the 
vault,  particularly  from  the  frontal.  N^ext  most  often  involved  are  the 
mastoid  and  the  oc<*ipital  regions.  The  tumors  are  often  syninu»trical. 
A  few  have  l>een  met  with  at  the  base  of  the  skull.  They  may  he  single 
or  multiple.  They  are  varial)le  in  size :  the  largest  are  the  cancellous 
tumors,  especially  those  which  spring  from  the  bony  sinuses.  They 
grow  slowly,  may  remain  stationary,  seldom  cause?  much  pain,  but  some- 
times severe  headache  and  pressurc^symptoms.  Lecat  saw  one  patient 
die  from  compression  caused  by  such  tumor.     Those  near  the  orbit  may 

*  Fischer,  "Ueber  Riesenwuchs,"  Deutsche  Zeitschft.  f.  Chirurgk^  xii.  1.  Also,  Mil' 
theilungen  uus  d.  Chirurg.  Klinik  zu  Bred.au. 
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grow  into  that  cavity.     The  exi'^tence  of  eiiastoses  can  be  suspected, 

but  their  exm-t  rharaeter  eiin  (>nly  \w  proven  upon  iiiTtripsy  or  njM.^ratiun. 
Exti-rnal  tiiiii<»r<  of  ltiviiI  sizi*  h{*ve  horn  remnvetl  in  time  piLst,  but,  ujs 
thrse  o|K'mticnis  were  fonnerly  done  in  s^.neral  sittings,  sonieti nu'?*  of 
several  hours  eat*h,  with  surj^jeon.s  binnnierin^  and  elitst^Iin^  and  repent- 
edly  applying  the  trephine,  they  niust  Luvl*  htnai  barbannis  in  the 
extreme* 


Acute  Inflammations  op  the  Cranial  Bones. 

periobtitis  arrxa  cranitls ;  peru'raxitir-^  acuta. 

Acnti'  jx'rioj^titi.s  ueenr^  tiften  very  early  after  iiijurk's,  and  runs  the 
same  eoursie  here  as  ebewhere.  It  pHM-eefis  frun«  tlie  region  of  the 
wonntl,  but  may  spread  to  a  cMinsidrnible  extent  and  depth,  or  it  may 
c>cciir  apjiarently  spontaneously.  In  this  ease  it  is  thie  Uy  the  same 
causes  whif!i  deti^'iuine  similar  k^sious  els<*where.  It  has  Ix-en  known 
to  ocrnr  afVi'r  must  of  the  aeute  infe<*tious  diseasos.  It  i<  most  fref[neni 
in  tlie  reo^iHii  posterior  to  the  ear  an<l  about  the  mastoid  eells,  where 
supjiUfation  often  takes  plare.  Inthnnmatiou  may  alsu  nfteji  travel  out- 
ward from  the>ie  <'ells,  and  pus  may  penetrate  to  a  eonsiderable  distunee 
beneath  tliis  niembnine.  Fre«piently  et » 11)^0 nital  o|H'niu^  or  defects  of 
tlii^  masto-srpiamons  sutures  liave  uuk-Ii  to  di>  with  dt^tenuining  the 
dirt'ction  of  these  lrsiiai>.  I^'ricranitis  Icnids  very  eominttnly  t^t  siipjm- 
ration,  Wiien  uu<l<'r  these  eii'cmustanrt  s  pus  forms  there  is  a  fair  pros- 
peet  c»f  reap])li<'atiou  of  tin-  mi'mlirani'  tt»  the  bone,  providwl  evacuation 
be  early  practised  ;  (»therwise  there  may  tVillt^w  su|>erHeial  caries. 

Exact  diagnosis  as  between  pldegmon  r»f  the  sealp,  periostitis,  and 
ostCHjmyelitis  is  not  always  easy.  However,  in  either  ease  tliere  is  good 
reas4in  for  early  ami  free  incision  J 


cHUoKic  PERifmTrns  OR  PERirRA-vtrrs. 

Tills  for  the  m*pst  part  assumes  the  form  «>f  an  ossifving  lesion.  \ev» 
ertheless,  enhl  al>seesse8  invnlving  the  |Hrieraniuiu  are  not  rart%and  there 
is  a  well*kuowu  ]»ericranitis  gnmmtisii,  tlie  n^sult  of  old  syphilitic  at!ec- 
tion,  wliieli  is  tor  the  most  [mrt  acctmipmied  by  similar  uisease  of  the 
niiderlying  Ijime.  As  the  result  of  certain  ossifying  ft>nns  we  have  for- 
mation of  osteo[»liytes,  whieh  are  «een  s»Mnetimes  among  pregnant  tnber- 
cnlar  wonien  and  among  ehronic*  ilrinkers.  (Iironic  su])]*nnitive  |KTicni- 
nitis  is  the  resnh  idmost  entirely  fd'  tubereular  rli,st»jist>^  an*!  results  in  the 
formati(»n  oi'  cold  abscesses.  Its  proceeds  most  often  from  the  iuaste>i<l 
cells,  but  Hmietimes  from  the  fnintal  sinus  or  other  pr»iut.  It  is  seen 
most  often  in  cachectic  cliildren.  There  is  often  a  history  of  trifling 
injnry,  whieli  leads  first  to  hemorrhage  and  then  to  snb|M?riosteal  abse'e'^s. 
There  is  freipiently  ibrmatifiu  of  r^sseous  nc^hdes  in  the  jM^riostenm  which 
can  be  mc»ved  <»ver  the  underlying  bone.  As  tlie  ease  lK'ei>mes  ehrotiic 
these  l^eeome  fixed  an*l  finally  inseparable,  while  n!(»re  bony  material 
is  deposited  al>out  them.  The  *'o]d  af>s*'ess<;'s  tend  to  evacuate  iheins4*lves 
in  the  course  of  time,  witli  more  or  less  destruction  of  tissue  if  not  pi*op- 
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erly  cared  for.  There  result  freauently  sinuses  leading  down  to  carious 
or  necrotic  bone.  Often  in  children,  sometimes  in  adults,  there  will  be 
found  actual  perforation  of  the  bone,  so  that  the  membranes  beneath  are 
exposed  during  the  necessary  operation.  It  has  occurred  to  the  writer, 
for  instance,  to  find  at  least  seven  or  eight  of  these  in  one  cavse.  When 
attacked,  o])eration  should  be  so  thoroughly  made  that  all  suspicious  and 
tubercular  granulations  are  scraj>ed  away  and  their  bases  cauterized  with 
zinc  chloride. 


ACUTE  OSTEOMYELITIS;    CRANITIS   ACUTA. 

This  occurs  most  frequently  after  injur}- ;  it  is  rarely  spontaneous. 
When  apparently  idiopathic  it  is  usually  the  extension  of  destructive 
processes  from  some  neighboring  jwint,  particularly  the  middle  ear.  It 
has  been  known  to  occur  after  the  removal  of  a  small  area  of  |)eri()steum 
required  by  a  rhinoplastic  o|)eration.  As  a  rule,  it  does  not  occur  imme- 
diately after  injury,  there  being  an  interval  of  from  ten  to  fourtt»en  days, 
during  which  the  wound  may  apiK?ar  to  be  granulating,  when  suddenly 
there  is  accession  of  fever,  with  chills,  etc.  Now  the  pericranium  will 
be  found  loosened,  and  in  the  depth  of  the  wound  some  collection  of  pus, 
which  is  often  of  the  greenish  hue  produced  by  the  bacillus  pyocyaneus, 
the  api)ea ranee  of  this  organism  indicating  at  least  a  tardy  convalesence 
if  nothing  more  disastrous.  Xot  infrequently  this  condition  may  lead 
to  general  pysemic  infection,  pt^rmitted  by  the  proximity  of  the  diploetic 
veins.  Then  the  clinical  picture  before  us  is  usually  one  of  sinus-phle- 
bitis, and  the  first  serious  symptom  may  be  a  violent  chill.  On  the  \^xy 
first  suspicion  of  swelling,  tenderness,  suppuration,  or  even  oedema  of 
the  local  parts  there  should  be  such  sj)eedy  attention  to  the  condition  as 
to,  if  possible,  prevent  the  occurrence  of  deei>er  lesions.  That  destruc- 
tion oi  bone  from  such  disease  may  be  extensive  is  proven  by,  v,  //.,  an 
instance  reported  by  Dupuytren,  who  saw  the  entire  vertex  of  the  skull 
involved  after  a  diffuse*  phlegmon. 

Pathologically  speaking,  these  ceases  are  for  the  most  part  an  osteo- 
myelitis of  the  diploe.  C)n  section  the  spongy  tissue  of  its  structure 
will  be  found  saturated  with  pus  and  i>r()ducts  of  degeneration  of  bone- 
marrow.  Usually  these  will  have  a  distinctly  greenish  tint.  Sometimes 
there  is  a  distinct  collection  of  pus  between  the  bone  and  the  dura,  as 
Dupuytren  and  Pott  long  ago  indicated.  As  a  rule,  however,  the  inn(»r 
surface  of  the  bone  is  not  bathed  in  pus.  Tlie  veins  of  the  diploe  i)lay 
a  ver\'  prominent  r6le,  and  will  be  found  filled  with  breaking-down 
thrombi.  When  these,  as  is  too  often  the  case,  enii)ty  their  contents  into 
the  internal  sinuses,  there  is  practically  no  chance  for  the  i)atient's  life. 
In  this  light  it  is  j)erhaps  fortunate  when  the  dnni  is  separated  from  tiie 
bone  by  pus,  since  this  emptying  of  the  dii)lootic  veins  is  then  less  likely 
to  occur.  Osteomyelitis,  therefore,  here  as  in  other  sj)ongy  bones,  occurs 
as  another  expression  of  the  ease  with  which  a  true  embolic  and  meta- 
static pycemic  disturbance  can  be  s(^t  up. 

The  progrnosis  is  for  the  most  part  unfavorable,  but  will  depend  in 
large  measure  on  what  «in  be  accomplished  by  treatment.  This  must  be 
extensive  incision  and  ex])osure  of  the  diseased  parts,  which  means  the 
use  not  only  of  the  scalpel,  but  of  the  chisel,  trephine,  and  other  bone 
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instnimtiits.  IIt'R%  tis  els^nvherc,  uiw  mny  siiy  that  the  surgeon's  iiij^tru- 
meiits  jiKlieiously  iLstnl  will  do  k\ss  hiiriii  thriii  ])iis  ;ilk»WL*d  to  take  it8 
own  ('oiir>3e  and  tmvt4  nicjrf  tk-fplw 

Asiik^  from  fxposun*  and  removal  fit*  1>uiil%  the  treatment  of  thej?e 
caries  is  jn-artieally  the  saine  as  that  of  siiius-phlehitis,  t(»  whiefi  tlie  n^uder 
is  referrink  It  all  tjiny  be  sinnineJ  U[>  in  tlieatlvke  to  oxjH»se  rm-reilehsly 
the  foeos  of  disear^e  over  its  entir*'  extent,  to  remove  rieerotie  tis^sue,  to 
disinreet  thoroii^lily,  to  eaiiterize  freely  with  zine-chloride  Hokttion,  50 
|>er  eeiit.  The  writer  advises  to  irrii^ite  well  after  iishi^  this  caustic, 
since  in  one  case  experieri*'e  taught  Thiersc_*h  its  eapahility  of  actinj^ 
tliroiitrli  tin*  entire  thickness  of  an  avera^^'  skull  and  attectini^  the  partjj 
hciieath.  In  Thierseirs  c^isi.^,  however;  lie  liad  t<»  deal  with  mncollou,s 
bone,  which  probably  was  les8  resistant  and  more  porous  tlmn  ordinarily 
is  tlie  caseJ 


ruRONic  ngrms;   rRANiTis  chronica. 

This  condition  may  develop  from  exposure  (»r  injury  of  the  enmial 
bones.  S|iou<ry  «z"ra nidations  pn^lifeniti*,  auuMijj;  which  little  fragments  of 
the  external  t^ible  die  and  niv  extruded.  The  ixjiulition  may  hist  for  a 
lon^  time  and  healing  lie  tetlituis.  In  most  eas<'s,  however,  there  ii»  a 
pecidiar  canse^  cither  constitutional  syphilis  or  tubercular  disease.  It  lA 
p[js*iil)lc  alst»  for  suppurative  ilegeucratiou  ta  extend  tlown  tfi  tlie  iMme; 
and  this  is  nicest  eourrnon  in  tlie  tenifmral  region  and  the  neighlM>rhiXMl 
of  the  middle  ear.  1'hi'  tnbercnlous  t  liaraeter  of  most  ca^es  of  cmnial 
caries  luts  tady  c(un[Karatively  nnu'iitly  bei'u  generally  recogni/eck  It 
j^eems  to  be  precedwl  by  conceakKl  fonuatitaj  of  granulation  tissue  in  tlie 
diplcx',  which  leads  first  to  cancel  hais  tlcgenenition,  as  a  rt*sult  of  vvliich 
the  ovialving  biHUMlics,  wliih-  the  surronn<ling  fKjrts  ])articipate  more  or 
less  in  the  process.  Wlien  a  seijucstrnm  forms  it  is  usually  of  the  entire 
thickness  of  tlic  Ixaie.  It  is  sornctijucs  scparatetl  spaitaneously,  a  gmn- 
ulating  dum  being  thus  ext>oscik  Tlu.'  pctrosid  ami  mastoid  jM>rtions  of 
the  teniptmd  are  most  fretpicntly  involved  in  this  }>mccss.  Thes<*  legions 
may  be  niultiple,  and  Sirin  and  others  in  castas  of  mnltiple  mriei«  have 
found  that  a  tubercular  meningitis  hail  been  produced  by  extension. 

It  (d'tcn  liapfM^us  that  the  lirst  symptoms  t»fcari(*s  an*  the  <ic<'urri»nce 
of  riut*tuating  tuiuor,  cither  from  a  l>reaking'tlown  gnnnua  or  a  inihl 
abscess,  and  that  if  this  lie  incisiHl  one  comes  at  otu'c  u|>«hi  exjMjscil  Ih^ne. 
In  some  of  these  aises  thei'e  will  be  lieadacbe  and  Icndcrness,  from  which 
other  ca^es  will  he  c|uite  free.  In  most  extradnnil  collections  of  pus 
severe  symptoms  are  provoked. 

Calender  has  rejxjrtcd  the  case  of  a  ten*vear-old  boy  who  (Miniplaincd 
of  pain  and  somui>lcncc  :  after  ten  days  an  aliscess  ap|M.»ar(Ml  on  the  right 
temple,  after  whose  sjMmtancfHis  cvacuatii>n  a  sci|ucstrum  was  isidat^l 
which  involve*!  the  entire  thickness  of  the  underlying  Ijone.  When  the 
dura  is  thus  ex|K).sc<l  Ijrain-pid.sjit ions  are  visilde  nn<l  are  augmentcMl  by 
tleep  respiration.  In  other  instances  absccssi^s  c*innc<?ti'd  with  perfom* 
tion  liave  bi^rn  kmnvn  to  pulsiitc  externally. 

Parts  adjaecnt  arc  likely  to  suffler  from  crunpli(*ations  ;  thus,  when  the 
tennHiral  in  involved  licaring  will  be  usually  c*omproniised.     Tlierfi  may 

»  Vitk  Albert,  **Cnmial  Ostcomyelkis,*'  The  Medical  Wtek,  1894,  vol.  ii^  No.  «K 
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be  also  involveuient  of  sjieeial  nen*cs.    By  proximity  of  tsome  large  ves.sf  1 
there  may  be  serious  or  fatal  hemorrhage.    Tliis  danger  is  greatest  in  the 


Fio.  406. 
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CarU^e  with  perforation  and  ofttcoscleroslB  (Bruos). 

Iirection  of  the  transv*erse  mim^  ami  the  internal  carotuh  In  teniiKHtil 
caries,  however,  the  greatest  <hyigi'r  is  with  reftTenee  to  exteii?^ion  alinig 
the  dura  to  tlie  sinuses,  and  even  to  tlie  hndn. 

The  treatment  fov  earies  is  praetieally  iipr^nitive,  although  when  dtie 
to  syphilis  there  is  urgent  need  tor  sjK'cilie  nuMlieation  as  ^vell. 


Gangrene  of  the  Bonb;  Necrosis. 

Necrosis  of  the  skull  is  sehlnm  met  with  exeept  as  alKive  or  as  a  direct 
or  indirect  result  of  injury.  It  may  follow  a  violent  separation  of  ilie 
hone,  ei^peeially  wlien  this  lias  not  been  cleanly  and  exactly  reappIiecL 
If  l»one  has  been  so  exposed  as  to  beeonie  dry  l>y  evaporation,  it  is  very 
likely  to  untlergo  necrosis.  Snt*h  nerrosis,  however,  is  usually  eonfined 
to  the  external  table.  Havianl  has  reported  a  rase  where  two  years  after 
a  blow  the  entire  vertex  of  the  skull,  eorresjH aiding  to  the  [mrtion  (>rdi- 
narily  removed  Ufion  antnpsy,  l>eeiyue  neerotie  and  separated  of  itself. 

After  severe  burns  of  the  sealp,  such  as  are  obst^rved  in  ehildren,  we 
frequently  have  necrosis  of  the  outer  talde.  Should  the  heat  have  l>eeii 
very  great,  the  entire  tliiekness  of  the  hone  may  die.  In  one  eas<>,  re- 
ported by  Kirkead,  the^n^  sepanitrd  fnnu  the  skull  uf  a  seventy-year-old 
paretie  woman  a  iiieee  uf  l»(»ne  seven  inelies  lung  ami  five  inehes  wide, 
leaving  tlie  dura  ex|»«»sed  and  gnuudnting  Ur  tliis  extejit. 

Bnitca  has  reported  the  case  of  n  eliild  who  lost  three-fourths  of  the 
surface  of  his  skull  by  necmsis  folhiwiug  a  burn.  In  neei'osis  of  the 
Vol*  II~3^ 
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internal  table,  which  is  relatively  very  rare,  Nature  makes  ciforts  to  ex- 
trude the  sequestrum  by  a  slow  process  of  granulation  and  liquefaction 
of  overlying  bone. 

Brotherston  extracted  from  a  frontal  bone  a  sequestrum  which  had 
been  fifteen  years  endeavoring  to  separate  itself.  The  seciuestra  most 
easily  separable  are  those  due  to  tubercular  disease.  It  is  the  peculiarity 
of  all  cases  of  cranial  necrosis  that  here  the  sequestrum  is  not  surrounded 
by  bony  new  formation,  as  is  customary  in  the  other  bones  of  the  skeleton, 
there  being  no  re<luplication  of  the  skull  or  parts  adjacent  to  the  lesion. 
There  may  be  met  with  a  thickening  of  the  surrounding  bone,  but  nothing 
like  the  real  formation  which  accompanies  necrosis  elsewhere. 

Injuries  to  the  Head  Previous  to  Birth. 

The  foetal  head  in  ^itero,  surrounded  by  amniotic  fluid,  is  shielded 
from  most  injuries.  Particularly  during  the  later  months  of  pregnancy  it 
is  protected  by  the  position  which  it  usually  occupies  behind  the  pubis. 
Of  cr)urse  wounds  j)enetrating  through  the  abdominal  walls  of  the  mother 
into  the  uterus  may  at  the  same  time  injure  the  foetus,  and  it  is  j)ossible 
tliat  such  injuries  occur  oftener  than  is  generally  reporteil.  That  even 
Avithout  penetrating  wounds  or  without  j)erceptiblc  injurj-,  or  at  least 
with  only  trifling  external  lesion,  the  head  of  the  fa?tus  may  be  injured 
is  evidenced  by  many  recorded  cases.  For  instance,  Dieterich  *  saw  a 
new-born  girl  upon  both  sides  of  whose  head  there  was  a  loss  of  sub- 
stance, the  defect  being  filled  with  granulation  tissue  and  showing  cica- 
tricial tissue  around  the  l)orders.  Both  forearms  were  broken  and  callus 
could  be  perceived  in  each  arm.  The  mother  had  fallen  two  weeks  before 
her  delivery.  Abele'  rt»ported  the  case  of  a  woman  thrown  to  the  ground 
by  a  cow,  whose  foot  injured  her  abdomen.  Some  weeks  later  she  bore 
a  child  with  a  long  wound  upon  the  forehead,  which  was  suppurating. 
Tamier^  reported  to  the  Paris  Society  of  Surgery  a  one-day-old  child 
with  a  well-marked  scar  i\]nm  the  side  of  the  hond. 

Many  cases  of  skull-fracture  have  been  reported  as  occurring  before 
birth,  which  doubtless  really  occurred  during  delivery.  Maschka*  has 
reported  the  case  of  a  young  woman  in  the  eighth  month  of  pregnancy 
who  fell  from  the  seconil  storv,  broke  both  thigiis,  and  died  in  six  hours. 
The  fretus  within  the  utenis  showed  multiple  fi-actures  of  the  skull  as 
well  as  bl(X)d-<»Iot  inside  and  outside  the  hone.  Blot*  reports  a  woman 
falling  considerable  distance  during  her  first  confinement  and  sustaining 
severe  contusions  and  fracture  of  the  thigh.  The  child's  head  revealed 
crepitation  at  many  points,  and  investigation  showed  that  both  parietal 
bones  were  broken.     The  child  die<l,  but  the  mother  lived. 

The  question  whether  the  mother's  parts  themselves  can  participate 
in  injury  to  the  fietus,  so  that  injuries  to  the  skull  can  occur,  is  i)eriiaps 
still  open.  That  extravasations  of  blood  or  depressions  produced  by 
pressure  of  the  mother's  j)arts,  such  as  exostoses  from  the  vertebra^  or 
pelvis,  may  injure  the  skull,  there  can  l)e  no  doubt.  Tiiere  is,  for  in- 
stance, a  sjieeimen  in  the  St.  Petersburg  Collection,  reported  In'  Bidder — 

*  Wuritem.  Med.  CoiTCshlatt.j  183.S,  vol.  viii.  p.  5.  ^  75,7/^  ^.q]  y.  p.  1. 

»  Un,  Mid.f  1872,  No.  33.  *  /V^k/.  Vin'ttljnhir.^i^chnfty  1850,  vol.  iv.,  p.  105. 

»  BulL  de  VAcad.  Royale  de  Med.,  Paris;  1S47-4S,  p.  1032. 
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lA  fietus  of  seven  monthj!^^  with  a  long,  deep  depression  along  the  sagittal 
suture,  in  which  one  of  the  feet  had  rej^ted.  There  are  many  other  spei*i- 
mens  in  exit^tenee  which  lead  one  to  think  that  the  pressure  uf  the  feet  j 
may  work  serioiLs  injury  to  tlie  head. 

Injuries  to  the  Heajd  duhing  Bibth. 

bloody  tumors  of  the  xew-borx  ;  caprx  sltccedanet'm. 

No  matter  what  the  ]iresentation,  there  always  ai>ix?ars  at  the  pointi 

w^here  pressure  has  heen  least  a  tnuitir  of  the  scalp  in  tlie  new-born,  i»r- 
dinarily  known  as  *' caput  sneeedauenm/*  which  usually  ipiickly  disap- 
[>ears  after  birth.     It  is  in  most  instauees  an  expression  of  the  fact  of  |' 
niinininui  pressure  at  this  point.     While  iu  one  sense  the  pressure  upon  ' 
the  fetal  ImmIv  is  every wheix'  the  same,  pailly  because  of  the  amniotic 
Huid  in  which  it  lies,  this  condition  is  altered  during  delivery,  and  that 
portion  presi?nting  at  the  os  is  relieved  nf  nuist  of  the  surrounding-  jires- 
sure-     When  delivery  ix-eurs  with  unrui>turcd  membranes  this  timior  is  J 
redueeil  tu  a  minimum,  except  when  there  are  ilisprojHntions  betweeni 
the  size  of  the  head  and  that  of  the  pelvis.     In  very  narrow  pelvc*s  the] 
head  may  he  forced  into  the  j>Glvis  in  such  a  way  that  at  the  cDgagtHil 
portion  pressure  upon  the  veins  is  very  much  intTeasetL     That  iu  thesel 
instauees  the  cranial  hones  are  not  surprisingly  compi'e^sed  is  rcmark-l 
able.     In  normal  iKdves  the  t^irniation  «»f  caput  sueeedanenra  only  «x^cnrij 
when  the  greatest  diameter  of  the  fa'tal  liead  engages   n  the  i>el vie  strait  j 
iu  other  woixis,  where  the  presentation  is  frontal. 

This  tumor  consists  practically  of  oedema  of  the  soft  {larts  outside 
the  skull.     If  incised,  there  (inurs  out  a  rich  yellowish  fluid,  mainl 
serum  staine^l   with   blnnd.      Wlicu   the  large  ves^sels  are  ruptured  W€ 
have  eeehymoses  of  tlie  skin.     These  are  sit  frefpieut  that  it  is  often  \^o^' 
sihle  to  diagnose  the  |>re.sentation  Ijy  the  ap|)carance  of  the  infant's  heatl, 
Cai"e fully  exanuneil,  there  are  often  found  thin  extravasations  outside  or 
beneath  the  pericranium.     After  delivery,  as  the  etpiilibrinm  of  circula- 
tion  is  regsiinetl,  these  tumors  ordinarily  (juiekly  vanish.     Sometime 
they  change  iu  hicati<ni,  ami,  as  infants  rest  for  the  most  part  u])on  thel 
back,  the  oedema  may  shift  to  the  oecipitid  region.    These  tmnor^  uguallyj 
disiipiH?ar  by  the  thirtl  i>r  fourth  day. 


OONTrSION    OF    THE   SCALP. 

In  narrow  (xdves,  e^specially  with  projecting  promontory,  the  neW'J 
iKiru  head  may  show  more  or  less  etuitusiou  of  the  soft  parts,  consisting 
for  tile  nmst  part  of  limited  infiltrations,  which  usuaily  cjuickly  vanish, 
init  whicli  may  go  on  even  to  gjingreue  of  the  skin,  which  may  \ye  intli* 
cated  even  later  in  life  by  cicatricial  areas  over  whicli  the  hair  does  not. 
grow.  Sometimes  thei=ie  lej^iona  arc  foIlowe<l  by  acute  phlegmons,  an^ 
the  little  [jatient^  die  tlierefrom.  The  results  of  the  apiilication  of  for 
ceps  are  (piite  similar,  only  they  are  onlinarily  quite  distinctive.  Tliej 
are  usually  dr)ul>k\  one  op|R»site  the  otiier.  It  has  been  known  thafj 
fatal  septic  inflamuiation  has  resulted  from  injuries  to  the  head  pnxlu 
by  forceps. 
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CEPHALHEMATOMA  DP  THE   NEW-BORN  ;    THROMBUS   NEONATORUM. 

A  tumor-like  collection  of  fluid  blood  between  the  pericranium  and 
the  bone  of  the  new-bom  skull  is  known  as  "  cephalneematoma  neo- 
natorum/^ These  have  been  divided  into  the  epicranial  and  the  sub- 
aponeurotic, the  latter  being  the  rarer.  These  lesions  occur  on  an  aver- 
age once  in  two  hundred  cases.  About  the  same  causes  come  into  play 
as  in  the  lesions  mentioned  above,  the  most  common  one  being  direct 
pressure.  These  lesions  are  also  found  directly  over  the  fissures,  where 
they  may  be  caused  by  sliding  of  the  bones.  Termin  has  described  a 
typical  cephalhsematoma  overlying  a  fracture  of  the  new-born  skull. 
Bergmann  refers  to  similar  conditions  due  to  pressure  of  the  mother's 
parts.     In  one  case  he  found  hemorrhage  both  inside  and  outside  the 

|)ericranium,  the  underlying  bones  being  fissure<l.  Coincidence  of  such 
esions  with  intracranial  hemorrhages  has  been  noticed  by  Rokitansky 
and  others,  while  Scheglow  ^  has  described  four  such  cases.  Most  of  the 
blood  thus  poured  out  escapes  as  the  result  of  vascular  injuries  occurring 
during  delivery.  This  may  continue  during  the  first  few  hours  after 
birth.  If  this  blood  is  not  quickly  absi^rbed,  there  will  appear  after  a 
few  hours  a  consistent  tumor  surrounded  by  a  circular  border  on  a  dif- 
ferent level,  so  that  on  palpation  the  impression  given  to  the  finger  is  as 
if  the  skull  had  been  depressed  over  this  area.  Inside  of  this  ring  the 
tumor  may  be  elastic  and  even  fluctuating.  Some  have  described  this 
ring  as  occurring  so  early  as  the  second  day  ;  others,  not  until  the  second 
week.  Numerous  preparations  in  existence  make  it  plain  that  this  zone 
of  hardened  tissue  is  the  elevated  periosteum,  which  has  gone  on  rapidly 
toward  partial  or  complete  ossification,  and  proceeds  toward  the  centre 
in  isolated  patches  resembling  small  Wormian  bones. 

Diafirnosis  is  easy.  It  is  necessary^  mainly  to  distinguish  only  from 
encephalocele.  Le  Dran  once  mistook  a  cephalhsematoma  for  a  hernia 
cerebri,  the  bony  ring  being  so  prominent  as  to  be  mistaken  for  an  open- 
ing in  the  skull.  As  elsewhere  noted,  encephaloceles  are  most  common 
near  the  middle  line,  while  cephalhiematomata  are  most  common  in  the 
parietal  regions.  Such  formations  of  now  bone  are,  however,  not  con- 
stant :  the  effused  blood  may  vanish  within  three  to  ten  days,  after  which 
the  pericranium  becomes  reattached.  These  bloody  tumors  also  may 
suppurate,  infection  occurring  from  some  slight  abrasion  or  lesion  of  the 
neighboring  skin.  If  pus  replace  blood,  we  have,  of  course,  an  abscess. 
Even  if  this  be  subperiosteal,  after  free  incision  and  cleansing  the  peri- 
osteum will  usually  reapply  itself  St.  Germain  has  related  a  case  of 
gangrene  of  the  skin  over  a  cophalhfematoma  with  necrosis  of  the  under- 
lying bone,  so  that  several  fragments  were  removed,  causing  later  pro- 
lapse of  the  brain  and  finally  death  of  the  child. 

The  treatment  of  these  lesions  should  be  confined  for  the  most  part 
to  prevention  of  suppurative  inflammation.  If  this  be  done,  the  bloml 
will  usually  disappear  spontaneously.  Dieffenbach  and  others  have 
recommended  free  incision,  but  it  is  for  the  most  part  unnecessary.  .\n 
uninflamed  tumor  of  this  kind  is  better  loft  alone.  Even  when  it  is 
necessary  to  remove  its  contents,  it  is  often  best  to  do  this  by  aspiration 

'  McUeriaiien  z.  path,  Anat,  des  CcphnlhcFmntomit,  etc.  [Riipsiiin],  1876,  p.  35. 
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rather  than  by  incision.     The  latter  can  only  be  called  for  when  suppu- 
ration has  occurred. 

This  subject  cannot  be  dismissed  without  brief  reference  to  the  occa- 
sional occurrence  of  icterus  in  these  cases.  The  jaundice  is  usually  mild 
and  appears  to  be  of  the  hsematogenous  variety ;  in  other  words,  to  be 
due  to  resorption  of  the  extravasation.  Discolorations  of  the  sclera  and 
the  skin  are  occasionally  noticed,  and  also  in  the  urine  there  may  be 
found,  on  proper  tests,  biliary  coloring  matter. 

DISPLACE3IEXTS   OF   THE   CRANIAL    BOXES. 

In  the  foetal  head  the  cranial  bones  are  easily  displaced.  As  the 
result  of  pressure  during  delivery  the  sha\ye  and  size  of  the  head  are 
materially  altered.  Within  ordinary  limits  the  process  is  a  physiological 
one.  Occasionally,  however,  it  passes  beyond  this  degree  and  becomes 
pathological.  Obstetricians  have  described  a  more  or  less  regular  method 
of  displacement,  varying  with  the  presentation.  In  the  common  occip- 
ital presentations  the  occipital  bone  is  pushed  beneath  the  parietals.  In 
the  average  narrow  pelvis  the  temjx>ral  bone  comes  in  contact  with  the 
sacral  promontory,  and  is  usually  displaced.  Fritsch  has  described  the 
case  of  a  boy  of  twelve  who  presented  remarkable  deformity  of  the 
skull,  due  to  the  fact  that  in  the  mother's  pelvis  the  conjugate  diameter 
was  only  ten  centimetres ;  and  there  can  be  no  question  but  that  the 
asymmetry  of  many  skulls  is  to  be  explained  in  this  way.  This  will 
also  explain  that  kind  of  oblique  shape  of  the  skull  in  which  one  oblique 
diameter  is  very  different  from  the  other.  It  has  been  claimed  that  the 
peculiar  dolichocephalic  form  of  certain  skulls  is  due  to  face  presentation. 

DISTORTIONS,    FISSURES,    AND   FRACTURES  OF  THE  CRANIAL   BONES. 

When  we  rememl>er  the  tremendous  pressure  to  which  the  foetal  skull 
is  subjected,  it  is  not  strange  that  its  form  or  shape  is  affected  in  jxLssing 
through  the  pelvis,  and  thus  it  may  happen  that  certain  of  the  cranial 
bones  arc  flattened  or  warped  to  a  large  extent.  Bergmann  and  others 
have  described  certain  more  or  less  common  alterations  due  to  pressure 
from  the  promontory  and  to  other  causes. 

The  progrnosis  of  distinct  depressions  is  bad.  Schroeder  found  that 
of  65  children  born  with  this  defect,  22  were  dead  at,  and  10  died  soon 
after,  birth,  and  that  only  33  lived  for  any  length  of  time.  The  causes 
of  death  were  for  the  most  part  intracranial  hemorrhage  with  consequent 
asphyxiation  from  j)ressure.  It,  moreover,  haj>pens  that  many  of  these 
children  who  live  to  grow  up  develop  epilepsy  or  other  cerebral  lesions. 
Bergmann  has  reported  the  ease  of  a  girl  of  fourteen  whose  mother's 
pelvis  was  so  narrow  that  force])s  w(»re  used  for  a  long  time,  and  who  pre- 
sented a  deej>  funnel-shaped  depression  of  the  occipital  with  abrupt  edges  ; 
the  overlying  skin  had  become  gangrenous  and  tedious  sup[)uration  had 
followed  its  separation.  There  was  a  <lej)ression  at  least  a  centimetre  deep 
close  to  the  superior  curved  line,  covered  with  adherent  and  bald  skin. 
This  child  had  sutVcred  from  epileptiform  convulsions  for  three  years. 
The  case  is  of  interest,  since  it  shows  the  result  of  early  dej)ression  on 
the  later  life  of  the  indivi<lnal,  and  teaches  the  wisdom  of  early  remedy 
of  such  defects.     In  early  times  these  injuries  were  of  more  frtM|uent 
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occurrence  than  of  late,  Inrgely  heomi,se  of  tlie  iiiiprnveiTR'nt  in  the  shajx* 
aiid  handling  of  forceps,  iliehaeli?^  has  given  the  lii.^turvnf  one  woman 
Willi  narrow  nelvis  wljci^it*  iirst  and  scHMind  eliiUhvn  were  honi  with 
bn>ken  skulls  Itei-anse  of  it,  while  tlie  thinl  survive<h  In  a  skull  in  the 
niu.seuni  at  Halle  the  disastivms  rtteets  of  Inreeps-pressure  are  shown  by 
fmctures  of  the  left  frontal  and  right  *K"eipital.  Fritseh  has  pictured  a 
ease  Mhere  in  deliveiy  by  the  ft't-t  the  tenijM»ral  bone  of  a  child  wau 
broken  into  fragments.  It  oceurre*!  dnring  version  and  rapid  delivery 
because  of  nipture  nf  the  uterus.  With  fattening  i>f  the  [wirietal  In  me 
fn^cnr  often  snmll  fissures  an<l  Hjlutioiis  of  continuity  radiating  from  the 
parietal  prominenee. 

Fxo,400. 


^iji 


^^^ 


f  right  frontal  Ixmo  in  u  newlxtn*  Itifuni ;  frwriurt^  rxttrulInK  trito  r»rbit  (Brtjn&), 

Defects  of  ossification  are  u*it  entirely  siM»ntanet»us,  liut  may  be  due 
to  the  direct  results  of  injury.  Tliey  may,  moreover,  l>e  often  mistaken 
for  the  results  of  fracture.  This  uuiy  be  of  medico-h'gid  import,  since 
numerous  defects  have  iK'en  mistaken  lor  injuries,  and  rtct  nrHih  In 
certain  casi's  of  very  incoui|dete  ostet»genesis  the  sktdl  has  acted  as  if 
broken  into  numenais  fragments.  Careful  study  i>f  sueb  a  case  will 
ensure  !t«  proper  apiHvciatiou  antl  the  avoidance  of  ernir,  ( Vide 
"Aplasia  Cranii.*')  ^'iolent  separation  of  sutures  CK-curs  most  often 
at  the  vertex.  Thus,  one  parietal  hon<*  may  be  prt*s.sefl  h>  deejdy  in  wan! 
as  to  complt^tely  scpamtc  it  frtan  its  fillow.  8(^pamtioii  of  the  temixmil 
and  jMirietal  Ixines  is  most  connuou  in  deliveiy  after  juidalic  version, 
A  very  rare  injury  occurring  in  some  ot'  thesi'  cases  is  a  sejximtion  of, 
the  condyloid  ptxicesses  from  the  m'tipital  Inme  projKT.  This  is  known 
to  occur  frequently  when  the  skull  of  the  dead  foetus  is  crushed  in  oi-der 
to  facilitate  delivery.  It  is  known  also  to  r>ceur  in  delivery  after  podalic 
version.  Wiuckel  founri  it  on ee  after  a  ni»rmid  proeiitatiMU,  and  8eliroe- 
der  reports  it  as  iK'curring  twire  after  <litlieult  deliv(*ries. 

Treatment  of  Depressions  in  the  Skull  of  the  Ne^w-born. — In 
the  ordinary  text-books  the  conditions  above  deseribed   have  been  al- 
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lucled  to  a8  niiKSt  im^satinfactory  to  treat.  It  lias  beeu  held  by  many 
tliat  thee^  ilepres^it*nrt  come  right  oi'  theiiirielve:*,  the  natural  resiliency 
of  the  bone  and  the  intracranial  pressure  l>eing  supposed  to  effect  all 
that  iri  necessary.  There  are  certainly  some  castas  on  record  which 
justily  this  vie\\\  and  yet  the  very  iact  that  a  number  of  mo.st  nnfbrtii- 
nate  resnlts  have  been  the  eonj^e<jueuee  of  delay  >;hotild  make  uj^  ready 
to  interfeiT,  if  neces.sar\\  very  early*  The  neunilogists  and  surgeons  of 
to-day  see  iiunieTOus  cases  of  hemiplegia  or  other  cerebral  lesions  due  to 
injuries  occurring  at  birth  wliieli  liave  failed  to  be  rectified  by  natural 
processes.  Fritsch  has  regarded  these  ca^s  as  generally  fatal,  since 
even  if  the  cliild  cries  lustily  at  f)irtli,  it  usually  beetimes  drowsy  in  a 
few  hours  ant  I  dies  of  stupoi\  Si^hnKiler  lias  advistnl  immediate  ope- 
ration,  esj>eeially  if  there  are  symptoms*  He  recommends  fiivt  imeii- 
liKitie  tmiction  ;  this  failing,  trephining,  which  per  se  is  not  dangerous* 
He  believes  in  owrating  on  nearly  every  ease  of  frontal  depresgioiis^ 
since  these  h^ss  i^lteu  right  tlieuisclves.  Jennings  *  has  made  a  str^mg- 
plea  for  ionnctliate  o]n4*ation,  and  reports  four  cases  l)y  himsc^lf  and 
other  operators  in  which  it  was  done  within  a  day  t»r  two  after  birth  for 
depressions,  and  in  every  ease  with  success.  McKennan  ^  has  rejK»rte<l 
depi'cssion  of  the  skull  with  the  elukl  comatose  aiid  barely  alive.  The 
depression  was  over  the  frontal  region,  Incisiim  was  made,  and  the 
biine  elevatetl  after  using  the  small  trephine.  Then  the  l)utton  was 
replaced  an<l  the  wound  dress<Hl,  In  ^\v  minutes  the  child  ojiened  «>ne 
eye;  in  an  liour  it  cried  ;  and  it  made  eventually  a  perfect  recover}'. 

Snn*th  repcjrts  the  case  of  a  boy  five  and  a  half  yeai's  old  with  spastic 
contmctures  and  imralyses  of  the  arms  and  legs,  unable  to  stand,  intel- 
ligent, but  scai-cely  able  to  articulate.  Symptoms  present  from  birth. 
Tnm^verse  de[>ression  <^f  occipital  bune,  two  and  a  (piarter  inclies  wide, 
found  just  beluw  the  occipital  prdtulwrance.  Two  ojienings  were  made 
in  the  depressed  bone  by  means  of  a  oue-iuch  trephine ;  these  were 
iuiital  into  one.  The  meninges  ]>rojectcd  fnrcil>!y,  showing  relief  of 
tension,  Woiuid  healed  per  jmumm.  JIarketl  improvement  at  once 
in  child's  general  condition.  Gradual  relaxntion  of  limbs  with  con- 
tinu<»us  improvement  mid  <|uiet  sleep,' 

There  is  then  ample  published  evidence  to  warnmt  the  performance 
of  early  o|R'mtioo  in  evrry  case  that  does  not  prumist*  well  for  natural 
metliods,  whih*  at  the  Siime  time  the  knowledge  fif  wliat  the  future  may 
bring  to  these  aises  the  more  urgently  deman*ls  such  legitimate  inter* 
fereufH?. 


Points  in  the  Suboicalp  Anatomy  of  the  Skull,* 

Before  going  further  in  the  subject  of  injuries  or  diseases  of  the  skull 
and  it^  content^*,  this  appears  to  be  an  appropriate  place  to  intrcKluce 
some  remarks  n|xm  regional  and  surgical  anatcany  not  met  with  in  the 
onlinarv'  text-liooks,  and  of  the  greatest  importance  to  the  surgeon* 
The  infomiation  given  herewith  may  not  be  applicable  in  the  imme* 

'  3W.  lifeorrt,  IHIM.  vol  3tlri.  p  ]m, 

»  PitU.  ilhci  Rrrinr,  J8t»4,  vol.  vul  p,  12ij.  »  f^nrrt,  ISH  No.  S700,  p,  198. 

*  The  writer  ncknowledi^pi^  hU  ini1ebte<1neMfi  to  itie  ^ork  uf  Muc^wen  on  It^MouM Diitmtm 
oj  th€  Bmtu  in  the  preparnlitm  of  mncli  of  thin  sfclicm* 
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diately  ensuing  pages,  since  it  pertains  in  a  measure  to  ,the  regional 
directions  necessary  to  observe  m  operations  for  deep  abscesses,  etc. 

The  masto-squamosal  suture  marks  the  lower  and  posterior  limit  of 
the  squamous  bone,  where  it  forms  the  outer  wall  of  the  mastoid  antrum. 
Operative  measures  confined  to  this  plate,  and  not  penetrating  through 
it  to  the  petrous  bone  or  to  the  inner  wall  of  the  antrum,  are  safe  from 
injuring  the  aqueduct  of  Fallopius  or  the  sigmoid  sinus.  The  petro- 
squamosal  sinus  is  practically  a  foetal  structure,  which,  however,  persists 
through  life  in  a  certain  proportion  of  cases.  The  ridge  formed  by  the 
posterior  root  of  the  zygoma  indicates  by  its  lower  border  the  level  of 
the  mastoid  antrum.  A  few  lines  above  this  is  the  level  of  the  base 
of  the  brain.  The  posterior  portion  of  the  mastoid  antrum  may  be 
freely  exposed  so  &r  as  its  outer  covering — /.  e.  the  descending  plate  of 
the  squamous — descends ;  but  if  one  penetrates  deeply,  he  will  expose 
the  sigmoid  groove  by  entering  the  mastoid  in  a  backwartl  and  inward 
direction. 

The  mastoid  is  present  at  birth,  and  becomes  externally  palpable  by 
the  second  year.  The  antrum  is  found  at  birth,  though  its  air-cells  do 
not  develop  until  after  puberty,  their  location  being  previously  occu- 

Sied  by  oincellous  tissue.  Most  of  the  cells  ojwn  into  the  antrum,  a  few 
irectly  into  the  tympanum.  The  up|)er  layers  of  these  cells  have  mem- 
brane projecting  into  them  from  the  antrum.  They  usually  communi- 
cate, but  a  thin  partition  of  bone  separates  them  from  the  sigmoid 
groove.  Occasionally  this  is  defective,  the  wall  of  the  sinus  being  then 
separated  only  by  a  fibrous  membrane ;  even  this  is  sometimes  lacking. 
This  partition  is  perforated  by  minute  veins,  forming  a  communication 
between  the  sinus  and  the  antnmi.  Occasionally  the  mastoid  is  double. 
In  some  animals  it  remains  quite  separate,  and  it  has  even  been  found 
separate  in  the  human  skull.  Air  escaping  from  the  mastoid  cells  into 
the  overlying  tissue  may  cause  emphysema  after  a  basal  fracture. 

Fractures  of  the  petrous  Ixme  involving  the  carotid  canal  have  been 
known  to  cause  rupture  of  the  carotid  artery,  with  fatal  extravasation. 
By  caries  of  this  canal  with  erosion  thrombosis  of  the  artery  has  lx^en 
produced. 

The  mastoid  antnim  lies  behind  the  facial  canal,  descending  in  a 
line  with  the  ])assage  between  the  tympanum  and  the  antnun  to  its  inner 
side.  In  onler  to  avoid  injuring  this  during  operation,  one  should  keep 
to  the  outer  wall  of  the  antrum.  The  descending  or  mastoid  portion  of 
this  facial  canal  lies  at  a  variable  distance  from  the  outer  surface  of  the 
mastoid.  Therefore,  in  exposing  the  antrum  the  higher  and  the  closer  to 
the  posterior  zyg(»matic  ridge  the  opening  is  made  the  more  surely  will 
the  facial  nerve  escape  injury.  As  the  tympanic  cavity  is  sometimes 
exposeil,  it  is  well  to  remember  that  the  bend  between  the  two  portions 
of  the  facial  nerve  lies  above  the  fenestra  ovalis. 

The  sigmoid  groiwe  extends  to  the  jugular  foramen  from  a  point  on 
the  outside  corr^si)onding  to  the  asterion.  Its  knee — that  is,  its  anterior 
convexity — is  favorable  in  location,  but  is  generally  found  on  a  level 
with  the  upper  part  of  the  external  bony  meatus.  The  groove  on  the 
right  side  is  generally  wider  and  deeper,  projecting  more  outward  and 
advancing  more  forward,  than  that  on  tiie  left.  This  may  account  for 
the  alleged  greater  frequency  of  intracranial  sequela?  following  otitis 
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media  on  the  right  side.     The  lateral  m\us  may  l>e  indieated  externally 

l)y  a  line  from  tne  superior  border  of  t lie  mastoid  apupliysis  to  the  inion, 
i>r  from  tlie  asterioii  tu  the  iiiion.     It  is  usually  convex  u]m'ai'€l. 

In  ditieivutiatiii;^  Uetweeu  iwinily.^is  of  the  facial  must^lcs  due  to  a 
nerve-lesitiii  and  that  due  to  a  centra!  lesii>n,  the  frirmer  is  much  me^re 
complete.  In  the  latter,  patient.*  are  generally  able  to  chjse  their  eyelids 
voluntarily,  and  they  retain  some  degree  of  emotional  expression,  with- 
out Ljt*8  of  taste  in  the  anterior  two-thirds  of  the  tongue.  Httniulation 
of  the  chorda  in  tlie  tympanom  eiiusivs  prickling  in  the  tip  of  the  tongue, 
while  it>s  dcstru(*tinn  is  followed  l>y  a  unilateral  loss  of  taste  in  the  antc^ 
rior  two-thinls,  Stinuihition  of  one  labyrinth  alfccts  the  seinieireular 
canals  in  both  ears.  Violent  injection  of  fluid  into  a  rabbit's  ear  canses 
vertigo,  nystagmus,  and  rotatit>n  of  the  hejid.  These  canals  may  l>e  enra- 
presseil  by  gnninlation  tissue,  after  the  removal  of  wliieh  symptoms  may 
disai>pear,  A  liar*l  plug  of  wax  pressing  lui  the  meml>mne  may  ean^^e 
|6c»vere  giddiness  in  the  same  way.  Fossilnlity  of  this  kind  of  irritation 
should  always  be  eliminated,  in  sn))[)osiMl  cerebral  abs(»esse.'x,  by  examina- 
tion of  the  ears,  since  giddiness  and  v^omiting  may  thus  l)e  eatiseih 

The  frontal  sinuses  are  usually  sejmrated  by  a  septum  which  h  often 
incomplete  and  occasitinally  wanting.  The  sinuses  are  varialde  in  size 
and  irrcgidar  in  outline.  They  arc  seldom  met  witfi  before  the  s<»vcnth 
yrat*.  In  some  eases  they  are  capable  of  h< elding  two  ounces  of  t1ui<K 
W'licn  attacked  l)y  inflammalioJi  their  linitig  iuen»l>rane,  es|>eeially  that 
of  the  infnndihulum,  swells,  and  exit  of  Huid  is  thus  interfered  with, 
accumulation  autl  retention  ensuing;  The  retained  .secretion  esca|>e$ 
when  iutlinrnnatitju  subsides,  Init  recurrence  of  empyema  is  quite  possi- 
Iile.  By  uleeratitin  au^I  erosion  esca)»e  uiay  occur  at  the  weakest  ))oint, 
usually  on  the  sujiniorfjital  plates,  so  that  juis  may  jKHietratc  through 
tlie  inner  half  of  the  oi'bit.  These  eases  are  generally  seen  in  ophtlial- 
mie  pmctice.  Sjioutaueous  ]>erfomtioii  follows  this  route  in  about  90  [ler 
cent,  of  cast\s.  Perionition  may  oc^cur  through  the  jMisterior  wall  of  the 
frontal  siims,  and  pachyiucuiugitis  ensue,  or  the  interior  may  l>e  invaded 
and  leptomeningitis  or  cerebral  aliseess  result. 


THE    VENOUS    t^IRCfLATlOy. 

One  of  the  largest  of  the  cerebral  veins  is  the  middle  cerebral,  which 
enters  the  great  cavernous  sinus  at  the  lower  end  of  the  Sylvian  fissure. 
The  Sylvian  vein,  the  great  anastomotic,  runs  forward  in  the  |>ostcri*»r 
arm  of  the  fissure,  an<l  ^'olb-ct^  bload  innn  the  surface  «>f  tlie  parietal 
lobe  to  connect  with  tbc  n|>|»er  cerebral  veins.  It  perforate**  tlie  dura 
near  the  lesser  wing  of  the  s|>lieneiid,  ]>iis,scs  backward  in  the  miildle 
f(»ssa,  connTumieates  with  the  middle  meningeal  veins,  and  emj>ties  into 
the  superior  petrosal  sinus.  These  are  the  two  venous  channels  by 
which  blood  from  the  longitudinal  sinus  may  connmmicate  with  the 
basal  sinuses.  Several  of  tlie  eerebni!  vessels  have  ilirect  channels 
which  connnunieatc  with  the  middle  meningeal  veins.  The  veins  of  the 
c<irpus  striatum  and  the  vcutri(*lcs  pass  <lirectly  in  tlie  venie  niagine 
(ialeni,  oix^ning  into  the  stmight  sinus.  In  the  motor  area  there  are  two 
priutnpal  veins — one,  the  great  sii|H'rior  cerebral,  nnining  in  the  pre- 
uolandie  sulcus  and  ocea*iionally  in  the  Kolandic  fissure,  euinmunieating 
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directly  between  the  longitudinal  sinus  and  the  Sylvian  vein  ;  the  other, 
smaller  in  size,  runs  parallel  to  this  in  the  post-Rolandic  fissure,  serving 
the  same  purpose. 

The  frontal  and  diploetic  veins  from  the  parietal  pass  into  the  longi- 
tudinal sinus,  forming  dilatations  as  they  enter.  Marasmic  thrombosis 
of  the  longitudinal  sinus  quite  often  originates  in  these  dilatations. 
They  connect  also  with  the  middle  meningeal  veins,  and  consequently 
form  anastomoses  between  the  above  sinus  and  the  pterjgoid  plexus, 
which  empties  into  the  internal  maxillary  and  deep  facial.  The  longi- 
tudinal sinus  is  also  connected  with  the  veins  of  the  nasal  septum  by  a 
small  vein  penetrating  the  foramen  caecum.  In  this  way  infective  organ- 
isms may  enter  the  sinus  through  the  nose. 

The  sigmoid  sinus  is  the  name  given  to  that  ix)rtion  of  the  lateral 
which  is  contained  in  the  sigmoid  groove.  Thesc^  grooves  are  usually 
asymmetrical,  that  of  the  right  side  being  the  larger.  The  right  lateral 
sinus  generally  receives  the  bulk  of  the  bUxxl  from  the  superior  longi- 
tudinal, and  the  left  lateral  that  from  the  straight  sinus.  The  sigmoid 
connects  directly  with  the  exterior  through  the  mastoid  and  the  pos- 
terior condyloid  veins.  These  are  of  considerable  importance  surgi- 
cally and  clinically,  although  neither  of  them  is  very  constant.  If 
thrombosis  occur  in  the  sigmoid  sinus,  the  mastoid  vein  is  usually  like- 
wnse  affected.  But,  unless  the  thrombus  extends  through  the  thickness 
of  the  skull,  it  cannot  be  observed  during  life,  as  the  large  vein  which 
it  joins  on  the  outside  of  the  cranium  continues  open  and  of  normal  size. 
Pus  is  known  to  collect  in  the  sigmoid  groove  outside  the  sinus,  work  its 
way  along  this  vein,  and  form  an  abscess  on  the  exterior  of  the  skull, 
opening  in  the  upper  part  of  the  neck  ;  or,  on  the  other  hand,  the  mas- 
toid vein  has  been  comi)letely  distended  with  thrombi.  If  so  filled,  the 
mastoid  canal  will  leave  little  room  for  the  exit  of  pus.  When  pus  does 
escape  by  this  path,  there  must  exist  an  extradural  collection  from  the 
sigmoid  groove,  and  the  probability  is  that  the  sinus  itself  is  filled  with 
thrombus.  This  would  be  the  more  probable  if  the  mastoid  vein  is 
found  similarly  filled.  The  posterior  condyloid  foramen  is  occupied  by 
a  vein  which  connects  the  sigmoid  sinus  with  the  deej)  veins  at  the  back 
of  the  neck  and  with  the  vertebral  plexuses ;  hence,  when  the  posterior 
asi>ect  of  the  petrous  bone  is  covered  with  i)us  accompanying  suppurative 
thrombosis  of  the  sigmoid  sinus,  this  foramen  oft'ers  facilities  for  the 
drainage  of  the  posterior  fossa  to  the  outside  of  the  skull ;  and  when 
this  occurs  the  cellular  tissue  of  the  posterior  cervical  triangle  may 
become  inflamed  and  extensive  deep  abscess  may  form  secondarily  to  the 
internal  suppuration.  There  is  often  inflammatory  tenderness  in  this 
region  short  of  abscess.  This  tenderness  is  also  a  sequel  of  pachy- 
meningitis in  the  cerebellar  fossa,  and  fre(|uently  accompanies  inflamma- 
tory thrombosis  of  the  internal  jugular. 

There  is  also  an  anterior  condyloid  vein,  or  several  of  them,  accom- 
panying the  hypoglossal  nerve  ;  and  in  cases  of  purulent  leptcmicningitis 
the  anterior  condyloid  foramen  may  serve  for  the  exit  of  pus  or  the 
entrance  of  micro-organisms. 

Though  the  internal  jugular  is  the  main  channel  through  which  in- 
fective matter  is  carried  from  a  thrombosis  in  any  part  of  the  lateral  or 
sigmoid  sinus,  yet  it  may  also  be  carried  by  way  of  the  posterior  condy- 
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Fig.  410. 


H^chenia  of  the  cvrfhral  voins  nn<l  sinuses  (from  Maocwcn). 

loid,  the  mastoid  veins,  or  the  o('('ii>ital  sinus,  all  of  which  pour  their 
contents  directly  into  the  subclavian  without  passing  through  the  internal 
jugular. 

Thes<'  simises  are  all  rigid,  non-collapsable  tubes,  always  patent,  while 
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the  veins  are  thin,  delicate,  and  flexible,  their  calibre  during  life  varying 
constantly  with  inspiration  and  expiration  from  a  state  of  almost  com- 
plete collapse  to  one  of  great  distention.  The  whole  intracranial  arrange- 
ment is  calculated  to  ensure  that  which  the  cervical  arrangement  of  the 
veins  would  never  permit — i,  e.  an  even,  regular  flow  of  blood  without 
fluctuation,  producea  by  the  suction  or  aspiration  of  the  respiratory  move- 
ments. The  special  mechanism  by  which  the  aspiration  ot  venous  blood 
from  the  brain  is  not  permitted  is  not  necessary  during;  foetal  life,  when 
there  are  no  lung-movements ;  consequently,  during  foetal  life  we  find 
that  the  lateral  sinus  pours  its  blood  into  the  petro-squamosal  sinus,  that 
is  later  either  obliterated  or  represented  only  by  a  small  vein,  and  this 
in  turn  empties  into  the  external  jugular  vein. 

LYMPHATICS. 

Those  for  the  scalp  pass  into  the  occipital,  mastoid,  and  parotid 
lymph-nodes,  while  those  for  the  forehead  join  the  facial  vessels.  The 
intracranial  lymphatics  have  their  origin  in  the  cerebral  pia  and  in  the 
choroid  plexuses,  and  pass  out  of  the  craniimi  along  the  internal  carotid 
and  vertebral  and  the  internal  jugular  to  the  deep  cervical  lymph-nodes. 
A  few  pass  along  from  the  choroid  plexuses  and  accompany  the  veins  of 
Galen.  The  superficial  nodes  lie  along  the  external  jugular  between  the 
platysma  and  tne  deep  fascia.  Into  these  empty  all  the  lymphatics  for 
the  external  regions  of  the  skull,  and  in  these  extracranial  lesions  will 
first  show  themselves  by  enlargement.  If  this  i>ersist,  the  deep  cervical 
will  also  participate.  Intracranial  infection  shows  itself  in  swelling:  of 
the  deep  cervicals,  which,  concealed  under  the  deep  fascia,  are  more  diffi- 
cult of  recognition.  By  cervical  adenopathy  meningeal  lesions  cannot 
be  diflerentiated  from  cerebral  nor  from  sigmoid  thrombosis,  nor  can  any 
very  valuable  information  be  gleaned  as  to  the  exact  locality  involved. 
Nevertheless,  enlargement  of  the  lymphatics  should  always  be  looked 
for.  Sometimes  in  suppurative  meningitis  of  the  posterior  fossa  the  sub- 
occipital glands  are  involved. 

MEMBRANES. 

In  the  dura  lympluities  are  abundant.  They  arise  from  spaces  which 
serve  for  the  passage  of  lymph,  and  which  can  be  injected  from  the 
epidural  space,  where  this  exists.  In  the  cranium  the  injecting  fluid 
can  be  forced  along  them  through  the  thickness  of  the  dura  into  this 
space.  This  shows  how  this  space  communicates  with  the  lymph-system 
and  with  the  dural  veins.  Hence,  pathogenic  organisms,  once  harbored 
within  the  dura,  find  it  easily  opened  to  invasion. 

The  dura  is  much  more  adherent  at  some  parts  of  the  skull  tlian  at 
others.  Over  the  vertex  it  is  loosely  attached,  excei)t  along  the  sutures. 
This  shows  how  bloo<l  or  pus  may  travel  literally  beneath  the  vertex. 
At  the  base,  which  is  so  irregular  and  perforated,  the  dura  is  either  pro- 
longed to  the  outer  surface,  becoming  continuous  with  the  pericranium, 
or  its  fibrous  tissue  blends  with  the  areolar  sheath  of  the  nerves.  Here 
it  is  so  adherent  to  the  bone  that  it  would  be  difficult  for  blood  or  pus  to 
collect  in  any  Quantity  between  it  and  the  skull.  Consenuently,  when 
the  skull  is  broken  we  often  have  rupture  of  the  dura,  and  this  permits 
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ea-«iy  escape  of  cerebro?4ijiiinl  HuirL  The  coiiiiectioti  between  the  dura 
and  the  skull  increases  with  a^e,  and  in  chronic  inHaniniat*>ry  pixjoeeses 
heeornes  vrry  intimate  ;  rnueli  less  s<>,  however^  in  atnitc*. 

The  |>(»tentiul  interval  hHween  the  dura  and  the  aradinoid  is  termed 
the  '^  nfihiiurffl  spftct\''  In  this  ^i^wiee  imehymeningitiei  hanuorrhagini 
(jceurs,  and  here  eonsidenilile  elf'nsinn  may  ooenr  without  markeil  .synjp- 
tom!?j  owini]^  U*  it.s  easy  ilitfnsiini.  Here,  Un\  hlnnd  jxmred  nut  fntm  ruj>- 
tnre  uf  a  vessel  may  tind  its  way  into  tlie  vicinity  <»t' tlie  puns,  eereljeUum, 
and  methdla,  and  even  the  lowest  parts  of  the  spine,  and  thus  clause 
death  hy  pressure  n\>itn  remnte  points,  BIo<m1  |inured  out  here,  even  if 
it  coagidatej  is  prone  to  shill  its  po^ititm  and  suddenly  cause  dangi'n»u* 
jsymptom^.  In  <>pemtionrt  u|ion  the  f>rain  it  may  do  the  same  thinjjr? 
and  amse  danger  by  pressure  <m  the  fourth  ventricle.  Maceweu  him 
suiftirestcd  to  ivliviate  these  risks  by  dividiiiii^  ojienUions  iu  these  reginut? 
into  twi>  sta*jc<^s — the  first  \miiv:  devoted  tn  loosening  adhesion  of  nieni- 
1>raues,  thus  ohlitcratinLr  the  sul>dund  and  r.ubaniehnoid  sjwiees.  In 
intra<'ninial  irriiratioii  pvat  care  must  l>e  observed  iu  (U'^lcr  to  prevent 
accumulation  of  fluid  in  this  space  ;  fi>r  this  reasciu  the  nozzle  of  the 
syringe  sliouhl  be  carefully  kept  f»ut  of  it.  Sfaeewen  reports  one  in- 
stance  where  several  ounecis  of  fluitl  which  should  Jiave  escaj>ed  thus 
reniaiucd,  its  retention  bein^  followed  l*y  prcssui*o-symptoms  and  some 
paralysis,  both  of  which  passed  off  in  four  days. 

The  ararhnoid  bridges  over  the  convolntiou>  and  does  not  extend 
into  the  sulci*  It  contains  few  Idmxl- vessels.  Tims  at  certain  pnntH  it 
is  closely  applied  to  tlie  pia  and  cannot  be  sej>amted  ;  at  other  jH>ints  it 
ilocs  not  touch  it.  The  tiffbararfuiold  space  is  fi>ruied  in  the  latter  way, 
ami  within  tliis  the  greater  part  of  the  cerebri r-^pina I  fluid  i^  contained, 
a  portion  of  it  being  found  in  the  subdund  s]kicc.  The  subarachnoid 
space  is  very  unevenly  ilistribntcd  over  the  I  >  rain -surface  ;  it  h  seareelv 
recoguixalde  over  the  eimvcxity,  while  over  tlie  jvosterior  two-thinls  of 
the  base  there  is  a  wide  interval  between  the  anichuoiil  and  the  pia, 
extending  in  fjYjnt  over  the  meilulla  and  pons  and  the  inter|)tHlnneular 
recess  as  far  forward  as  the  nptii"  nerves.  Posterii*rly,  there  is  consider- 
able interval  between  the  eerilK^lluni  an<l  the  tjase  (»f  t!*e  medidla.  Thus 
these  important  [Kirts  M'  the  brain  rest  ujnin  a  water-bed  (Fig.  411). 

Between  this  space  and  the  ventricles  «>f  the  bnuu  there  is  commnui- 
e<ition  by  the  foramen  of  .Magendie,  extending  into  the  lower  part  of  the 
fourth  ventricle  through  the  expansion  of  the  [lia  which  serves  to  en- 
close it.  Through  the  iutenn<'diutn  of  this  snbaraehnuid  sjmce  there  i^i 
also  cotnrnuniratiou  lictween  t!ie  sheaths  i*f  the  nerves  and  the  cerebral 
ventricles.  As  tlie  niTves  escape  from  tlie  bmin  and  enrd  they  are 
coveretl  l>v  all  three  niembmncs,  the  outer  two  being  Icioser  than  the 
inner.  Over  most  of  them  the  arachnoid  is  only  ciuitinnetl  for  ii  short 
distance,  being  lost  in  the  perini*uriuiu,  Alfing  the  «i]»tic  nervci*  the 
layers  ivniain  distinct.  Fluid  injet^ted  into  the  snlnlund  space  may  posj* 
along  the  nerves  as  far  as  the  limbs.  It  is  imjRirtant  to  realize  this  in 
order  to  apnreciate  how  extensive  a  surface  is  expjsed  ia  inflammatory 
ettusion  in  leptomeningitis — practically  the  whole  eerebro-s^unal  sviJteni 
— and  that  there  is  e4intinuity  between  the  8ulmraehnoid  space,  the  peri- 
va-senlar  canals  of  tlie  brain »  the  lymph-spaces  within  the  nervivsheatks 
and  the  ventricles  of  the  bmin.     Altliough  there  i.^  no  direct  eomiDuni* 
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cation  between  the  subdural  and  the  subanichnoid  spaces,  yet  fluid  can 
pass  through  the  meshes  of  this  membrane.  From  the  subarachnoid 
space  fluid  can  be  injected  into  the  Pacchionian  bodies  on  the  outer  sur- 
face of  the  dura,  which  also  project  on  the  inner  surface  of  the  latter, 
some  of  them  pressing  into  the  longitudinal  sinus.     These  may  be  cor- 

FiG.  411. 


Showlnf;r  "water-bed"  of  the  brain:  3,  third  ventricle:  4,  fourth  ventricle:  /.  M.,  foramen  of 
Magendie ;  C.  C,  con>us  ealloHum  :  C,  eerelwllum  ^Macewen,  trvm  Key  and  Ketzius;. 

rectly  reganled  as  arachnoid  villi,  the  interior  of  each  of  which  is  con- 
nected with  the  subarachnoid  space,  sonic  holding  that  when  pressure  in 
this  space  is  increascnl  cercbro-spinal  fluid  may  esi*ai)e  by  means  of  these 
into  the  longitudinal  sinus.  Macewen  sugjrests  the  j>ossil)ility  of  the 
reversal  of  this  process,  so  that  fluid  may  j)ass  from  the  sinus  into  the 
subarachnoid  space  when  its  pressure  is  diiniiiislu»d. 

Closure  of  the  foramen  of  Magendie  may  lead  to  internal  hydroceph- 
alus. If  the  skull  or  membranes  be  opened  at  the  base,  the  water-bed 
is  tapfKjd  and  cerebro-spinal  fluid  escapes.  This  constitutes  j)art  of  the 
dinger  in  operating,  as  the  relation  of  the  parts  in  the  skull  is  altered, 
and  the  meuulla  may  rest  uixm  bone  to  an  extent  suflicicnt  to  interfere 
with  its  function.  A  few  hours  of  occlusion  will,  however,  permit  suf- 
ficient reaccumulation  of  fluid  to  prevent  further  ill  eflects.  In  certain 
cases  of  spina  bifida  the  ventricles  of  the  brain  are  also  enlarged  and 
communicate  freely  with  the  fluid  in  the  thecal  space.  When,  therefore, 
the  tumor  bursts,  tiie  fluid  wells  away  from  the  brain,  leaving  the  basal 
ganglia  unsupporteil.  A  fatal  issue  may  thus  (juiekly  happen.  In  cer- 
Uiin  forms  of  tubercular  leptomeningitis  there  is  great  aeeunuilation  of 
this  fluid  in  the  subarachnoid  sj)ace,  and  thus  we  get  external  hydro- 
cephalus, or,  if  the  cranium  is  too  ossified  to  expand,  its  function  becomes 
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lessened  or  arrested.  The  quantity  of  fluid  esrnpiug  through  fracturea 
of  the  skull  with  rupture  iif  menihmnes  is  sometimes  very  great.  Bleed- 
ing iVom  the  ruisiil  septum  i>eeasiiiuaUy  relieves  cerc^hral  eongestion* 
Maeewen  suggests  that  the  subaraehnoid  serum  may  be  elimiBUted 
through  the  8ame  ehanueL 

The  Pia. — This  is  the  %^a8eukr  coat  t>f  the  l>niiii.  It  is  supplied  with 
an  extensive  network  ol*  fine  ncrve-fibre.s  derived  from  iminy  sourct^s, 
mainly  the  syuipathetie  and  the  eraiual  nerves,  which  aecompany  the 
vessels  into  the  substance  (d*  the  luiuu.  Tlie  intimate  relations  of  the  pia 
and  tlie  bniin»  and  tlic  manner  in  which  tiie  bh^Ml-vessels  dip  into  the 
bmiu-t issue,  r-arrying  with  tliem  tlieir  investment  of  pia,  show  that  it  18 
possible  to  liave  an  isolated  Iept4»meniugitis,  but  that  there  must  always 
be  ^>rae  aeeompanying  encephalitis, 

NERVE-SUPPLY    OF   THE    CEREBRAL    MEMBRANES. 

The  dura  L**  supplied  fixtm  the  spaipathetie,  the  fourth,  the  fifth,  and 
the  twelftli.  Tlie  pia  rweives  tilaments  from  nearly  all  the  nerves. 
Heuce  severe  pressure  on  the  uietuhmnes  occasions  wiih^spreail  pain. 
Temponj-splienoidal  abscess  will  |)ress  uptin  all  the  branches  of  the  fifth 
at  the  Gasserian  ganglion,  and  also  upon  the  thinl  in  its  course. 


Injuries  to  the  Soft  Parts  of  the  Skull, 

With  the  anatomical  facts  already  stated  in  mind,  and  \v\x\i  two  or 
three  ad<litioual  <lata  ec*neeniintr  the  enuiial  veins,  we  are  ready  to  pro- 
ceed at  cmee  to  the  consideration  of  t^xternal  injuries.  The  venous  aiiai^ 
tomoses  have  si>  mueli  to  do  witti  possible  eom]»lieati<ms  of  injury  that 
it  must  lie  emphasised   liere  that  the  most  siir"itieaut  of  these  are — 

A,  In  tlie  region  of  the  occipital  veins,  which  penetrate  through  the 
mastoid  foitumrn  and  connect  -with  the  sigmoid  sinus ; 

B,  Along  and  through  the  sagittal  suture,  particularly  its  posterior 
extremity,  where  thei*e  are  a  nuinher  of  small  openings,  sometinu\s  alj- 
normally  enlarged,  among  which  pr<i|yerly  l>eloug  the  parietal  foramina 
permitting  eommnnication  between  the  longitudinal  sinus  and  the  super- 
ficial veins ;  and 

C,  By  means  of  the  ophthalmic  vein,  which,  aeeordiug  to  Sesemann, 
empties  its  hluod  into  both  tlie  ciivernous  sinus  and  the  facial  vein. 

The  frontal  lymphatics  conduct  to  the  submaxillary  mnles  arul  those 
lying  outside  «pf  tlie  parotid.  The  j>osterior  lymphatics  empty  intii  the 
lymph-noiles  kuiiwn  ns  the  "  [w»sterior  cervical  chain.'*  The  deep  tem- 
poral lymphatics  and  tho,se  at  tlie  base  of  the  skull  connect  with  the 
retromaxiliary  lymph-nodes  around  the  cesophagus. 


PENETRATING   AND    INCISED    WOrNDS, 

To  tliese  the  head  is  most  exposed,  and  they  may  oeeur  with  or 
w^ithout  loss  of  substance.*    The  galea,  when  divided  or  violently  ojxMieil, 

Ml  in  of  pmcticfll,  and  even  of  medioo-lt^gal,  imp^^irtanoe  ta  eiapkaelie  llie  fact  ihat 
iintar  wouDds  of  the  scalp  may  be  produced  by  frwnl  iostrametitA— L  t.  bnll  cIuU  and 
the  like. 
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causes  more  spreading  of  the  wound  than  is  seen  elsewhere  about  the 
scalp.  (Galea  is  a  term  applied  to  the  aponeurosis  of  the  occipito- 
frontalis  muscle.)  Prognosis  of  these  injuries  involving  the  soft  parts 
alone  is  most  favorable,  providing  only  that  they  be  properly  cared  for. 
Approximation  and  careful  disinfection  will  nearly  always  lead  to  pri- 
mary union,  as  surgeons  have  for  ages  noted.  Only  when  removal  of 
foreign  material  has  not  been  complete,  after  checking  of  hemorrhage, 
have  we  anything  to  fear.  Hemorrhage  may  be  serious,  even  fatal.  I 
have  received  a  man  into  my  hospital  service  almost  at  death's  door 
from  hemorrhage  from  a  trifling  wound  in  the  scalp.  The  first  ciire  of 
such  wounds,  therefore,  includes  hsemostasis.  W^ien  necessary,  they 
may  be  enlarged  and  the  source  of  bleeding  looked  for  in  nitA,  Arteries 
can  nearly  always  be  isolated  and  tied.  When,  for  any  reason,  this  may 
seem  impracticable,  a  snug  suture  will  often  check  the  bleeding.  At 
other  times  acuipressure  or  ligature  en  inasse  may  be  required.  Anti- 
septic materials  should,  of  course,  be  used.  The  most  dangerous  hemor- 
rhages occur  from  the  temporal  vessels.  During  the  American  Civil 
War  several  times  the  temporal  arterj'  could  not  be  secured,  and  ligature 
of  the  carotid  was  necessitated.  Even  injur)'  of  the  occipital  artery  has 
called  for  carotid  ligature.*  Twice,  at  least,  traumatic  aneurysm  has 
been  observed  after  division  of  arteries  of  the  scalp — once  by  Klaunig 
and  once  by  Heine.  Wound-areas  should  always  l>e  carefully  shaved. 
This  interferes  with  the  use  of  hair  itself  for  suture  material,  as  has 
been  sometimes  recommended.  There  lurks  too  much  danger  about 
hair  as  a  source  of  sepsis  to  warrant  its  use  for  this  purpose.  Of  course, 
when  these  wounds  are  extensive  the  surgeon  will  put  on  a  copious  anti- 
septic dressing,  will  enforce  rest  in  bed,  apply  ice  to  the  head,  regulate 
the  diet,  keep  the  alimentarj'  canal  open,  etc. 

Penetrating  wounds  form  only  short  canals,  and  are  seldom  limited 
to  the  soft  |)art8  alone  ;  the  intniding  body  usually  injures  the  periosteum 
and  the  bone  as  well.  Not  infro(|uently  the  presence  of  the  foreign 
body  itself  or  the  injury  of  deep  vessc»ls  complicates  these  wounds  not  a 
little.  There  is  usually  necessity  for  their  enlargement  and  exploration, 
frequently  for  the  removal  of  bone-splinters,  particles  of  dirt,  or  foreign 
bodfies.  Such  small  articles  as  bhuk's  of  penknives  would  frequently 
pass  unnoticed  in  such  injuries  were  it  not  for  careful  inspection  and 
examinaticm.  Velpeau  <mce  saw  a  hemorrhage  end  disastrously  after 
penetration  of  the  temporal  region.  Sklifasowski  has  reported  (me 
arterio-venous  aneurj'sm  of  the  temporal  region  after  venesection. 
Other  similar  observations  were  made  by  Bushc  and  (ircen,*  and  Des 
Ruelles  has  reported  one  case,  and  Bruns  three  cases,  of  traumatic  aneur- 
ysm due  to  arteriotomy.     These  were  all  heale<l  by  (•omprcssion. 

One  of  the  most  interesting  features  about  penetrating  wounds  of  the 
supraorbital  and  adjacent  regions,  first  based  uj)on  an  observation  of 
Dupuytren,  is  that  of  reflex  blindness,  explained  by  some  as  the  result 
of  injury  to  branches  of  the  first  division  of  the  fifth  nerve.  All  cases 
where  only  after  a  few  days,  or  perhaps  a  few  we(?ks,  the  ambly()j)ia  has 
developed  have  been,  by  various  authors,  ascribed  to  intracranial  pro- 
cesses which  were  really  excit(Kl  at  the  time  of  the  injury.  Most  of  these 
instances  have  been  explained  as  reflex  processes,  it  being  supj)osed  that, 

*  Jour.  /.  Chir.  und  AugeiUieilk.j  1840,  vol.  v.  p.  74.  '  Laikcet,  1827. 
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foUo^viug  the  fracture  at  fissures  prodoceJ  by  tlie  penetrutiiig:  woun<l, 
there  were  extmvusiitioiis  in  the  orltit  which,  as  the  Uhfod  exteuJed  along 
the  celkibr  tissue  between  the  inner  ami  *Hiter  ^slieHlh  uf  the  optie  nerve, 
pressed  upon  this  trunk  und  s<i  interfered  with  vision.  In  i>tlier  cases  it 
has  been  explained  hy  injury  to  the  glolit"  itself.  Under  Mphtlmlmoscopie 
examination  there  liave  Ix^eu  detecte<J  (h*taehments  of  the  retina  and 
isohited  ruptures  of  the  ehon>id.  In  other  ease.s  little  or  nothing  has 
been  found  to  aeeount  for  the  distnrbanee,  wlueh  has  therefore  been  ctm- 
sidered  a  functional  paralysis  without  evident  lesion.  The  first  ousc*  w^hieh 
could  be  with  definiteness  ascril>ed  to  the  first  eate^orv  was  re{K>rted  by 
Noyes/  The  first  ease*  properly  ascribed  Ut  the  second  eategory  was 
reported  by  Xageh^  Fischer  was  perliaps  the  first  to  euil  attention  to 
the  pure  reflex  or  functional  fornis;^  At  all  events,  every  such  ease  is 
well  worth  re|>ortiu|ri  and  requires  careful  investigation  and  study  by 
itself  before  it  mn  be  proijerly  classifietL 


Contusions  and  Similar  Injtjbibs. 

We  distinguish  iKctweeu  the  sulKaitaucfais,  the  subaponeurotic,  and  the 
subperi osteal  lesions  and  et>lle4j-ticUTs  of  blood  acc<jrding  to  the  l*x'ality  in 
wrhifh  tl u»y  most  prechiuiinatc.  They  are  met  with  most  t>ften  in  the 
frontal  and  lateml  n^gi^ais.  In  mild  cas<^s  the  hemorrhage  is  most  always 
subcuUmeous,  and  the  discoloration  due  to  it  may  later  spread  over  an 
extensive  area.  Wlien  the  eoUcction  is  large,  and  it  is  desire<l  to 
prevent  disco  hi  rati  on  as  much  as  |K>ssibks  it  ean  best  be  done  by  one 
or  more  incisions,  the  overlying  skin  being  eaR*fuIly  cleausetl^  and  by 
the  turning  out  rd'  the  blood-ch>f.  By  this  a^nrse  considerable  time 
may  be  saveiL  Mon^  iinjMirtant  arc  the  collections  f»f  blood  underneath 
the  gidca.  These  may  extend  widely  aliont  the  skull,  and  frcijuentlv 
amoimt  to  several  ounces.  They  are  softest  in  tlie  mitldle  ami  finner 
about  the  periphery.  They  ai'e  often  deceptive,  in  tliat  annual  the  mar- 
gin is  such  a  harfl  boixk^r  as  to  make  one  think  that  the  bone  within 
these  arens  has  been  <lepressed.  Much  l»ettcr  would  it  l>e  under  the*^^ 
cirenm stances  to  incise  and  ilctcrmine  when  in  thaibt  than  to  riui  tlic  risk 
of  leaving  depresses t  bone  unelevated.  When  into  this  collection  empty 
veins  or  arteries  <jf  some  size,  the  tumor  may  increase^  in  dimension  for 
several  days,  so  tlmt  tlie  4>vcrlying  skin  is  tightly  stretched  and  eirenla- 
tion  may  even  lie  cut  oif,  wd»ilc  nnnid  alMnit  is  ce«iematous  tis^sue.  When 
a  large  artery  is  torn  through  it  is  ipiite  possible  to  have  a  pulsating 
ha^matonia,  as,  f<Kr  instance,  lias  been  reported  by  Petit.*  So  distinct  may 
these  pulsations  [»ecomc  as  to  l>e  actually  mistaken  for  bniin-pulsations^ 
which  iii"^  course  would  lejul  to  a  much  more  Berious  view  of  the  ca^  than 
it  would  really  dest^rve. 

If  such  a  tumor  lie  found  slowly  increasing  in  size,  it  would  be  mueh 
better  to  frcn^ly  divide  it,  search  out  the  bleeding  j>oint,  and  stop  all 
hemorrhjige  at  once»  When  hemorrhage  has  sulisitled,  however,  the 
effuscfl  blood  may  be  quite  rapidly  resorbeih     Morel  Lavall^e  mw  ati 


•  Am,  jlW.  TVrnrif,  March,  1862. 
»  Arehtt'f.  Min.  Chir,,  vol,  v,  p,  33. 

*  TrtUli  dot  3f(dadieii  thintrgictiltB^  1790,  vol.  i.  p.  49. 


»  Berlin,  Idin,  Wuch.,  1861,  p.  61. 
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enormous  efiFusion  of  blood  which  extended  over  the  entire  frontal  and 
temporal  r^ion,  which  fluctuated  distinctly  and  discolored  the  overlying 
cUstended  skin,  entirely  absorbed  in  two  days,  although  the  patient  was 
at  the  same  time  suffering  from  a  contusion,  of  which  he  later  died.^  It 
must  be  said  that  even  after  opening  such  a  collection  of  blood  the  dis- 
covery of  the  divided  vessel  is  not  necessarily  easy,  and  may  be  impos- 
sible ;  but  at  least  the  cavity  can  be  packed  for  a  few  hours  and  the  parts 
restored  to  their  original  condition  in  a  short  time. 

The  treatment  of  the  ordinary  injury  of  this  kind  to  the  scalp  would 
consist  in  cold  applications,  perhaps  witL  alcohol  in  the  water,  and  com- 
pression by  a  suitably-arranged  bandage.  It  is  impossible  to  describe 
the  necessary  amount  of  pressure ;  it  must  be  regulated  to  each  individual 
case.  A  convenient  way  of  making  it  is  sometimes  by  the  application  of 
adhesive  plaster  to  the  smoothly-shaved  skull,  the  strips  being  long 
enough  to  go  completely  around  the  head  even  twice.  Still  better,  for  a 
few  hours  at  least,  would  be  a  rubber  bandage.  When  necessary  this 
may  be  &stened  in  place  by  adhesive  plaster  with  the  aid  of  pins.  Out- 
side of  such  protection  ice-bags  may  be  applied.  Should  absorption  take 
place  too  slowly  to  suit  the  demands  of  the  case,  the  bloody  fluid  may 
be  withdrawn  by  an  aspirator  or,  if  firm,  may  be  turned  out  after  free 
incision. 

Extravasations  of  blood  underneath  the  pericranium  occur  for  the 
most  part  in  children  and  in  verj'  young  individuals,  in  whom  there  is  a 
relatively  tender  connection  bet^veen  the  pericranium  and  the  bone. 
These  collections  have  been  called  by  Hanner'  "  cephalli»matoma  of 
later  years."  Their  outer  appearance  is  scarcely  distinguishable  from  that 
of  the  subaponeurotic  variety.  As  a  rule,  however,  they  are  softer,  fluc- 
tuate more  easily,  and  are  surrounded  with  a  quite  unyielding  margin. 
In  most  respects  they  are  to  be  regarded  and  treated  about  as  the  pre- 
ceding variety.  They  are  to  be  explained  in  a  measure  by  separation  of 
the  periosteum  over  the  bone  from  which  the  venous  emissaries  pass, 
these  being  thus  torn  away  at  the  time  of  the  injur}\  If  their  calibre  be 
enlarged,  the  collection  of  blood  corrt^sponds  in  size.  Heeker^  reported 
one  case  occurring  in  a  soldier  after  a  blow  upon  the  forehead,  in  which 
there  developed  within  twenty-four  hours  an  enormous  tumor  which 
extended  over  the  entire  left  side  of  the  head.  It  was  freely  opened,  its 
contents  evacuated,  and  even  then  hemorrhage  was  not  ehecked  until 
further  incisions  were  made  uj)on  the  opposite  side  of  the  head.  Septic 
trouble  with  local  necrosis  and  eventual  pya?niia  resulted,  of  which  the 
patient  died.  On  examination  there  was  found  in  the  middle  of  the 
frontal  bone  an  abnormal  and  ver}-  large  emissary" ;  the  vein  passing 
through  it  was  torn  abru])tly  across  and  was  the  source  of  the  hemor- 
hage.     (See  the  subject  of  Venous  Blood-tumors  of  the  Cranium.) 

A  peculiar  result  of  contusions  of  the  scalp  is  the  formation  of  race- 
mose angiomata  or  aneurj'sms  by  anastomosis,  of  which  Heine  collected 
5  cases,  and  Bergmann  has  added  at  least  3  others.  Several  authors  also 
have  reported  simple  traumatic  aneurj'sms  of  the  scalp  after  contusions 
to  the  parts. 

'  Arch,  ghi.,  1863,  vol.  i.  p.  191.  -  Beitriige  zitr  Pediatrik,  186.S,  p.  40. 

'  Erfahrungen  und  Abhandlungen  a.  d.  Gebiete  der  Chirurgie^  Erlangen,  1845,  p.  145. 
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CKU8HED    AND     LACERATED    WDUKDS. 

These  are  probubly  the  most  common  of  all,  at  least  of  those  oi 
serioui^  type.  TIk'  soft  parts  may  bo  divitled  liiitftrly,  or  extensive  rtiips^ 
may  be  se|>aruted  tVnio  the  uiKlerlyin^  bcnie.  The  funuer  injuries  uiv 
prudueed  by  ixtLvnud  <»ir|et'ts  which  strike  the  head  in  a  <lirecti<in  vertical 
Ut  the  surtaee  iiividved.  Tlie  more  extensive  injuries  are  |mxluiHKl  \}y 
objects  j>assing  in  an  oblitjue  directiun.  There  is  s(*arcely  any  limit  to^^ 
the  extent  to  which  injuries  of  this  kind  may  !>e  prfHkieed,  nor  to  the^" 
recoveries  which  may  follmv  from  the  siune.  These  flaps  may  consist  nf 
»L'alp  alone  or  of  the  nnderlyiujr  tissues  tlown  to  the  boue^ — and  these 
may  be  se[>anited  in  a  <'(irresjMmdiug  manner- — or  tlic  liues  ui"  injnr>' 
may  vary  very  nuieli.  It  is  possible  to  have  a  Itir^v  i\ii\)  of  st^^dp 
antl  a  small  one  of  periosteum.  PtH^nliar  injuries  are  tliose  pnxlucxil 
by  dragging  npni  the  hair,  iiu^  in  scalping  by  machinerj^,  etc.  Under 
these  circnmstanees  a  |>ortioii  nr  the  entire  surfiice  of  tlie  seidp  may  lie 
torn  loose,  perhaps  completely  or  perhaps  hud  up  in  one  enormous  flap. 
In  tither  instauees  t!ie  cartilaginims  ears  are  ti*rn  away  at  the  same  time, 
and  even  the  eerviiml  verteln-te  ex|M)sed.^  Twice  it  hupiK^netl  to  Firogoff 
to  fintl  the  st'alp  torn  off  by  means  of  the  paws  tA'  iniuriated  Ix^asts. 
Bergman n  has  rejwirted  a  similar  case,  wliere  the  exposed  Imne  Inxume 
thickeueil  in  areas  to  a  considerable  extent. 

The  course  and  subsciinent  history  uf  these  extensive  injuries  def>end^H 
very  much  both  on  the  condition  of  tlie  [>arts  torn  loose*  or  nearly  sO|^| 
and  upon  that  of  tlie  margins  uf  the  surrounding  tissue,  Tlie  extent  to 
wliich  a  primary  reunion  between  separateil  tissues  and  the  niaiti  struc- 
tures is  jMJSrtible  is  in  many  instances  astounding.  Inistanees  are  on 
record  where  an  entire  scsdp,  having  been  torn  nearly  lo4>seand  reapplietl 
at  once,  has  heale*l  in  place,  and  to  a  lesser  tlegree  history  has  many 
times  repeateil  itself  in   sncb  cases. 

In  the  treatment  of  thv^^  i»iist»s,  again^  the  ordinar}'  canons  almv 
laid  < lo wn  need  simply  tit  be  rigomnsly  carried  mU  :  flrst,  hannostasis 
second,  absohite  surgical  cleanliness  ;  and,  finally,  jK^rfect  approximatioiJ 
of  tlie  |>art,s,  with  opfmrtunity  for  dnunage  an<l  stiflicicnt  compression 
to  hohl  parts  gently  m  pi  are.     Of  the  nu  toward  conse<|Uences  of  these 
injuries,  the  mi>st  cunnaon   pivrhaps  is  diffuse  pldcgmon  or  sciitie  inflam- 
mation of  the  ty\>e  of  ontsp<tken  erysi[»ehLs  or  of  a  low-grade  eelhilitis, 
with    intiltratidii   and    multiple  collection  of  pus  in  the  neighl)orho<KL 
It   18  particularly  important  to  remember  that  the  paraosteal  ctmnectiv 
tissue   onilerneath   tlie  g-alea  eonne(»ts  directly  with  the  periosteum,  an< 
that  a  sejitic  process  once  begun   in  this  tissue  may  have  no  <]etinit 
limits.     For  this  reast>u,  the  ret  ore,  it  is  well   not  only    to  l»e  strictly 
aseptic,  but   to  j>ermit  opjMirtunity   for    the  en-ape  of  retaini^l    fluids. 
When  jxTiosteum  is  turn  loose  in  a  distinct  flap  by   it**elf  and  its  via- 
bility is  doubtful^  it  is  probably  better  to  reuK^ve  it  than  to  cmleavi^r  t( 
sew  it  in  place  anfl  have  union  fail  in  amse<|nence.     We  have  lennK 
that  the  pericrauimn  is  by  no  nieaus  oetM\^snry,  and  that  the  soft  parta^ 
external  to  it  will  unite  directly  to  the  1m me  when  it  is  lacking.     Better, 
then,  than  contused  and  dnnbtful  tibrous  tissue  of  this  kind  is  it  to  hav 
it  completely  out  of  the  way.     It  will  be  reailiiy  understood  tliat  thel 

^  For  references  sec  B«fgmaDD,  /.  c,  p.  43. 
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great  danger  in  these  cases  of  septic  disturbance  concerns  not  so  much 
what  goes  on  outside  of  the  bone  in  parts  accessible,  but  what  extension 
may  occur  through  the  emissaries  into  the  sinuses  and  membranes 
beneath,  with  consequent  production  of  septic  thix)mbosis,  meningitis, 
etc.  Better  also  is  it  always  to  cut  away  with  free  hand  so  much  of  the 
border  of  the  scalp  or  of  any  underlying  tissue  as  is  irregularly  shaped 
or  has  dirt  ground  into  it.  Such  tissue  can  never  heal  per  primam,  and 
is  a  constant  source  of  offence,  whereas  a  neatly-trimmed  wound  imme- 
diately invites  to  speedy  union.  The  scissors,  therefore,  is  a  very  essen- 
tial instrument  in  the  treatment  of  these  injuries. 

More  than  a  century  ago  Petit  and  Pott  gave  the  advice  to  make 
lateral  incisions  in  the  bases  of  extensive  scalp-flaps,  and  even  to-day 
this  advice  is  in  many  instances  good.  Often  it  will  be  wise  to  intro- 
duce small  drains  through  these  incisions,  which  drains  may  be  made  of 
horsehair,  catgut,  gauze,  or  even  tubes.  The  ligatures  may  be  of  horse- 
hair, catgut,  or  silk,  according  to  the  fancy  of  the  operator.  The  tend- 
ency of  large  flaps  to  roll  up  on  the  skull  and  to  shrink  up  toward 
their  bases  was  early  illustrated  by  Hilton.* 

There  is  another  reason  besides  those  given  above  for  early  and  com- 
plete union  of  these  wounds — ^as  complete,  at  least,  as  the  circumstances 
will  permit.  There  is  nothing  which  so  protects  the  exposed  bone  from 
superficial  necrosis  as  to  have  it  immediately  covered  with  its  natural 
roofing  of  soft  parts. 

It  has  long  been  known  that  after  many  of  these  injuries  to  the  scalp 

?itients  will  suffer  from  neuralgias  apparently  of  traumatic  origin, 
hese  seem  for  the  most  part  to  be  due  to  the  entanglement  of  nerve- 
fibres  within  the  cicatrices  as  they  form  and  contract.  In  other  instances 
the  pain  complained  of  is  severe  and  disabling.  When  it  can  be  located 
the  involved  area  may  be  dissected  out ;  when  not,  it  may  be  necessary 
to  treat  the  affected  nerve-trunk  in  its  course.  Instances  are  on  record 
where  lesions  thus  produced  have  given  rise  to  epilepsy  and  epileptic 
disturl>ances.  The  frontal  region  seems  more  likely  to  be  involved  in 
this  way  than  the  occij)ital.  Echeverria  -  has  reported  at  least  one  case 
of  complete  recoverj'  after  stretching  of  the  8U[)raorbital  nerve  without 
excision.  In  1874,  Koe])pe^  alluded  to  the  well-known  j)sychoses  which 
may  follow  the  reception  of  injur}'  and  the  formation  of  sc^nsitive  places 
upon  the  scalp,  and  of  the  relief  which  follows  extirpation  of  the  same. 
The  neurologists  have  paid  considerable  attention  to  this  matter  since 
that  time,  and  it  is  now  a  very  well-established  procedure  in  all  neurotic 
disturbances  where  the  lesion  seems  to  proceed  from  a  painful  cicatrix 
in  the  scalp,  to  make  an  absolutely  complete  extirpation  of  the  same, 
either  a  formal  operation  by  itself,  or  to  combine  it  with  such  other  ope- 
rative procedures  as  may  seem  necessar}% 

Injuries  to  the  Bones  op  the  Skull. 

incised  wounds  of  the  skull. 

The  cleanness  of  an  incised  wound  depends  in  a  large  measure  upon 
the  sharpness  of  the  instrument  which  inflicted  it.     The  smoother  this 

*  Med,  Times,  1861,  i.  226.  ^  Archives  ghu  de  mid,,  1878,  Decembre. 

^DeuUches  Archivf.  /din.  Med.,  1874,  p.  353. 
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be,  the  smoother  -wiW  be  the  borders  of  the  bony  lesioo,  and  vice  pergd  / 

and  the  more  niassive  the  object  whieh  may  huve  iK^netfiited  into  the 
hone^  tlie  more  will  it  separate  and  splinter  tht'  skull  itself.  On  the 
weapon,  then,  or  the  olijeet  wliieh  iiiHiets  the  injury^  will  tlejK^nd  the 
nature  of  the  wonnd  in  the  bone  and  the  eoniplexity  of  the  lM>ny  fissure. 
It  may  also  be  siiid  that  tlie  partieiiuitiou  of  tlie  brain  depends  in  a  large  j 
measure  upon  the  sjime  foriditiuns.  Sliarp  weapons  will  penetrate  morej 
deeply  than  dull  or  large  ones. 

Aeeordiji^  to  the  depth  of  the  lesion  we  may  distinguish  between 
penetrating  and  non-penetrating  injuries  to  tlie  hone,  the  latter  including 
all  injuries  to  the  outer  table  and  to  tlie  diploe.     In  fact,  we  may  speak 

"*■-  ...  ■ 

L  Simple  superficial  cuts  and  injuries  e*->nfined  to  the  outer  table ;       ^ 

2.  Division  of  both  tables  bv  means  of  a  cut  received  more  or  less 
vertically  to  the  bone-snrfaee  ; 

3.  l)i»li([ne  or  horiz<iutal  ruts  whieb  remove  both  tables,  or  w^hieb  atfl 
least  oiKMi  ih rough  them  l>oth  ;  ^ 

4.  Coni[>lete  separation  of  a  segment  of  the  skull,  so  that  the  booy 
fragment  is  connected  only  by  a  hinge  of  H)ft  parts. 

The  first  of  the  alxive  cimstitute  the  stM'alled  **  linear  wounds*'  and       , 
other  varieties  of  Hap  wounds,  (ir  those  witli  loss  of  substance.     Tlie  H 
more  severe  injuries  are  conucfted  ui>t  merely  with  the  splintering  or  " 
with  the  removal  of  fragments  of  the  bone,  Init  ai-e  made  more  serious 
by  nxore  or  less  depression  of  the  surroun<ling  margins,  by  the  complete 
extrusion  of  pieces  of  variouH  size,  i>r  hy  the  coiucident-e  of  more  or  lesa 
extensive  fissures  extending  (or  suruc  ilist^nice.    This  is  true,  for  instance,  H 
of  wounds  like  those  made  by  a  hatchet ;  indeed,  the  extensive  splinter*  H 
ing  produced  by  such  weapons  is  so  universal  that  it  may  play  a  r6le  in 
medicfi-lcgid  me^iieine. 

A  lai^e  proportion  of  linear  as  well  as  of  flap  injuries  are  connected 
in  a  more  or  less  typical  way  with  fissures,  either  fmm  one  or  both 
angles  of  the  wound,  tliat  lead  oif  a  crack  in  the  bone,  usually  in  the 
direction  of  one  of  the  meridians  of  tlie  skull,  and  often  Ui  a  ctmsider- 
able  distance.  Should  this  take  the  direction  of  the  comnal  suture,  the 
fissure  may  extend  to  t\m  base,  while  in  injuries  to  the  frontal  bone  in  a  I 
sagittal  direction  there  is  often  a  continuation  of  the  split  into  the  orbit  [ 
itself. 

It  must  neeesstirily  n^sult,  from  what  has  been  above  stated,  that  the  1 
princi[>al  signifii'anee  of  these  injuries  ti>  the  head  consists  in  the  extentj 
to  which  the  l>niin  or  its  membranes  are  injure*!.     Simjile  penetration,^ 
whether  it  be  sharp  and  smt»otli  or  crushed  and  lacerated,  involves;  in^ 
itself  the  question  of  danger.     In  either  **ase  it  may  lead  to  irritation 
and  inflammation  in  the  sensitive  arachnoid.     Experience  show\*«   that 
even  deep  penet rations  into  tlie  hemisphere,  so  long  as  tlie  ventricle  is 
not  perforated,  are  ipiiekiy  reeoveriHl  from,  t>ften  «*ven  without  material 
disturbance.    An  instantaneous  incision,  even  though  the  skull  be  deeply j 
penetrated  and  the  bone  cut  into,  may  be  received  without  particular  dis- 
turbance of  function.     But  every  such  injury,  as  well  as  every  exjH>sure1 
of  the  dura,  may  be  the  o|>fn  path  by  whicfj  iufecti<»n  is  invited  and  by 
w*hich  a  fatal  infiauimat^iry  result  is  quickly  brought   about;  in  other  1 
words,  it  is  meningitis  which  offers  the  greatest  tUnger  after  all  these  I 
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injuries.  Quesnay  in  his  celebrated  memoir  alludes  to  twenty-two 
soldiers  whose  skulls  were  more  or  less  cut  away  by  blows  of  the  sabre ; 
all  of  these  died  finally,  although  in  the  beginning  there  were  no  serious 
symptoms  of  septic  disturbance.  So  in  13  cases  noted  in  our  Medical 
and  Surgical  llidory  of  the  War,  9  died  of  meningitis,  2  of  brain- 
abscess,  1  of  pyaemia,  and  1  of  tetanus.  Hemorrhages  from  the  cranial 
cavity  after  penetrating  wounds  are  not  only  easier  to  recognize,  but  are 
much  more  accessible,  than  hemorrhages  following  fractures.  Oftenest 
the  superior  longitudinal  sinus  is  injured. 

The  non-penetrating  injuries  of  this  character  have  for  the  most  part 
a  favorable  prognosis.  Thomson  saw  in  the  British  hospitals  after 
Waterloo  thirteen  sabre  and  other  wounds  of  the  skull  in  which  the  ex- 
ternal tables  alone  were  involved  ;  although  in  each  instance  some  portion 
of  the  bone  exfoliated,  all  recovered  without  intracranial  inflammation. 

Concerning  the  changes  in  the  bone  after  recover}-  from  these  injuries, 
one  may  find  a  number  of  museum  specimens  which  are  instructive,  of 
these  none  more  so  than  the  specimens  in  our  o^vn  Army  Museum.  They 
illustrate  the  repair  after  injury  and  the  jiathological  processes  occurring 
in  the  bone  which  permit  of  recoverj'.  Sometimes  there  is  only  mem- 
branous closure ;  at  other  times  true  bone  fills  up  the  defect ;  and  not 
infrequently  osteophytes  form  externally  or  internally,  or  both.  When 
bone-flaps  are  raised  they  may  reunite  without  much  alteration,  or  their 
contour  or  arrangement  may  be  more  or  less  altered,  with  change  in  level. 
As  a  rule,  a  bone-flap  which  has  been  nearly  or  completely  severed 
undergoes  subsequent  necrosis,  and  this  fact  offers  strong  reason  for 
removing  it  at  the  time  of  the  first  dressing.  Penetration  of  the  cranial 
cavity  may  be  recognized  often  by  the  discovery  of  ]>ulsation  in  the 
parts  presenting  at  the  wound  without  further  examination  :  the  blood 
orcoagulum  and  the  cerebro-spinal  fluid  which  fill  the  defect  usually  wiU 
show  distinct  pulsatory  oscillation.  Such  a  discovery  will  always  justify 
not  merely  the  most  painstaking  care,  hut  frecjuently  further  operative 
exposure,  in  order  to  meet  any  further  indication. 

In  general,  with  reganl  to  treatment  of  these  injuries  it  is  so  slightly 
different  from  that  of  compound  fractures  of  the  skull  as  to  scarcely  call 
for  distinctive  mention.  The  writer  recalls  the  case  of  a  man  who  fell 
against  a  circular  saw  in  rapid  motion,  which  made  a  long  cut  into  the 
skull  parallel  to  the  middle  line,  at  a  little  distance  from  it.  The  exact 
depth  of  the  wound  into  the  brain  was  never  learned  ;  hemorrhage  was 
very  free,  but  ceased  spontaneously.  This  occurred  in  the  country,  and 
during  two  or  three  days  the  medical  m(Mi  in  attendance  disputed  so 
actively  over  the  proper  treatment  that  the  patient  was  finally  found 
to  be  out  of  danger  before  the  question  of  treatment  had  been  satisfac- 
torily settled  by  the  attendants :  the  man  j^raetically  recovered  with 
no  care  at  all.  The  cases  which  ]>ermit  of  most  <loul)t  are  those  where 
a  question  may  arise  as  to  the  splintering  or  depression  of  the  internal 
table ;  and  when  in  this  resj)e(;t  there  is  doubt  it  will  he  perfectly 
justifiable  to  cut  away  bone,  either  with  forceps  or  a  trej)hine,  expos- 
ing a  sufficient  area  of  dura  to  permit  the  final  settlement  of  all  doubt. 
Should  there  be  injury  to  one  of  the  large  sinuses,  it  may  either  be 
tamponed  and  the  wound  dressed  in  an  open  fashion,  or  the  sinus  may 
be  doubly  ligated,  and,  with  all  possibility  of  hemorrhage  thus  prevented, 
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tixe  wound  may  he  closed  and  drained  if  the  npemtor  see  fit.     Hemor- 
rhages from  the  middle  nieninf^eal  arttTv  call  for  the  same  treatment  aaj 
under  any  other  eireymstanees.     With   regard  to  hxisely-haiiging  fr 
ments  of  hone,  if  asep^sis  cau  be  maintained  their  vitality  is  merely 
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question  of  vascular  conneetioii.  Should  this  be  considered  sufficient  for 
tlieir  iioiirif^linient,  they  may  be  left ;  otherwise  it  would  be  much  lietter 
fn  remove  tlieni  and  unite  the  soft  |mrts  as  usual.  Should  it  be  a  dit!i- 
eult  ijuestiou  to  decide,  the  etlbrt  nmy  U*  unidc,  taking  tlie  piXM-aution  to 
iutr*Hln(*e  see(»ntlary  sutures,  wlueh  may  l>e  titnl  in  a  how^-knot,  and 
paek  in  gauze  between  the  wound-surfaires  of  the  scalp  in  such  a  way 
to  prevent  their  primary  union  aud  yet  stimulate  granulatiou,  with 
view  to  rcmtvving  the  same  a  few  days  hitcr  aud  then  deciding  upon  the' 
fate  of  tire  bone^fraguicut.  If  it  be  pale  and  nou-vaseuhir,  it  may  tlien 
be  removed,  uud  the  granulating  surfnees  about  it  recluse*!  by  mcims  of 
the  seciaidary  sutures.  On  the  *>thir  hand,  if  viable  and  living,  oi 
u(*tJs  only  tfj  remove  fnim  it  the  gjiuze  and  close  the  wound.  Ju 
tlicse  injuries,  however,  when  possible,  primary  union  should  be  6oiigl] 
an*l  striven  for.  Finally,  should  there  l»e  necTosis  at  the  overhing  »o] 
parts,  early  or  late  a  filastie  t»iR'nUiun  may  Ije  called  for.  It  i^  rai 
Ijettcr  to  do  this  at  the  time,  however,  after  having  cut  away  all  thi 
piirts  which  are  s*i  bruised  or  have  so  much  ilirt  ground  into  them  that 
they  ai-e  sources  of  otferu'c.  If  tliese  l>e  smoothly  trimmed  away  at  the 
time  of  the  first  wound-<tressing,  aud  whatever  plastic  rean-angemeni 
may  be  neeessjiry  lie  made,  there  will  Ix^  little  possibility  of  disturbauce 
in  ideal  wound-heal in»c. 


to 


PENETRATING    WOUNDS   OP  THE  SKULL. 

Sharp  objirts,  such  tm  knife-blades,  bayonets,  arrow-heads,  and  man) 
other  weapons,  pc^netmte  to  various  depths  within  tlie  cranial  eavity — 
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the  invitation  thereby  j^iven  to  infc<:^tious  prcx!esse8  in  the  nieml cranes  and 
the  brain  itself.  This  is  fref|imntly  increased  by  the  entrance  anil  lodge- 
ment of  foreij^n  bodies,  A  pceuliarity  U)  be  nuteil  with  re*i:urtl  to  lOiiuy 
of  these  injuries  ioHietrd  liy  small  wea|)(iiis^ — fur  iustiniee,  kiiife-lilatle^^ — 
is  the  teiuh'ney  U\  separatiun  of  a  small  fra«i!;iiient  of  tlie  inner  table  and 
its  arrangement  perpejidienhu'ly  to  it.^  previous  iH)sition,so  that  we  have  a 
small  Si*ide  of  Ijone  at  right  angles  to  the  snrtiiee  of  iht*  skull,  pressing 
itis  sharp  edge  in  npon  th*'  dura.  This  has  been  noted  by  Uokitausky 
and  Strmaeyer,  among  others,  If  this  he  not  iip|>reeiated  early  in  the 
I'ast^  it  may  be  knc^wn  l)y  tlie  app(*aranee  o(  small  s<^^4ites  of  bone  which 
eseape  with  iius  sIihuKI  tlie  patient  live  long  enough  to  develop  the  com* 
tnon  result  of  abscess. 

The  cotirse  of  a  case  of  [jt^net rating  wound  of  tiiis  character  is  favor- 
able mainly  in  jjrnportion  as  serious  distiirhanees  of  the  cranial  content*? 
are  avoided.  Experience  has  aeenmulated  many  eases  in  which  small 
ol)jeets,  even  so  large  ^ts  liullets,  have  intlieted  penetrating  wounds,  have 
lodged,  antl  have  remained  i^tYen  for  years  ami  until  death  from  other 
cau^s,  without  giving  rise  to  disturbance.     For  instance^  Hergt*  saw  a 
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No.  \Ui»). 

penetrating  wound  an  inch  away  from  the  extenial  ear  fpiiekly  heal ; 
after  a  year  and  a  half  the  sear  liegim  to  he  elevated,  and  soon  there 
became  visible  tin*  sharp  ii'on  point  id'  a  knife-ldade»  which  when  with- 
drawn had  a  length  of  a  little  (^ver  an  indi.  Pagenstci-her^  relates  the 
history  of  a  woman  of  twenty-four  wht»  jji  her  seventh  ywir  mn  a  knit- 
ting-needle through  the  right  eye  into  the  rcx»f  of  the  orbit.  Fourteen 
years  later  bniin-syniptoms  were  still  lacking,  ahhongh  on  acconnt  of 
danger  4>f  sympatlieti**  trouble  in  the  other  eye  the  injnreil  glol>e  was 
removtHl,  at  whic  h  time*  a  ])icee  of  tlie  needle  was  dis(*over(Ml  and  ex- 
tracted. Meinngi^al  inHammation  followed,  hut  suhsidetl,  iuul  nine 
weeks  later  ^he  wil^  discharged  ;    within  a  month  again  nhe  became  sick 

*  JltiffflhfTffer  mrtL  Anrndf^n,  18 '15,  i.  4<li. 

*  A7in.  MojiAitttblalt. /.  AuffenhdU.,  ISfH,  \k  160. 
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and  died.  The'  autopsy  revealed  basilar  meniDgitis.  T.  H.  Simon  made 
an  autopsy  on  a  patient^  dying  of  tuberculosis,  on  the  outer  border  of 
whose  frontal  bone  there  was  found  a  round  opening  which  led  inside  of 
the  skull ;  this  was  completely  filled  by  a  rusty  nail,  which  could  not  be 
withdrawn  on  ordinary  effort.  No  bony  changes  were  noted  around  this 
opening,  no  history  accounted  for  the  presence  of  the  nail,  the  man's 
wife  being  totally  ignorant  of  his  ever  having  received  any  injury. 
Numerous  other  instances  of  this  same  general  character  could  be  ad- 
duced to  show  the  toleration  with  which  the  brain  occasionally  bears  the 
presence  of  a  foreign  body.  There  is  some  reason  to  think  tliat  in  such 
injuries  as  those  reported  above  the  rigidity  with  which  the  foreign  body 
is  retained  by  the  bone  is  of  itself  a  protection  against  meningeal  infec- 
tion ;  at  all  events,  cases  of  fatal  meningitis  after  such  injuries  as  these 
are  rare,  and  in  the  majority  of  ca^es  proving  fatal  it  has  been  brain- 
abscess  rather  than  meningitis  which  has  caused  death.  A  celebrated 
case  of  this  kind  occurred  in  Dupuytren's  ser\'ice.  In  this  a  brain- 
abscess  was  produced  by  a  foreign  body  which  had  long  since  penetrated 
the  brain.  Dupuytren  trephin^,  drew  the  foreign  body  out,  incised  the 
dura,  sank  his  bistoury  into  the  brain,  and  evacuateil  a  large  collection 
of  pus;   the  patient  did  not  recover. 

The  signs  and  symptoms  of  brain-abscess  in  these  cases  are  not 
always  classical,  but  will  depend  much  upon  the  piirt  of  the  brain  in- 
volved. If  in  the  motor  area,  they  will  give  rise  usually  to  localizing 
symptoms ;  in  other  places  the  history  of  injury,  the  presence  of  scar, 
and  the  existence  of  general  brain-symptoms  are  sufficient  to  justify 
exploration  on  suspicion  of  abscess.  Even  in  non-|)enetrating  wounds 
the  fixation  of  broKcn  knife-points  or  similar  objects  may  give  rise  to 
tedious  disturbances,  including  usually  the  phenomena  of  caries  or  ne- 
crosis of  the  surrounding  bone.  In  at  least  one  instance  the  encapsula- 
tion of  the  point  of  a  knife-blade  in  the  external  table  has  been  met 
with.  This  was  in  the  hospital  in  Wiesbaden,  where  upon  the  examina- 
tion of  the  body  of  an  old  man  who  had  been  injured  during  his  early 
years  the  point  of  a  knife-blade  was  found,  underneath  a  scar,  w^ithin  the 
external  table.* 

It  is  therefore  evident  that  in  all  but  exceptional  instances  the  with- 
drawal of  a  foreign  body  is  indicated  ;  and,  though  this  is  not  always 
easy,  it  should  more  than  justify — should  indicate — the  performance  of 
whatever  operation  may  be  necessary^  for  its  release.  Should,  therefore, 
the  examination  of  the  weapon  or  the  hcxly  with  which  the  injury  was 
inflicted  indicate  that  its  extremity  was  lost,  and  should  the  apj)earance 
of  the  parts  justify  the  suspicion  of  its  presence  within,  it  would  be  good 
surgery  to  explore,  cutting  away  enough  bone  to  permit  of  absolute 
satisfaction  with  reference  to  this  point.  Bardcleben  has  suggestcnl  that 
for  the  removal  of  some  of  these  objects  the  ordinary  needle-holders 
serve  a  useful  purpose.  The  more  quickly  the  case  is  seen  after  injury, 
the  more  uneventful  will  be  its  subsequent  course  and  the  easier  the 
performance  of  whatever  is  cjilled  for.  Bardcleben  has  related  the  fol- 
lowing case:'  A  soldier  receivcHl  a  penetrating  wound  of  the  left  tem- 
poral r^ion,  which  had  been  superficially  sewed  up.     Not  long  after  he 

*  Videy  also,  Bergmann,  /.  c,  pf).  7')-79. 
^  DeuUsche  Zeitsch/L  fur  Chir.,  1872,  p.  311. 
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Vfn»  selzfd  with  severe  headache,  the  wound  reopenctl  and  discharged 

pus ;  then  followed  paralysisj  of  the  ri^ht  arm  and  leg»  Bardeleben 
diseovertHl  a  tilleen-niillimetrc-long  knife-jwint  jjrojeetitig  within  the 
8kiill,  anil  renji>ved  it ;  ixx'overj'  foUowed  and  x\w  paralysi;^  disii[)jK^ired. 
Wh*'n  the  penetrating  wound  is  surnjundetl  by  visible  or  pa]j>able 
splinters  (if  bone,  it  conies  under  the  eiite^gory  of  those  conipaind  i'rae- 
tures  whicli  eidl  iirgeutly  for  trephining  or  similar  radical  o[K?i"ation,  and 
is  to  be  s^j  treated. 


OONTFSION   OF  THE    CRANIAL   BONES. 

Under  the  term  "  eontuston  of  tlie  iKmes  of  the  sknll  and  of  the  dura 
mater"  Pereival  Pott,  about  a  hun^lred  year??  ago,  de>?eril_Kil  a  elinind 
pieture  wliieh  has  ever  since  passed  under  the  term  whieh  lie  gave  to  it, 
and  ii>r  wliieh  his  desen|>tion  lias  been  c-onsidered  snffieient  and  elassieab 
The  symptoms  eonsist  praetiesilly  of  the  following:  There  is,  first  of  all, 
a  reeognisaible  sohition  of  eontinuity  of  the  bone,  either  with  or  without 
injury  to  the  overlying  gkin,  soon  atler  whose  oeeurrenee  there  develop 
eertain  eharaeteristie  sympttans  with  pain  at  the  injure<l  spot.  This 
pain  gradnally  extends  over  the  entire  head;  there  are  i^nisory  and 
mental  disturbnnees,  along  with  tendeney  tc»  nausea  and  vomiting,  ver- 
tigij,  a  (piiek  and  tirm  pulse,  with  disturbed  sltTp.  Stxai  after  the  in- 
jured part  hegius  to  swell,  the  tumor,  however,  becoming  neither  par- 
ticularly large  nor  very  {minful.  If  n<jw  this  lx>  openeil,  one  finds  the 
perieraninni  se|ianited  fn*m  the  fniue  liy  a  thirk  semi-ttuid  mass  and  tlie 
snrfaee  of  tin*  lion«L'  rough  antJ  disfolurcil.  The  snbsei|uent  symptom.-? 
suec:eed  ea<'li  uth(T  rather  t|niekly  ;  the  skin  becomes  warmer;  the  putse 
quicker  and  firmer  ;  the  anxiety  and  restlessness  increase  :  chills  and 
pyrexia  iwv.nr  \  the  piitient.  losi*s  strength ;  anti,  finally*  convulsive 
motions,  sometimes  with  tielirium,  sometimes  with  panilys^*s  or  di8turl)- 
ances  of  special  scnises,  follow.  According  to  Pott,  the  actual  reason 
for  all  this  disturbance  is  flic  pecidiar  affection  of  thethini  which  follows 
the  injury.  As  tlie  pericranium  is  loosencil  and  sepanites  from  the  outer 
surface  of  the  bime  and  the  tumor  ilevelops,  so  the  dnni  is  affei^ted  on 
the  insi^Ie  t>f  the  btme,  since  between  it  and  the  bone  pus  collects,  or  at 
least  that  wliieh  lireaks  down  into  pus. 

T'he  early  recognition  of  this  more  or  less  typical  course  is  of  great 
importanrc,  bucjuise  of  the  neeessitv  for  early  o|>c*ration  ;  that  is,  the 
t»|X'ning  of  the  lione  l>y  means  of  the  trejjluue  and  the  evacuatiim  of  the 
material  t«>ll(H*tcd  lieneath  it.  In  other  wonls,  a  diagnosis  i»f  this  kind 
is  an  intlieatiou  for  trephining.  With  this  in  view,  the  mere  di.sturl»ance 
of  the  mh  jKirts  outside  the  Iwne  is  of  very  minor  importance  as  com- 
pared with  the  nKM>gnition  i»f  the  intracranial  condition.  It  miLst  he 
said,  however,  that  the  frightful  results  whir*Ii  I'ott  ascribes  to  simple 
contusion  of  the  bone  were  due  much  rather  to  the  suhse(|Uent  menia- 
gitic  or  encephalitii*,  even  pytemic,  [)riK*css*'s  which  were  the  result  of 
infection  brought  about  at  the  time. 

It  does  not  folhw^  that  there  is  any  serious  amount  of  crushing  of 
the  bone  as  the  result  of  many  injuries  to  the  skull :  a  wouudcil  Uinc 
may  procee<l  readily  and  immediately  to  repair  by  gmnulation  without 
showing  any  of  the  disturbances  deseribed  by  Pott.     On  the  other  hand, 
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in  some  cases  there  is  necrosis  of  the  margin  of  the  bone-wound,  either 
on  account  of  mechanical  injury  or  because  of  subsequent  infectious  or 
phl^monous  processes  incited  in  the  bone  by  infection  of  tlie  wound. 
It  is  most  fortunate  when  a  small  sequestrum  separates  as  the  result  of 
immediate  formation  of  granulations,  even  though  this  process  be  tedious. 
Under  these  circumstances  the  limit  to  the  necrotic  action  may  be  very 
narrow  and  confined  to  the  external  table,  or  this  may  extend  over  an 
area  several  centimetres  square.  In  serious  cases,  liowever,  where  there 
is  extensive  infection  of  bone,  necrosis  may  lead  to  an  osteomyelitis  by 
continuity  and  the  development  of  thrombi  w4th  their  almost  inevitable 
consequences.  Injuries  of  the  bone  by  themselves  consist  for  the  most 
part  of  ecchymoses  just  outside  or  inside  of  the  skull,  and  hemorrhages 
mto  the  spongy  tissue  of  the  bone  itself.  One  has  frequent  (xjcasion  to 
see  the  anatomical  disturbances  in  freshly-injured  bone  in  cases  of 
rapidly-fatal  fracture  of  the  skull.  When  one  saws  across  the  bone  or 
opens  it  with  the  chisel,  its  cavernous  structure  is  found  infiltrated  with 
blood  to  the  fullest  extent  possible.  The  fact  that  so  many  skull-frac- 
tures terminate  favorably  is  simply  another  expression  of  the  fact  that 
by  no  means  all  contusions  of  bone  are  necessarily  followed  by  serious 
symptoms ;  in  fact,  most  of  them  go  on  with  but  little  disturbance ;  the 
^Bbsed  blood,  either  on  or  inside  of  the  bone,  is  quickly  absorbed 
and  disappears,  and  the  original  condition  of  the  parts  is  gradually 
restored.  Naturally,  the  more  freely  these  parts  are  exposed  to  the 
possibility  of  atmospheric  infection  and  remain  without  protection  there- 
from, the  greater  the  danger  of  putrefaction  and  infection  :  it  is  not  the 
traumatic  irritation,  but  that  due  to  sepsis,  which  causes  frequent  fatal 
results.  Particularly  is  this  true  of  exposed  diploetic  structure,  in  which 
infectious  processes  travel  rapidly  and  easily,  as  is  well  known.  Con- 
tusions of  the  skull  in  which  the  skin  is  preserved  without  serious 
injury  are  followed  by  only  circumscribed  disturbance ;  they  may  be 
followed  by  simple  hypen)lasia  of  the  i)eriosteum,  which  will  be  recog- 
nized by  the  noaular  thickenings  met  with  on  the  outside  of  the  bone. 
Even  these  may  vanish  more  or  less  speedily,  or  they  may  be  replaced 
by  exostoses,  or  at  least  by  ossifying  substitutions  for  the  original  fibrous 
tissue.  In  the  larger  proportion  of  case\s,  however,  with  external  injury 
there  will  remain  an  obstinate  ulceration  with  more  or  less  caries  and 
possible  necrosis.  These  may  be  so  resistant  as  to  call  for  operative 
removal  of  the  diseased  bone. 

Oenebal  Remarks  coNCEBNiNa  Fractures  of  the  Skull. 

For  purposes  of  general  convenience  we  divide  fractures  of  the  skull 
into  those  of  the  vertex,  those  of  the  lateral  region,  and  those  of  the 
base,  following  for  this  purpose  the  regional  anatomy  of  which  so  many 
descriptions  may  be  found  in  the  books.  The  vertex  is  exposed  with 
very  little  protection  between  its  surface  and  the  bone;  the  lateral 
region,  however,  has  more  or  less  muscular  and  other  armor,  and  in 
front  is  largely  protected  by  the  bones  and  tissues  of  the  face.  The  base 
of  the  skull  is  made  almost  inaccessible  to  oi)eration  by  its  location, 
although  it  frequently  suffers  indirectly  as  the  result  of  violence.  Its 
diploe  is  much  reduced  in  amount,  and,  while  perforated  for  many  open- 
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ings,  it  is  reiiiforeeJ  by  tlie  peculiur  architet'turti  of  the  skulL  A  cer- 
tain [n-oportiou  *tf  Hkiill-fractures  aiv  eontined  to  the  vertex  ;  certain 
others  extend  tVoin  tliere  toward  tlie  l>a?se ;  while  a  third  variety, 
nuirierieally  the  smallest,  eoiieerns  the  base  aloni'.  The  pnijxirtioii  of 
skull-fraetures  to  those  of  the  skektoii  iu  general  varies  from  1|  to, 
jK!rhap8,  3  per  cent,  depending  on  the  eluinieter  of  tlie  institution  from 
whieh  statisties  are  st^eured.  Fmetyres  of  the  vertex  are  nearly  three 
times  as  frec[Uent  as  those  of  the  base.  They  are  for  tlie  most  jwirt 
iiirtieted  by  aetiial  viok'nee^  and  usually  first  iiiv^jlve,  and  then  radiate 
froiu,  that  jjoiiit  at  wliirh  this  violenee  lias  been  iutliettHk  So-eolle<l 
*'direet  fractures"  are  limited  fur  the  most  part  to  the  lU'i^hborhmid  of 
the  injury.  On  tlie  other  haiul,  we  ha\'e  indirect  or  radiating  fractures, 
whieh  extend  to  considerable  distanees?.  Fmetures  of  the  skull  are  pro- 
dueed  in  two  ways  :  tirst,  by  tlie  direet  applieation  of  violenet^  as  from 
weajions,  blows,  Imllets,  etc.  ;  and  seeondly,  by  injuries  where  the  patient 
falling  strikes  Ids  head  agtunst  some  ol>jfet  and  suilers  either  at  the  ]ji>int 
of  impact,  or  else  fi-ou)  the  weight  of  the  rest  of  the  body  as  it  is  im- 
pinged against  the  base  of  the  skulL  They  may  vary  from  the  slight- 
est iissnre,  which  is  followed  by  pnietieally  no  symptoms,  up  to  the 
most  eomjdicated  and  ernsliing  injury,  in  which  the  skull  is  shattered 
into  many  fragments.  They  are  desoribcd  as  being  of  the  following 
forms  : 

1.  FissT^REs,^ — As  the  name  im[>lies,  these  are  practically  cracks  in  the 
sknll,  as  they  may  lie  f^i^i^n  in  glass  or  erockery-ware,  and  are  not  neeeft- 
sarily  folio weil  by  the  slightest  displacement.  Nor  do  they  necessarily 
involve  tlie  entire  thickness  tjf  the  skulL  For  instance,  Hofmann  ^  had 
described  a  skull  with  three  crossing  fissures  of  the  lateral  region  pn>- 
dueed  l>y  a  bh>w  upim  the  side  cjf  the  head,  only  one  of  which  extendc<l 
clear  througji  the  skull,  the  others  being  limited  to  the  external  table. 
In  the  maj<jrity  of  (*nses,  however,  the  internal  table  is  likewise  ti^siiiXHl, 
although  the  lines  of  fissure  of  the  two  tables  liv  no  means  neees*«anly 
corres[*uiid.  Gosselin  *  has  desfTibtMl  a  skid  I  in  which  he  met  with  fissures 
of  the  externa!  and  of  the  internal  table  of  the  parietal  bone,  these  ?is^ 
pnrcs  (*n»ssing  v\iv\\  otfier  n<'arly  at  right  angles.  The  term  **  linear 
fracture'^  hns  also  been  ajiplicd  U\  tliese  crises,  the  condition  being  ana- 
tomie^lly  pmetieally  thesiuue,  the  understanding  being  in  ettJier  case  that 
the  margins  of  the  break  are  inflexible  and  their  levels  umJtere<l ;  eke 
they  are  spoken  of  as  tractures  WTth  depression.  We  fretjuently  find 
fissures,  simple  or  tbrkisb  whose  branch(*s  widely  separate  fmm  each 
other  and  en(*lose  perha|»s  considerable  areas  of  the  skull.  Thesf^e  may 
he  straight  or  veiy  irreguhir  in  their  conrse,  limitcHl  t(\  one  l>one  or  ex- 
tending over  two  or  more.  Fissui\d  fractures  alsf>  fi^Mpiently  radiate 
from  areas  in  which  more  serioug  injury  has  been  inflicted.  In  thisi 
way  it  may  liapjR»n  that  a  fissure  or  crack  may  extend  almost  entirely 
arotmd  the  skulK  An  extreme  ease  of  this  kind  w^as  tJiat  of  the 
nntbrttuiatc  duke  of  Orleans.  St*  Hester  deseribcil  ^  the  skull  of  a 
young  woman  which  was  literally  divide*!  into  halves  by  a  fifl^ure 
extending  from  the  tbramen  magnum  up  in  a  meilian  direction  clear 
across   the  occipital,  parietal,  and   frontal  bones  into  the  ethmoid  and 


'  Oerkhtlkher  Mediciu,  1878,  p.  462. 


*  Briiish  Med,  Jounu  for  IS6B* 


*  Quoted  bj  F^Uwt,  p.  20. 
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split* nu id.  S0|  too,  Clmndlor  is  rt'fMirtcd  by  Astley  Coopor  to  have  met 
witli  u  eiLsc'  in  whicli  the  .skull  Wits  pnii'tii'uily  liroken  into  mi  anterior 
and  a  po.sturior  half  by  a  tisMire  extend in|^  at  nsi:ht  an|i:le^^  to  the  antero- 

I|Ki6teriur  axifs*  Numerouj^  oiher  instan<*es  itf  tins  kind  are  im  retMird.  I 
ptive  met  with  one  east'  in  whieh  the  era niuni  was  (imetieally  broken 
lonse  from  the  fuee.  In  almost  all  tliese  friietnrt^>  the  two  margins  are 
bn  the  sjime  level.  Xeveilheless,  in  one  preparation  in  the  Museum  uf 
|Bt  George's  Hospital  one  side  of  a  lonj^-tissurL**!  fraeture  is  <Ie|>ress4:'d 
beneath  the  opposite  margin.  When  depression  i»eeurs  along  witli  minor 
,      fissnix*,  it  is  uisually  in  young  patients  with  still  flexible  skulls,* 

i2.  Splintkuko  and  CoM^UNrTKU  FiiAcniiEs. — In  these  there  is 
usually  a  S4»rt  of  Uoi\ler-Hne  within  whieh  the  bone  is  n^ore  or  less  bn4ten 
into  fragments,  and  beyond  whieli  nothing  extends  save  possible  fis^nre. 
Within  this  area  tliere  are  freipiently  nnrneroiis  fnignients  of  various 
iize,  with  eonsideralile  depressi<»u  ;  the  ]jartieles  are  often  ImiH'ned  from 
e»ne  anr>ther,  and  may  be  easily  pieked  out  with  forerps^  while  at  other 
times  they  arc^  driven  together  irregularly,  and,  as  it  were,  dtjvetailrd. 
The  explanation  of  the  n/lativ*.^  infrecpieney  of  injury  at  a  distanee  in 
these  instanees  is  that  the  vio!enee  has  i)een  praetieally  expended  at  the 
point  of  impact.  Sometimes  from  the  exaet  jMHut  of  impaet  the  Hues  of 
iractUR*  radiate  in  sueh  a  way  as  to  entith'  them  to  he  ealled  **  stellate 
fraetures."  The  nnmber  of  fnigments  \^  ha-li  may  In:  found  and  removed 
from  these  eiises  fre*juently  exeeeils  t\vc*iity-tive. 

In  eomminntetl   fraetures  we  distinmiish  those  witli  and  witJiont  de- 

Fig.  416. 


ruiiinm  of  a  lUjSTu,  fra*  turtMl  by  Imltltijirl'S.  A.  MiiHuuru,  No,  6900), 


predion,  the  latter  l>eiug  of  eourse  mueh  the  more  severe.     The  depres- 
jon  may  be  cent  nil  or  peripheral,  the  gravity  of  these  cases  depending 

Vidf  also  Klcnim.  "  Ziir  (  nsuiBtik  der  coroplicirtcn  8chadelbriicbe "  Deutsche  Zeit- 
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very  loiich  on  the  extent  of  depression  of  the  ile|ires,se*il  area  ami  on  the 
penetmtion  into  the  brain  of  fniginent^t,  these  (»f  course  varvin^  accord- 
ing to  the  extent  and  eharaeter  uf  the  vioIeiiL-e  hy  whieh  they  are 
intlictefh 

:i.  Fractltrrs  with  Ar-^oiatte  Liis8  op  Subj^tance. — The  simplest 
of  these  are  tliosc*  prndueed  by  iK'Tictnititui  of  htillets,  by  whirh  a  round 
defect  is  produreil  in  the  bone,  frequently  with  extensive  splintering  imd 
lijss  of  substance  liy  penetration  <jf  fni^ments  into  the  brain.  (The 
nmtter  of  ^inisln^t  fraetnres  of  the  skull  is  dealt  with  separately,  and 
consequently  will  receive  but  little  attention  in  this  place.)  The  oj>en- 
in^  uf  the  inntT  t;il>le  nniler  thcs<:*  cirtMunstanccs  is  frequently  larger 
than  that  of  the  external,  antl  is  surrounded  by  a  margin  <jf  splintered 
and  nmrv  or  less  depressed  fntgments.  This  may  be  etpudly  t!ie  aun.*  in 
jM'rfonition  by  otiier  objects  tlian  linllets.  When  a  ludlet  gm^s  eom- 
pletcly  through  the  skull,  it  mrrie^  in  a  hii^^r  an*a  of  inner  table  and 
enrries  tint  a  larger  area  uf  externul  table  ;  in  fact,  so  extensive  and 
widespread  is  frequently  the  result  of  injuries  of  tliis  kind  that  the 
skull  has  nuu'c  the  appearanee  of  liaviug  lieen  broken  by  some  bursting 
Ibree  from  within  than  by  anything  applicil  from  without. 

Fio.  417. 


k>^-^   - 


Multi|.lc  fmc-turc  nf  ^kull  from  subrccuU  (U.^a  A,  Museuin,  No.  1318). 

It  is  ijuitt^  jxKssible  to  have  fraetiire  of  one  table  without  that  of  the 
other.  This  m  nu»st  nften  true  of  the  external  table,  but  it  is  a  well- 
establishei]  fact  that  it  is  |w)ssib!c  U)  have  istilatinl  fiiu/tu res  of  the  vitreous 
without  perc*eptil>le  injury  to  tlie  externaL  These,  iiowever,  ar*»  unusual, 
and  are  rather  surgical  curiosities  than  frequent  resnlts.  Fissures  of  the 
biternal  table  are  sometimes  hnig<.'r  titan  th(>s4^  of  the  external.  In  the 
Freiburg  Museum  is  a  skull  with  a  long  lateral  fissurt*  of  the  fnmtal  and 
lateral  regittn,  e(>ntined  entirely  to  the  iun<*r  table,  while  aniitlu^r  near  by 
extends  through  both.  In  gunshot  wcjujmIs  with  radiating  fractnn'S  the 
nnnil>er  of  these  in  the  internal  tal>le  usually  «?xeee<ls  thc»se  of  the  ex- 
terimb  So,  too,  when  there  is  de|>ression  from  external  injur}\»  the 
inner  table  is  usually  broken    into  rn<ire  fragments  than  tlie  external. 
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In  is4>ktecl  fnictiirej^  of  the  iniitT  table  it  is  iisimlly  brokpii  iiittj 
!ievt*nil  more  or  less  Ifxiseneil  fragments,  \vith  ni<»re  <ir  less  injuiy  t<>  the 
uiulerlying  diini  ;  niueh  more  rarely  m  it  simple  and  iiiieumplieateil. 

Fig.  418. 


Fmrturv  *if  inner  tu}iW  trnttj  {l\  S.  A,  Museiiin,  Nik  l.^iiHj, 

One  of  Rergniaiin's  illostmtions  shows  the  skull  of  a  Papa!  soldier 
wuiinded  in  184JS,  dyin^  of  nieniiifritis  Hfti-eii  days  iifter  injury. 
Externally  there  were  two  trjiliii^  fissures  ;  iiiterually  the  iiiut^r  table 
wan  found  bniken  into  four  fnigiuents,  somewbnt  di-phuTd  and  driven 
in  in  a  eonieal  shape.)  (Numerous  references  to  literature  iu  Ilergmaiin, 
/.  r'.,  p.  109.) 

S.)kition?5  of  eontinuity  of  the  external  tiil)les  ah  me  have  been  well 
known  ever  siiiet^  they  were  elassieally  desci-ihed  by  Astley  Coojier. 
They  were  fre(|ueutly  foinid  iu  jiatieHts  dyinjr  of  meuiuptis  *tr  pyamiia 
after  injuries  to  the  head.  There  is  reason  ti»  suspeet  these*  injtu'ies  iu 
niany  casps  where  o[»portunity  for  exainiuatitju  is  not  urtorded — iu  nther 
wonls»  where  reeovery  has  ensntMh  (/onsetjiiently,  the  diagnosis  in  many 
instanees  is  eoujet*tnniL  Still,  there  are  eertain  <"ases  where  a  slight 
tleprest^iou  may  be  ex|>lained  in  this  way,  and  where  tlu'  nbsi-uec  of 
scTions  symptoms  indieates  that  thi*  trouble  i^  eiuilined  t<i  the  outer  sur- 
fae<*  \%^  the  bone  nloiie.  If,  however,  the  depressmn,  real  c*r  imairinary, 
Ik*  larger  than  a  silver  tweuty-tive-eeut  pieee,  or  if  it  l>e  aliruptly  eireum- 
scribed  and  |H'ree]^tible  througbenit  the  eiretnnierenee  of  the  eirele,  it  is 
so  probalde  that  the  internal  table  is  iujnreil  that  it  will  alwnys  be  wise 
to  explore  an<l  pntlnddy  trejthine.  Many  years  ag<'  iVrunie  laid  down 
the  rule  thfit  a  furrow  may  be  ploiij^du^d  in  the  external  table  by  a  ball 
whieh  strikes  tlie  skull  tau^entiully,  withuut  srrinus  t»r  any  injury  tu  the 
inner  table.  TIris,  hc^wever,  is  not  true  of  the  missiles  use-d  in  modern 
warfare,  and  it  wmihl  be  a  ver^^  ni»siife  prineiph*  to  hold  to.  Tlie  only 
exeeption  to  this  stateiuent 
Vol.  11.-^17 


'  a  XQYY  ni»siife  prineiph*  to  hold  to.     Tlie  only 
it  won  hi  be  iu  thos*'  IfHjidities  where  the  diploe 
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sharp  oblique  fragments  of  the  bombs  have  produced  injuries  of  this 
character.  So  also  after  explosion  of  blasts  the  same  results  have  been 
produced.  There  are  also  a  few  instances  on  record  of  depression  of 
the  firm  external  table  into  the  mastoid  cells  after  injuries  of  similar 
character. 

The  celebrated  Harvard  "  tamping-iron  case  "  has  been  so  often  de- 
scribed that  it  would  seem  unnecessanr  to  detail  it  here.  Let  it  suffice  to 
remind  the  reader  of  its  remarkable  character  by  a  reference  to  the  ilhis- 
trations  (Figs.  419,  420). 

MECHANISM  OF  FRACTURES  OF  THE  VERTEX. 

Tm'o  factors  play  the  essential  r6le  in  producing  fractures  of  the 
vertex — namely,  the  shape  and  extent  of  the  surface  involved  and  the 
violence  of  the  impact.  A  further  factor  of  varying  importance,  which 
never  permits  of  exact  estimate,  is  the  natural  elasticity  of  the  skull. 
The  skulls  even  of  the  oldest  individuals  are  somewhat  elastic,  and  those 
of  young  people  present  sometimes  a  surprising  amount  of  this  mechani- 
cal peculiarity.  Fracture,  then,  only  happens  when  the  natural  limits 
of  tbis  elasticity  have  been  passed  and  the  cohesion  of  the  bone  has 
been  overcome.  Children  oflen  sufier  from  very  marked  depression  or 
inl)ending  of  the  vertex  without  actual  fracture.  Green,  for  instance 
(quoted  by  Erichsen,  vol.  i.  p.  318),  has  reported  the  skull  of  a  child 
so  deeply  depressed  by  injury  that  an  egg  might  be  laid  in  the  pit  thus 
formed ;  this  child  did  not  display  any  brain-distiu-banee  and  remained 
well.  On  the  other  hand,  skulls  are  often  abnormally  fragile,  and 
Foville'  lias  emphasized  that  among  the  insane  the  cranial  bones  are 
often  so  porous  that  they  can  be  very  easily  pressed  out  of  shape  or 
otherwise  injured.  Obviously,  most  solutions  of  continuity,  and  par- 
ticularly most  depressions,  are  brought  about  by  objects  which  have  a 
small  impinging  surface.  Much  may  be  learned  from  studying  fracture 
in  inanimate  objects.  When  one  tries  to  break  a  stick,  for  instance,  the 
parting  of  fragments  begins  always  on  the  convex,  stretched  side,  and 
not  upon  the  concave  and  compressed  side.  Rauber  made  many  experi- 
ments to  determine  the  resistance  and  fimmess  of  Iwne-tissue ;  so,  too, 
Teevan,  who  sought  to  exi)eriment  by  blows  and  other  injuries  with 
blunt-}K>inted  objects  against  the  convex  surface  of  the  skull,  and  whose 
illustrative  preparations  are  to  be  found  in  (juv's  Hospital  Museum. 
The  results  of  injuries  of  this  kind  are  well  illustrated  in  a  specimen 
described  by  Thiersch,  and  another  by  Bc^rgnianii.  The  latter  was  the 
skull  of  a  suicide  who  fire<l  into  his  own  mouth  a  bullet  which  penetrated 
the  hard  palate  and  the  body  of  the  sphenoid  an<l  hnlged  in  the  parietal 
bone.  The  internal  plate  was  not  fissured,  while  the  external  table  was ; 
over  these  fissures  and  beneath  the  scalp  there  was  a  collection  of  blcxKl. 
This  will  account,  when  the  conditions  are  reversed,  for  injury  to  the 
inner  table  in  many  instances  where  the  blow  has  first  depressed  the 
external.  Teevan's  experiments^  well  showed  that  any  missile  which 
impinges  upon  a  limiteci  area  of  skull  without  Uxy  great  violence — such 
as  a  stone  or  a  stick — can  produce  fmctures  of  corresponding  character 

»  Diet,  de  Med.  et  de  Chir.,  Paris,  1829,  vol.  i.  p.  551. 

*  Med.'Chir,  Review,  1865,  30,  129,  and  Trans.  Path.  Soc.,  1865,  xvi.  217. 
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in  the  internal  table.  It  is  not  necessary  that  a  bullet  should  strike  ol>- 
liquely,  but  only  tliat  its  violence?  of  inii>jiet  be  somewliat  mitigated. 

The  resistance  of  the  skull  is  in  a  measure  seimrable  from  that  of  the 
bony  substance  of  which  it  is  formed  and  from  the  pec»uliar  shape  which 
it  may  poasess.  In  injuries  of  limited  extent  it  is  enough  that  the  skull- 
Avail  is  composed  of  somewhat  ela.stic  substance ;  for  those  of  greater 
extent  the  skull  is  to  be  considered  rather  a.s  a  glolx?  jK)ssessed  of  a  high 
degree  of  elasticity,  as  the  result  of  which  its  shape  will  give  or  alter 
more  or  less  before  a  genuine  fracture  results.  One  must  have  this  elas- 
ticity of  the  skull  demonstrated  in  some  practical  way  Iwfore  he  fully 
appreciatt^s  what  it  means.  For  instance,  Bruns  fastene<l  an  uninjur^l 
head  between  two  planks  with  a  vise,  and  then  by  varying  degrees  of 
pressure  studied  to  what  extent  he  could  alter  its  shai)e.  It  was  easy  to 
see  that  upon  compression  in  one  diameter  increase  ot  the  other  diameter 
resulted,  and  that  the  skull  could  be  more  or  less  compressed  in  certun 
dire<^tions  without  fracture  resulting.  In  one  instance  it  ^-as  {xissible 
after  pressure  la  tend  ly  and  elongjition  of  the  greater  diameter  to  reverse 
the  pressure  and  restore  it  to  its  original  dimensions.  The  degree  of 
elasticity  of  different  skulls  is  highly  variable  :  on  the  average,  the  adult 
skull  can  be  reduced  in  its  latend  diameter  by  fifteen  millimetres  before 
it  breaks,  while  the  skull  of  a  twelve-year-old  Iwy  sulferetl  fn)m  fracture 
at  the  base  when  this  diameter  was  reducwl  even  by  five  millimetres.  It 
must  be  acknowledged,  however,  tliat  the  conditions  are  very  different 
when  this  compression  is  brought  about  slowly,  as  in  these  experiments, 
or  instantiuieously,  as  when  the  result  of  accidcntid  violence. 

There  are  other  ways,  however,  of  estimating  ehu^ticity  under  the 
latter  conditions  :  one  is  by  suspending  skulls  and  swinging  them,  as  in 
certain  physical  experiments,  judging  by  the  index  of  an  arbitnir}' scale ; 
or  one  may  do  as  Felizet  *  did,  by  filling  skulls  with  paraffin  and  dn»|>- 
ping  them  from  definite  heights,  varying  from  thrw  to  one  hundred  and 
fifty  centimetres.  At  the  height  of  one  metre  it  was  foun<l  tliat  the 
skull  would  br(»ak,  but  would  rebound  to  its  original  form  in  spite  of 
the  fracture.  All  th(\se  ex|KTiments  naturally  have  only  an  a]>proxinia- 
tive  value,  and  yet  are  all  (extremely  suggestive  and  shwl  much  light  on 
the  <x*currence  of  injury  to  the  living.  R4Uil>er,  for  instance,  c^ould  very 
c»asily  demonstrate  that  the  elasticity  of  a  fn^sh,  warm  head  with  circula- 
ting blood  is  somewhat  less  than  that  of  the  drie<l  skull. 

The  result  of  force  applied  over  an  extensive  surface  is  much  the 
same  as  in  tlu*  above-mentioned  experiments.  The  alteration  of  form 
is  not  limited  to  the  ar(»a  of  impact,  but  the  entire  skull  is,  at  least  m«»- 
mentarily,  altered  in  shape.  From  injury  to  the  top  of  the  head,  whetlier 
by  falling  obje<*ts  or  by  a  falling  individual,  the  |>er|)endicular  diameter 
of  the  skull  is  d(KT(»as<Kl,  while  the  longitudinal  and  lateral  diameter* 
are  increas^nl. 

In  all  instiuices  where  a  skull  bursts  the  line  of  fracture  n»sidtinjr 
thercjfrom  opens  at  least  for  the  instant,  although  it  may  completely  clos** 
again.  This  is  shown  by  the  fact  that  hairs  are  often  found  inclu(]<il 
within  closed  fissures.  Such  a  condition  has  l>een  picturiMl  by  Ko<*nig, 
who  has  found  them   in   the  dried  skull.     Schlemmer  -  descrilies  three 

*  Rt^rherchtA  aunt,  ft  r/y>#r.  aiir  Ax  Frarture.t  ffn  Ci'dtif^  Paris,  1873. 
"  Wiener  M*i{.  Pre^iVy  187(5,  Nos.  ix.  and  xii. 
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such  casen.  Neudoerfer  found  in  the  head  of  a  hussar,  dying  of  pyae- 
mia after  head-injun-,  a  portion  of  the  felt  from  his  head-wear  firmly 
included  within  the  lines  of  fracture.  Hofmann  ^  refers  to  the  same 
occurrence,  and  once  found  in  the  fissure  of  a  skull  a  piece  of  the  dura 
firmly  included.  Friedl>erg  has  described  the  violent  inclusion  of  the 
ba^silar  arterj'  in  basal  fissure.  The  most  instructive  examples  of  this^ 
kind,  however,  are  those  where  particles  of  bullets  have  been  found 
within  the  skull  without  any  visible  ojwning  through  which  they  could 
have  entered.  Bergmann  describes  such  a  specimen  :  the  external  table 
of  the  skull  showed  only  a  fissure  of  apj>arently  trifling  extent ;  not  the 
slightest  defect  of  the  surface  was  visible  unless  one  were  to  hold  it  up 
against  the  light.  When  thus  inspected,  on  the  inner  side  of  the  skull 
was  to  be  seen  a  fragment  of  bullet  of  considerable  size.  This  specimen 
will  explain  certain  instances  clinically  reported  where  the  internal  rav- 
ages of  portions  of  bullets  have  been  met  with,  although  no  external 
sign  of  perforation  had  been  discovered.  There  was  brought  into  the 
Dorpat  Clinic  ujK)n  one  occasion  a  student  injured  in  a  duel,  who  was 
unconscious,  above  whose  eyebrow  there  w\is  the  mark  of  a  bullet- 
wound  ;  between  the  bone  and  the  skin  lay  a  distorted  bullet,  while  the 
bone  showed  a  depression  of  eight  millimetres  with  splintered  border, 
which,  however,  apparently  involved  only  the  outer  table.  The  patient 
became  <x)matose  and  died  two  days  later.  Upon  autopsy  there  wa^ 
found  a  perforation  of  the  dura  and  into  the  l)rain  by  a  fragment  of 
bullet  which  had  penetrated  into  the  lateral  ventricle,  where  it  lay  more 
or  less  loosely  lodged ;  between  the  dura  and  the  bone  was  a  thick  layer 
of  coagulated  blood  (BcTgmann).^  Such  a  case  as  this  naturally  strength- 
ens the  general  rule  for  trephining  every  case  of  bullet-wound  or  of 
compound  depressed  fracture  of  the  skull. 

When  one  diameter  of  the  skull  has  been  shortened  and  the  other 
lengthened  by  application  of  force,  the  frac^tnre  may  not  be  found  at  the 
point  of  application  of  force,  but  diametrically  opposite  to  that  point — 
in  other  words,  at  the  op|x>site  i>ole  of  the  same  diameter  or  at  one  of 
the  |)oles  of  the  lengthened  diamctcT.  In  this  way  indirect  fractures  of 
the  skull  result.  This  also  will  explain  the  injuries  to  the  brain  itself, 
of  which  we  shall  have  later  to  speak.  Some  experimental  results  of 
Perrin'are  ver>' instructive  in  this  direction.  When  the  skull  with 
which  he  was  experimenting  lay  directly  ufxjn  a  firm  substance,  the 
point  receiving  the  blow  was  then  most  frequently  injured  ;  wlu^n,  how- 
ever, underneath  the  head  was  placed  a  thick  cushion,  the  fracture  was 
usually  diametrically  opposite  to  the  injured  point.  It  is  with  justice 
also  that  Baum  has  observed  that  when  a  man  is  struck  to  the  ground 
by  a  severe  blow  upon  the  head,  not  only  is  the  skull  injured  at  the 
point  of  reception  of  the  first  blow,  but  also  at  that  which  comes  in  con- 
tact with  the  earth  or  |Mivement,  which  is  often  that  diametrically  oppo- 
site. Thus  one  may  find  two  sets  of  fractures — one  at  either  point  and 
due  to  a  different  injury.  (Several  cases  illustrating  this  kind  of  injury 
are  reported  by  Bergmann,  p.  121.) 

Prognosis  and  Course  of  Fractures  of  the  Vertex. — These  can 
scarwly  be  considered  by  themselves,  but  possess  a  special  interest  an<l  a 

»  Geriekt.  Med.,  1878,  p.  46:?.  ^  ^  r,  p.  1 19. 

*  Oaz.  de.^  HdpitaHX,  1878,  p.  676. 
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special  danger  in  proportion  to  the  aeeomjmiiying  injury  to  the  bmio* 
Their  prognoni?*,  therefore,  depends  rath(*r  ii])i)n  the  eoridition  of  the 
emnhil  eimteiitH  tliiin  upon  tluit  of  the  entiiial  hi^Ties.  The  ^enerally- 
reeognizerl  grititer  dun^i^er  of  fnit*tures  of  the  Imih.^  is  dne  in  large  nieaHure 
to  the  faet  that  the  ftrganie  and  roost  iinjmrtant  pai-ts  of  the  brain  lie 
iipfHi  tfie  ktter,  \vhen:'a>i  the  leant  ioi|M»rtnnt  functional  parts  of  the  brain 
are  injnred  in  cnxli nary  fnii-tnres  of  tlie  vertex*  Statisties  are  s<iinewhat 
at  varianee  altout  the  relative  fatality  of  ihest^  fnictures ;  for  instaijee, 
Mtirney  reekonrd  on  Mi  |>er  eent.  of  fatalities  after  fraetinv  of  the  ver- 
tex, and  Gil  per  eent.  after  fraetiire  of  the  hase,  Aecording  to  the 
statistieist  of  some  other  t^urgeoiis,  mostly  German,  the  greatest  iatality 
follows  fraetui'e  of  the  tenipind  region  ;  next  to  this,  the  weipital  ;  tlieu 
the  parielal  ;  and  then  the  frontaL  The  greater  fatality  of  tliat  first 
nientionrd  is  chie  to  the  frecjuent  injnry  to  the  middle  iuenii>gral  artery* 
The  injnry  to  the  Irrain  is  ol  roio'se  inflieted  at  tlie  sune  mtnoent  as  tliat 
to  the  eranial  hones,  the  lM>ne  first  bending,  then  hreitking,  and  then  iii- 
flieting  harm  ni>on  the  parts  l>eneatli.  Howt^ver,  injury  to  the  bniin 
may  folhjw  without  |)ersistent  depression  or  without  peree|»tible  parting 
of  bone-frngmeuts. 

We  know  very  well  that  in  most  rases  of  simjjle  fissun*  t!ie  bone- 
margins  i-eturn  to  their  original  |n virion  atb-r  having  yiehknl  and  in- 
jnred the  parts  beneath ;  efinseipiently,  inspection  of  the  sn|»erfieial 
wonnd  gives  no  real  idea  avS  Ur  tlie  harm  that  may  have  ln^ni  done  un- 
derneiith.  A  seermd  tbnn  of  injury  t<»  the  brain  is  by  splinters  or  fi^ag^ 
nn'iits  from  the  fnietiu'ed  area,  whose  sharp  lMir<lers  or  eorners  may  eut 
into  or  ivtherwisc*  injure  the  uu*inbram\s  or  the  eortex,  Inasnuieh  a^ 
we  have  seen  that  the  intt-rnal  talde  is  often  splintered  without 
externa!  evidenee,  we  see  how  fre«pu'ntly  this  kind  of  injur}'  may  luif>- 
[K'n.  Finally,  a  third  form  of  injury  may  be  pnMluewl  hy  the  alisrrdnte 
separation  of  brmt*-f pigments  anrl  their  [lenetration  into  the  brain  be- 
neath. ExjKj^rif'nee  lias  sIkjwu  that  almost  without  exception  thost*  frao 
tnres  which  o<'<'ur  with  injury  U*  the  lirain  pro4lnee  more  or  less  hleediiig 
between  the  Iwuie  ami  the*  dura.  l*iek  '  fuund  that  of  i:i  patients  dying 
of  depressed  fnu-ture  of  the  skull,  JJ  stu>we<l  injuries  t»>  the  brain,  and  3 
extravasations  inside  tlie  membranes,  while  1  showed  an  extratlural  clot. 
These  extrjivasjitions  of  course*  eaust^  diminution  of  the  eninial  cavity, 
and  ctuiseijnent  |U'essure  u|xui  the  luiiin,  to  which  most  of  the  serioiiji 
fxmsc«pienccs  are  to  be  dii*eetly  ascrilwd. 

Burgeons  have  for  a  long  time  discussed  which  was  the  more  serious 
— ^pressnre  from  dqiressiHl  Imjuc  or  from  etIuscHi  l>liHrtL  The  ex|x*riencr 
of  t<Mky  seems  to  show  that  of  the  two  the  latter  is  much  more  serious 
Ah  1  Hearing  un  this  may  lie  mentitmed  hen*  the  remarkable  ease  report chI 
by  Cliiu^^  as  follows  :  In  a  naval  battle  a  sjiilor  wim  thnjwii  uj»on  the 
deck,  where  he  hiy  un4'ons*'ious.  I-«ater  there  was  Ibund  a  very  niarktHl 
ilepn'ssion  of  tlie  skrjlL  For  fourteen  looutlis  the  man  lay  pnu'tit^ally 
imconseious  u[»on  his  hack,  with  regular  juds*'  and  respiration  ;  when  he 
eaJled  for  nourishment,  it  was  only  by  moving  the  li[>s  or  tongue,  where- 
ujK)n  it  was  brought  to  him.  At  the  expiration  af  fourteen  montli5 
C_1ine  removed  the  depresstnl  piece  of  Ixme :  the  operation  wan  done  at 
one  o*chx»k  in  the  aftennxin,  and  three  hours  later  tlie  patient  became 


'  Brii,  Mtfl  Joui^,,  1863,  No*  ixL 


'  Mtd.'Chir.  Ilaieti\  vol  i,  i>.  47K 
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conscious  and  sat  up  in  bed ;  in  four  days  he  left  his  bed,  began  to  speak, 
and  within  a  short  time  was  practically  well  agahi.  Here  was  a  tot0l 
suspension  of  all  voluntary  function  for  a  period  of  fourteen  months  as 
the  result  of  depression  of  bone  :  this  could  not  have  occurred  had  the 
pressure  been  due  to  a  blood-clot.  Other  similar  cases  have  been  re- 
ported— e.g.  briefly  as  follows:  Samuel  S.  Coojxjr  reports  a  gunshot 
injury  to  the  right  parietal  bone ;  scarcely  was  the  depressed  bone  re- 
moved when  the  almost  lifeless  soldier  sat  up  in  beil  and  soon  began  to 
speak.  Dieffenbach  operated  on  a  nine-year-old  boy  whose  head  had 
been  run  over  by  a  wagon,  a  portion  of  whose  left  parietal  bone  had 
been  depressed.  It  was  removed  after  applying  the  trepan  three  times, 
and  immediately  the  previously  unconscious  Ik\v  ojwncKl  his  eyes  and 
recovered  speech  and  consciousness.* 

Such  cases  as  these  have  in  time  past  brought  about  lively  discussion 
of  the  advisability  of  early  operation  ;  as  an  illustration  of  which  take 
the  following  statement  from  Dieffenbach,  whost^  writings  are  not  now- 
very  widely  read :  **  A  boy  fell  out  of  a  window  one  story  high  upon  the 
pavement  and  broke  his  right  parietal  bone,  which  was  deej)ly  d(»pressed 
over  an  extent  of  three  inches.  He  lay  unconscious  ;  I  trephined  him. 
He  recovered,  and  I  believed  that  I  had  saved  him  by  the  operation.  A 
year  later  he  fell  again  in  the  same  way,  and  broke  his  left  parietal  bone 
in  an  almost  similar  fashion.  This  time  I  did  not  trephine  him,  and  he 
recovered ;  and  now  I  believed  I  had  saved  him  ag:iin,  and  was  of  the 
opinion  that  the  l)oy  had  undergone  an  extraordinary  amount  of  inter- 
ference because  he  sur\nved  the  first  trephining."  Take  again,  Hutch- 
inson's statement  in  his  lectures  on  compression,^  that  he  had  never  been 
able  to  convince  himself  of  the  existence  of  brain-symptoms  as  the  sole 
result  of  depression  of  bone.  Again,  Textor  in  his  writings  upon  the 
inutility  of  trephining  in  cranial  depressions  alludes  to  12  rast^s — in  7 
of  which  section  was  made — of  positive  depression  of  the  outer  and  inner 
tables  without  any  sign  of  brain-disturhance.  These  experiences  can  be 
paralleled  by  those  of  many  other  surgeons,  and  it  is  not  strange  that  in 
time  past  they  have  caused  a  great  deal  of  discussion  as  to  the  propriety 
of  early  operation.  When  we  consider  the  fatality  attending  much  of 
this  work  in  the  pre-antiseptic  Qrd^  we  may  feel  sure  that  the  question 
was  discussed  ujwn  its  merits ;  at  present,  however,  in  view  of  clearer 
knowknlge  concerning  remote  results  of  these  injuries,  and  in  view  of 
the  onlinary  harmlessness  of  aseptic  operations,  we  may  feel  that  we  are 
depriving  patients  of  their  best  chances  when  we  neglect  to  operate,  no 
matter  what  past  records  may  show. 

This  naturally  brings  up  the  question  of  remote  results  of  injuries  to 
the  head.  It  was,  j>erhaps,  Broca^  who  first  called  attention  to  the  dis- 
turbances following  depressions  where  healing  was  su])|)osed  to  have 
been  j>erfect,  he  being  quickly  followed  by  Busc»li/  who  elalK)rate(l  upon 
the  same  theme.  Since  that  time  a  mass  of  literature  has  accumulated, 
all  pointing  toward  the  frequently  unj)lwisant,  and  therefore  seriously 
untoward  or  even  fatal,  results  of  neglected  head-injuries,  these  being 
partly  of  a  neuro-psychic  character,  and  partly  of  an  infectious  type, 

*  For  further  illustrations  sec  Bt'r^niann,  p.  126. 

'^  London  Hospital  Reporia,  vol.  iv.  ^  (iaz.  (A-.s.  Hop.,  1867,  p.  123. 

*  Areh,J[,  kiin,  Chir.y  vol.  xv.  p.  46. 
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8ueh  US  absces^e^,  etc.  Of  tliesi*  distiirlmncej?  more  will  Uv  aaiJ  under 
uiiDtlitT  heiulin^:  it  h  enough  to  say  liere  tliiit  it  wtuikl  Ik-  nmeli  \vi>!4^r 
in  tlio  \itnix  run  tc»  ,<uhjrei  evory  tnuinintir  4i'}>ri'ssion  oi' the  cmiiiul  lioiu's* 
til  u|>onitiini  ttuui  tn  fall  liark  u|k)ii  rrrtaiu  fortunate  ohjC^  recorded  in 
liteniiure  as  an  oxriisi*  for  riuii-intrrlt'iviiri'. 

Aside  from  the  iufi'fti*mi^  <'oiistHjueiiees  nf  tlu'^e  injuries — alluding 
for  the  uiojst  part  to  n^titis  and  osteoiuyelitiH,  alreiidy  spoken  of,  or  ti* 
intmeiiuiiid  aliseii^se^,  t(»  be  destTilied  later — the  results  nf  fnictures  of 
the  vertex  are  fur  th(^  most  part  i-nnlined  to  the  fate  of  the  fni^ments  of 
Imue  whieh  may  havr  hri'ii  partially  nr  (MHiipletely  si^panUed  at  the  tiuie 
of  the  injury,  vet  not  removed,  Thi*^'  fn  ((Uently  iuutom^  and  either 
sepunite  simutatieousiy  as  seqnt^strsi  or  have  to  he  removed  by  snhseiju<*nt 
oj>eration.  Tlie  extent  to  whieli  Itjss  of  bone-snhs^tanee  may  neeur  in 
some  of  thesi*  eases  is  remarkalde.  Schneider  has  deserihiHl  a  man  who 
K»st  fnlly  one-tiflh  of  the  bnne  of  liis  skull  by  mH."n)SJs  f(jlluwin»r  injury, 
Nuim  ^  report-  a   t\V4MU*d-a*half*yt*ar-old   ehild  who,  as  tht-   result  nf  a 

blow  upiMi  the  head,  had  very  ex- 
Fio.  421.  tensive   neenisis  of   the    |)arietal 

reiri<in,one  set|Uestrum  measuring 
tour  inelies  in  leuji^th  and  two 
otln-rs  eai'h  two  inehes,  and  all 
this  without  the  slifrlitest  brain- 
dislurbari<*e.  The  se|»aniti*Mi  of 
scHpiestra  may  Lii-eur  in  all  ^.irt,'^ 
of  ways,  and  tliey  may  be  re- 
moved from  eonsiderable  depths^ 
as  toward  the  bas<'  of  the  skull. 
iSauetimes  then'  are  perfbrat<?<b 
aj^,  apparL^nt!y»  f(»r  previous  es<'a|»c 
of  pus  fmni  l>eueath  them.  Pott 
has  desi-ribed  i|uite  a  elai>sic*i\l 
form  of  skuli-iieerosis  with  fur- 
matiMn  of  pus  lH4wiH*n  the  bone 
aiul  the  dura,  Ijv  whieh  the  meni- 

Cii«?  from  the  mrtlior'Rilhili  :  n?*.uUi*r  nklinjnry.     bnuie      i.'i      (*ompIet<'lv     H^panited 
wUh  ic..  of  one  jH^rictal  lK>n.  and  *l.u«Uing  uf    ^^^^^^^  ^,^^^  ^^^^^^^^        .^^j^j  •    -^  ^,^^,  ,^^^,^ 

result  iif  u  form  of  eontusion  of 

th«*  bone  deseribed  by  him  anil  alreatly  referred  to. 

Van  Swieteu  relates  the  easi^  of  a  lM'ir|^ar-wonijin  who  logt  half  her 
skull  by  af<'iderit,  and  \^  lin  was  in  the  haliit  of  earrvin^  the  bone  about 
frorn  lutus<^  t<^  houst\  If  th(^  Hnirer  were  pressrd  «ui  the  dura,  j^hi* 
Bereameil  ahiud  ami   said  she  saw  *'a  thf*usiu»d  lights/' 

In  tlie  re|»air  of  these  injnric^s  we  have  praetieally  no  pn»vij^ional 
<*allus  produeijHl,  as  is  the  ease  in  long  iMJues,  while  the  delinitive  imlliiH 
is  but  slight  in  amcMUil  and  met  with  oidy  brtween  tlie  l)one-e*lgeH,  as  in 
the  ease  in  the  oth*:r  <lat  hones,  like  the  sdipula  and  the  pelvis.  Thus  it 
apiKnirs  that  thei)onrsi»f  the  skidl  imd  their  |ieriosietd  eoverings  are  not 
in  a  general  way  disjH».s4»d  towani  new  tbrniation  of  bone.  There  in 
every  rea^in  to  think  that  were  more  of  provisional  ejdlm*  thrown  ont  iu 

*  TniiM.  Piiik  S^,  London,  1804,  p.  205. 

^M&L  Prrm  We^em  Sew  York,  Aug.,  1888,  ji.  317. 
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these  injuries  we  would  have  fewer  eases  of  necrosis  and  similar  unto- 
ward results  to  deal  with.  It  seems  almost  absolutely  necessaiy  to  have 
the  bony  margins  in  fair  contact  in  order  to  get  enough  new  bone  to  make 
an  ideal  union.  Moreover,  the  callus-formation  does  not  seem  to  go  at 
all  beyond  the  limits  of  the  periosteum,  and  one  never  sees  anything  like 
the  exuberant  ctillus  which  is  so  often  met  with  in  the  limbs.  The  dura 
seems  to  participate  more  in  this  formation  than  the  pericranium  ;  it  has 
been  found  that  loosene<l  fragments  are  more  apt  to  be  bound  together 
by  (*allus  on  the  inside  of  the  skull  than  on  the  outside. 

(Bergmann  has  figured  a  skull  from  the  I^eipsic  collection,  which 
shows  a  very  perfect  formation  of  flat  osteophytes  in  connection  with  the 
duni.     This  condition,  however,  is  very  nire.) 

The  Surffical  Hwtorij  of  the  Cival  War  refers  only  to  one  case  of 
hyjKTostosis  after  gunshot  fracture  of  the  skull :  the  i)atient  was  injured 
in  1864,  two  years  Uiter  l)e«ime  epileptic,  and  in  1871  was  trephined 
with  good  result ;  the  {wrtion  of  bone  removcnl  was  nearly  an  inch  thick. 
Emmert*  removed  a  hy{>erostitic  portion  fn)m  the  frontal  bone  of  a 
man  who  six  years  previously  had  be(»n  injured  by  a  shovel,  sustaining 
a  fnwjture  of  that  bone. 

Asa  further  ccmsequence  of  the  relative  unproductivity  of  the  i)eri- 
osteum  of  the  skull,  one  finds  that  al)out  all  callus  that  is  met  with  comes 
from  the  diploctic  structure.  It  is  so  also  in  the  scapula.  The  i)ro- 
ductivity  of  this  layer  of  bone  has  been  studied  experimentally  by 
numerous  observers — among  the  most  prominent  by  Oilier,^  from  which 
it  would  appear  that  the  {)ericranium  does  but  little  in  these  «isc»s  by 
granulation,  the  granulations  i^erhaps  later  ossifying,  whereas  the  tnie 
bone-forming  material  comes  almost  entirely  fn)m  the  marrow-tissue  of 
the  diploe.  The  first  result  of  callus-formation  is  the  complete  bony 
closure  of  fissures  and  of  small  openings,  although  it  takes  place  rela- 
tively more  slowly  than  in  other  j>arts  of  the  body.  Bruns  has  quote<l 
observations  by  C'onnidi  and  Boinet,*  from  which  it  app(»ars  that  four 
nu»nths  after  injury  fissures  may  be  scarcely  closed,  and  that  even  a  year 
and  a  half  later  a  long  fissure  extending  from  the  parietal  to  the  occipital 
Iwne  was  not  completely  ossified.  However,  it  is  ssitisfactory  in  this 
respect  that  healing  almost  always  does  ensue,  and  that  every  collection 
of  any  size  gives  abundant  evidence  of  the  fact  that  fractures  of  the 
skull  are  «i|mble  of  absolute  and  complete  reunion. 

So  far  as  the  gn^ater  productivity  of  the  internal  table  is  concerned, 
there  is  particular  evidence  of  the  same  in  the  reunion  of  conipletely- 
se{>{irated  bone-frjignu»nts.  It  has  been  establishc»il  by  numerous  ob- 
servers that  fragments  of  the  vitrea  which  have  been  absolutely  s<*parated 
or  partially  so  do  not  die,  but  in  some  way  secure  nourishment,  and  later 
reunite  with  the  main  bones.  Among  numerous  re|M)rts  of  this  kind 
there  is  one  by  Beck,  who  found  in  two  cases  a  penetrating  wound  in 
which  pieces  of  the  inner  table  W(»re  broken  loose,  and  that  these  were 
completely  united  with  the  dura  by  a  plastic  exudate.  Again,  Demme 
has  descril)ed  the  following  case  :  In  1849  a  wounded  Hungarian  soldier 
died  in  Italy  of  typhoid.     Under  a  depressed  area  of  his  skull  were 

'  Lehrbuch  tier  Chir.,  1860,  vol.  ii.  p.  69. 

'^  Traite  de  la  R^qeneration  den  Os,  1867,  p.  28."). 

*  ArcL  gbi.y  1837,  vol.  ii.  p.  337. 
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found  two  completely-separatetl  fragiuents*  of  bone  encapsulated  in  the 
ihira,  one  being  fifteen  lines  long  and  the  otiier  twelve. 

It  is  evident  tliiit  observations  sueb  as  these  have  a  siguiiiamcM*  i»f 
their  own,  be<'anse  wlien  hj  many  iTistan<vs  of  net-rosis  and  deep  inftn^- 
tion,  n^^nally  fatal,  are  koown  to  f(^llow  tlie  injrn'ies  above  destTibfil,  it 
is  well  kt  remember  that  it  18  possible  for  splinters  to  become  reunited 
or  eneapsulated^in  other  words,  to  be  made  luirndess  without  furtlier 
disturbanee.  It  is,  moreover,  extremely  likely  tliat  tlieix^  are  niaoy  more 
of  thest*  eases  than  is  j^enemlly  ap|nveiatnl  in  whi<'h  n^^jvery  ba.s  fol- 
hiwed,  and  wliost*  rii^lit  ehameter  lias  never  liix^n  diseovei'ed,  Huu^ueuin  ^ 
fonntl  in  the  body  uf  a  man  drad  of  tyjihus  a  splinter  of  the  vitrea 
without  pereeplilde  lesi(jn  of  the  external  surface  of  tfie  bone:  tliis  man 
had  fallen  five  months  previously  in)ni  a  wagon,  and  liad  sutlered  for 
8ome  little  time  with  the  enstomary  tlisturbanees  of  bmi n-com motion ; 
even  at  that  time  it  euuhl  not  Ije  tohl  u|Nin  what  i*art  of  the  skull  he 
liad  strurk.  The  autopsy  showed  that  a  pieee  <)f  the  inner  surfaee  of 
tiiL'  fnjntal  bone,  h  Uy  1  eentimetrr,  hail  been  eompletely  sejianited  and 
had  perfiFrateit  the  dura  ;  there  was  some  yellow  si^fteniu;^'  iif  the  corteJC, 
but  absolutely  no  indication  of  meningitis  or  eneephalitis. 

Fnietnix's  with  loss  id'  substance  heal  only  exee|>tionally  by  anything 
like  complete  rejvair.  As  a  rule,  there  are  delieieneies  which  are  covered 
or  tilled  ouly  with  membrane,  or-siHeation  beiu^  imperfect  and  irrcij^ular. 
Most  of  these  injurirs  heal  about  as  do  trephine  openings.  We  ai*e 
jnstitied  in  holdiug,  tfjen,  that  a  et^mplete  l>ony  repair  t»f  defects  of  this 
kind  is  a  mrity,  and  tliat  defects  e<»veriug  an  area  oi'  more  than  six  by 
eight  centimetres  can  s^-arcely  lie  expei'ted  to  liea!  in  this  way.  Gucl- 
deii*8  exi>erimeuts  on  the  skulls  of  animals  ai*e  quite  instruetive  in  this 
ilireetiou.  lie  found  that  when  the  iilges  of  a  freslily-made  fracture  lay 
in  close  ei*ntai»t  there  were  syut^stoses,  but  that  when  tliei"e  was  S4>me 
little  defect  between  the  borders  the  renuitm  was  only  partial  t»r  some- 
times very  defective.*  He  fbnud  alni  that  in  some  crises  t»f  loss  of  bony 
substance  there  were  granulations  |n"cMluced  fnnn  the  dura  w*hicli  par- 
ticipated in  the  meinljnme  whi(*b  elosi'il  the  defvt,  and  which  wcr^ 
ailhiTcnt  by  a  sc^rt  of  eoune<live  tissue  witli  tlie  arachnoid  beneath  or 
even  with  the  cortex  of  tlie  In-ain. 

Diagnosis  of  Fractures  of  the  Vertex. — In  simple  fractures  there 
is  prjicticrdly  but  one  methml  open  to  us:  the  l(K*id  examination  miLst  be 
made  with  the  finger  outside  of  tlie  soft  ]mrts,  whik*  a  study  of  the 
general  condition  of  the  patient  may  lend  corroiMimting  or  distinctive 
signs.  With  the  finger  we  stu'k  to  /leteet  <lif!erences  in  level^ — i.  e,  de- 
pH'ssitJUs  or  possiljlc  fissures  whose  margins  ure  <**parat(Ml  or  whcisc  leveU 
are  altered.  Obviously,  there  muf-t  be  physieal  tlitferenccH  of  eonnider- 
able  extent  l>cfore  the  iialpati ug  Hnger  ujMin  the  skin  without  can  detect 
them.  In  this  amiKH'tion  we  nnist  emphasize  the  jMJssibility  of  mistake 
of  some  older  or  |xissibly  cougeintal  lesion  for  the  clfects  of  rcci^ut 
injury.  Plattner''  long  ago  relatcfl  the  cas'  *»f  a  man  who  hail  fallen^ 
was  picked  up  nncons^-ions,  and  iu  whose  skull  there  was  an  evident 
depressioti ;  he  was  prepared  for  openitiou,  but^  rn'overing  consciotisni*^ 
beiore  it  wa8  [lerformed,  related  !i<»vv  tliis  was  a  jwTidiarity  datinji!:  Ixwrk 


Zi€ms»en*»  Mtindburfu 
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to  his  youth.  Mistakes  occur  also  sometimes  in  regarding  the  effects 
of  atrophy  or  of  other  nutritive  disturbances  as  due  to  injury.  Cooper  * 
has  related  how  a  man  of  forty-one  had  suffered  seven  years  previously 
from  an  injury  to  the  head,  followed  by  hemiplegia.  He  was  operated 
upon  and  died  of  secondary  hemorrhage,  after  which  it  was  found  that 
the  depression  upon  which  so  much  stress  had  been  laid  was  due  to 
atrophy  of  the  bone.  Mistakes  may  also  occur  in  the  skulls  of  syphilitic 
patients,  in  whom,  as  is  well  known,  the  disappearance  of  a  gunnny 
tumor  is  often  accompanied  by  absorption  of  the  compromised  bone. 
Finally,  must  be  remembered  the  effects  of  congenital  or  acquired  asym- 
metry, as  the  result  of  which  we  get  skulls  occasionally  of  pei'uliar  form 
or  presenting  peculiar  irregularities,  which  in  tlie  excitement  of  the  mo- 
ment may  easily  be  mistaken  for  the  results  of  traumatism,  or  when  pre- 
senting superficial  lesions  which  call  particular  attention  to  them.  The 
history  of  these  cases,  when  it  can  be  secured,  the  existence  of  old  scars, 
or  the  possible  symmetrical  arrangement  of  the  skull  by  which  a  similar 
defect  or  prominence  may  be  found  on  the  other  side,  or  the  evidence 
afforded  by  distinct  syphilitic  lesions,  will  usually  enable  one  to  guartl 
against  errors  of  this  kind. 

Very  much  more  frequently  mistakes  arise  in  the  difficulty  of  appre- 
ciating the  deeper  condition  through  the  injured  and  swollen  suj)erficial 
soft  parts.  Every  surgeon  has  often  been  in  doubt  as  to  whether  a 
depression  in  the  soft  parts  really  overlaid  a  distinct  depression  in  the 
bone  or  not,  and  incision  or  other  investigation  has  often  been  made  to 
clear  up  this  uncertainty  alone.  Incisions  are  perfectly  justifiable  when 
made  for  this  purpose,  providing  aseptic  precautions  be  observed.  Still, 
it  may  often  happen  that  one  may  get  sufficient  information  by  the  use 
of  a  needle,  with  which  the  level  of  the  bone  can  be  easily  ascertained. 
Certain  it  is,  however,  that  an  area  of  infiltration  of  blood  with  its 
somewhat  abrupt  margin  may  lead  even  the  ele(*t  into  error.  When  the 
patient  is  conscious  he  may  be  able  to  give  important  information,  and 
especially  his  sensation  of  pain  wlien  pressure  is  made  is  of  value,  since 
he  will  be  much  more  likely  to  complain  when  pressure  is  made  over 
really  depressed  bone  than  when  otherwise.  The  pain  is  usually  as  well 
located  in  these  cases  a,s  in  a  limb  when  one  of  the  long  b<mes  is  broken. 
In  spite,  however,  of  all  aids  to  diagnosis,  it  is  certain  that  not  a  small 
proportion  of  actual  fractures  of  the  skull  go  undetected.  Many  of 
these  patients  recover,  while  some  of  them  come  to  the  dissecting  table, 
usually  brought  there  by  bniin-complications  or  otluT  intercurrent  affec- 
tions. Bergmann  is,  for  his  own  part,  convinced  that  many  children 
recover  from  fractured  skull  in  whom  it  is  sometimes  not  even  susp(»cted 
at  all.  So  long  as  the  fracture  is  purely  a  simple  one,  its  exact  deter- 
mination is  a  matter  of  sc^ientific  interest  rather  than  of  clinical  necessity, 
the  treatment  being  mainly  that  for  whatever  injury  may  have  been 
received  to  the  soft  parts. 

A  peculiar  result  of  subcutaneous  fractures  of  the  vertex,  which  is 
especially  observed  in  young  children,  is  the  development  of  a  more  or 
less  circumscribed  tumor,  filled  with  fluid,  loc^ated  under  the  soft  parts 
of  the  skull.  This  is  in  large  measure  of  the  kind  already  alluded  to  as 
described  by  Pott.     This  fluid,  however,  is  in  the  cases  alluded  to  not 

»  Am.  Med.  Times,  1862. 
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puf4,  but  iij^iially  cerebrt>-i^pimil  HiticL  This  acindciit  presupix»ses  injury 
ti>  the  diini  as  wi'lt  as  U^  the  jir<iehiit»id,  tlinKigli  whit^h  opening  this  fluid 
luav  I'scapt'.  Aiifttht.T  pnssilrle  uxplaiiiitinii  is  atiordiuJ  l>y  t!ie  presenco 
of  thosi*  i'vsts  in  and  alvunt  thf  skull  which  an*  well  kin>vvii  to  exist 
either  f'oiitrriiitally  or  as  tlrt'  rL'sidt  nf  alteration  in  hl(Hid-eh>t*  Koki- 
tansky  has  paid  eonsiilerahh'  attention  to  tlies**  eolleetions  of  Huid,  and 
H'tranls  them,  tf»r  the  most  part,  as  of  the  hitti-r  variety — i  *\  results  of 
hlood-elot,  ^vhi^*h  he  .says  may  lie  moi*e  easily  exphiiual  when  we  re- 
iiieinber  the  rieli  vaseidarity  of  tlie  bones  in  ehildren  and  tlie  east*  with 
wliii'h  ai'terial  limnt-hes  may  be  torn,  esjK'cially  when  they  eros^s  the 
f^utures/ 

When  the  soft  jjarts  are  S4»  iiir  tlistnrbed  tliat  aeeeSvS  may  be  had  to 
the  Imne,  then  diagnosis  is  alxmt  as  simple  as  it  can  be  made :  simply 
with  the  tinger,  f»r  often  witli  the  eye,  a  s4*hition  of  eontinuity  may 
be  appreeiated.  However,  it  does  not  always  happen  that  tfie  fnietnre 
lies  visible  at  the  deiitbs  of  the  external  wonnd.  Moreover,  there  may 
he  roundal)out  eonnertion  between  tbr  (*runial  eavity  and  tlie  outer 
wound  as  the  result  of  lacerations  or  st^parations  of  eontinuity,  S4»  that 
eerebro-spinal  fluid  may  eseaj>e,  Wlien  this  is  noted  it  [loints  practieally 
itj variably  to  fraeture,  even  though  this  its«'lf  may  not  be  |3ereeptil>le. 
Simetimes  idsti  hrain-nuitter  may  appear.  It  do(»s  not  always  follow  that 
that  whieli  may  at  tir>t  seem  lu'ain-inatter  is  really  sueh,  siut»e  Quesnay* 
ipNites  MareclKd  as  mistaking,  in  one  (*ase  of  fra«*tnre  t»f  the  trontal  Ixme, 
for  brain-substanee  that  wlneh  proved  later  to  be  the  contents  of  the 
frontal  sinus.  In  eertain  eases  it  may  l>e  noted  that  tlie  fluid  uned  for 
irrigating  and  eleansing,  with  which  a  w<nmd  has  heen  tilled,  iK^gins  to 
]rids*ite.  This  nn.'tuis,  practically  always^  <'nnnet*t!on  with  tlie  enuiial  cav- 
ity, and  nmsc(|ucntly  fraerure.  Sir  i^rcs^'ott  Hewett  relates  the  fo!h»w- 
ing  inciilent,  whic4i  is  wortliy  of  re|»roductit*n  Ihtc  :  A  |)hysician  with- 
drew frniii  a  wound  of  tla*  sknll  a  pieee  of  hone  of  eonsidcrable  size, 
and  beneath  wliei>*  it  lay  eould  feel  with  the  Hnger  an  ojx^ning  in  the 
skidl  ;  his  diagui>sis  was  instantly  niatle^  as  won  hi  iUTlinarily  he  uatuml. 
Bnt  it  apjjearcil  a  little  latrr  that  tbe  extractt^l  bcmc  was  not  human 
btme,  and  that  tin-  opening  in  the  skull  was  merely  a  perfnmtion  of  the 
temporal  fa>eia.  Ii  seemed  that  the  patient  while  walking  \i\Mn\  the 
street  bad  fallen  n]H»n  a  piei-e  of  bivne,  which  had  penetrateil  the  bone 
and  fascia  and  was  witbdniwn  as  alxive. 

Aids  to  (liagnosis  are  more  at  hand  when  by  the  injur)'  the  sKnit  of 
fracture  is  more  or  les^s  widely  expr^sed.  r*ii!ienlties  or  ern»rs  may  arint* 
in  discov(*ring  niinnte  tissnres,  wbicb  may  perhaps  have  been  diastuj^es 
rtf  ?^ntures,  since  these  may  be  mist:d\en  for  tbe  sutures  thenisi'lves,  for 
gnM>ves  for  vessels,  or  fnr  i  in  prison eif  hairs,  S>  far  il<  the  sutures  an' 
conc^erned,  a  knowledge  oi*  tlieir  loeation  will  guartl  agniust  this  error. 
HipjicK^nites  himsi^f  mistfMjk  for  a  fnietnre  the  sntuiv  lx»twee«  the  two 
halves  (*f  the  frontal  b<aic  ;  and  there  is  on  iveonl  the  well-known  antv- 
dotc  of  Ssiui-en^ttc,  wIim  prc»teet<'d  a  jtatient  from  an  o]>enition  tor  tiv- 
pfiim'ng  het^uise  he  disi'overed  that  tbe  alleged  line  of  lissure  was  ♦mly 
the  line  of  suture  between  tin*  occipital  In  me  and  an  enlarged  Wormian 
bone.  The  gnitefnl  initient  left  him  his  skull  as  a  legacy- 
Information  may  sunetimes  he  obtained  as  to  the  degree  of  splintcf- 
'   Vidt  infra^  on  Intruemninl  Tumors,         ^Mhnoiresde  VAttuU  tit  CAw*,,  vol-  i,  |>.  217* 
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ing  of  the  internal  table  by  the  use  of  a  tine  probe  through  the  openings, 
by  which  the  depth  to  which  it  is  depressed  or  its  motility — i.  e.  its 
separation — may  be  made  out.  But  cases  in  which  this  method  can  be 
resorted  to  are  quite  exceptional.  We  may  always  be  guided  by  an  accu- 
rate account  of  the  injury,  since  it  is  a  safe  rule  to  follow  that  the  more 
localized  the  eflPect  of  violence  and  the  narrower  the  limits  of  the  frac- 
ture, the  more  probable  that  the  inner  table  is  broken  into  fragments 
somewhat  corresponding  to  those  of  the  outer  table. 

Diagnosis  of  isolated  fracture  of  the  inner  table  is  practically  out  of 
the  question.  Macchisi  has  suggested  that  for  this  purpose*  we  resort  to 
percussion  of  the  skull  with  some  metallic  instrument,  claiming  that  at 
a  point  overlying  the  injured  inner  table  the  percussion-sounds  Mill  vary 
from  those  obtained  over  other  |>arts  of  the  skull.  A  nuich  more  fanci- 
ful suggestion  of  S^llot  was  to  listen  for  sounds  that  might  be  produced 
by  friction  between  the  dura  and  the  fragments.  It  has  been  suggested 
also  that  a  surface  thermometer  would  show  an  elevated  temperature 
over  the  area  of  injury ;  this,  however,  is  very  questionable.  In  one 
case,  however,  Stromeyer  made  a  brilliant  diagnosis  of  this  injury, 
noticing  that  so  soon  as  his  patient  assumed  a  horizontal  jwsition  he 
b^an  to  vomit.  On  autopsy  it  was  found  that  there  \vas  a  depressed 
splinter  of  the  inner  table  which  had  |)erforated  the  dura  ;  in  the  upright 
position  this  membrane  and  the  cortex  Mere  less  irritated  than  Mhen  the 
skull  was  more  completely  filled  by  the  congested  brain  in  the  horizontal 
position. 

When  the  bone  is  broken  into  numerous  fragments  or  splinters  recog- 
nition is  easy,  and  about  the  only  doubt  that  can  arise  is  M'ith  regard  to 
the  direction  and  extent  of  fissuring  and  the  injury  to  the  parts  beneath. 
Doubts  of  this  kind  are  to  be  cleared  up  mainly  in  the  course  of  the 
operation  which  is  obviously  indicated,  and  efforts  at  determination  may 
be  postponed  until  the  o|)eration  is  und(»r  way.  Prognostically  of  value 
is  tne  unbroken  dura  :  so  long  as  its  integrity  is  undisturbed  the  c(mdi- 
tion  within  is  less  likely  to  be  unfavorabl<' ;  on  the  contrary,  protrusion 
or  prolapse  of  bnun-substanee  is  always  a  most  serious  complication. 
Escape  of  cerebro-spinal  Huid  happens  relatively  seldom  in  fractures  of 
the  vertex.  Bergmann  takes  note  of  at  least  fourteen  cases  of  this  kind, 
in  some  of  which  autopsy  had  been  made.  In  most  of  these  latter  castas 
it  was  found  that  fluid  escaped  from  one  of  the  lateral  ventricles  ;  and 
this  fact  is  of  value  as  shedding  light  on  these*  cas(\<  in  the  future.  In 
one  of  HeM'ett\s  cases  four  and  a  half  ounces  esc^aped  in  this  way  in 
twenty-four  hours. 

,  The  Treatment  of  Fractures  of  the  Vertex. — Treatment  of  these 
cases  is  practically  summed  uj)  in — or  at  least  is  secondary  to — the  treat- 
ment of  such  injuries  as  may  have  happened  to  the  soft  parts  without,  or 
more  particularly  to  the  brain  and  its  nieinbnuies  within.  In  a  general 
M'ay  we  may  divide  it  into — 

1.  Treatment  of  subcutaneous  fractures  ;  and 

2.  Treatment  of  com[K)und  fractures,  often  with  considerable  injury 
to  the  soft  parts. 

1.  So  far  as  simj)le  fractures  are  concerned,  the  treatment  must  be, 
for  the  most  part,  expectant,  or  at  least  symptomatic.  So  long  as  no 
o{)eration    is   called  for  to  relieve  depression,  the  treatment  is  of  the 
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siriiplt'i^t    pu!*sible   eliaracter.     Whuii,  however,  we  have  tVacture  with 

tk'}>res^ioii,  t^vvn  tliough  the  external  partn  be  not  severely  injured,  the 
treatment  beroiiit's  at  mice  irpenitivt^  and  for  I'ca^sons  considered  in 
variuuh  parts  nf  wliat  hits  ij^one  bci'nre.  Without  reference  to  those  cui^e^^k 
collected  from  liteititurc  in  whi<'li  recovciy  has  been  sliown  to  f<jlluwevea^( 
a  seriims  depression,  and  without  reference  tu  the  writings  of  men  like 
Textor,  Hatchinson,  and  others  coneernin^  the  inutility  of  trejvhining 
after  sini]>le  de|>ressions,  we  have  ton  lay  the  verdict  of  all  advancetl  sur- 
l^ons  (he  world  over  that  it  is  not  merely  jnstiliahh%  but  it  is  really  the 
best  practice^  to  ent  down  upm  the  tlcprcssed  hmw  and  elevate  it.  This 
justitication  comes  U*  lis  fn*m  many  stairces  and  IVir  many  rctLS)ns.  Aside 
from  those  which  are  sell*-evidcnt  at  the  time,  there  arc  tho!*e  which  ex- 
perience haa  tauj^ht  us  with  rc^ird  in  the  seei^ndary,  often  the  remote^J 
eonscciuenees  4if  these  lesions;  and  Ijy  the  best  and  most  jndieious  opem- 
t4>rs  of  t<)-tlay  it  is  j^-nemlly  rtH*eived  as  a  well-establishtHl  doctrine  iii^ 
surgery  that  it  is  mucli  safer  to  jirofjerly  operate  on  these  aiscH  than  tc 
allow  them  to  go  una! tacked.  In  fact,  when  this  ojK^ration  is  thus  donel 
the  writer  holds  that  we  may  teach  that  tlie  openiti<m  itH-df  is  not  so 
dangerons  as  failure  to  relieve  in  the  ]iresence  of  so  plain  indiejition.  The 
less  serious  the  condition  i*evealed,  the  less  the  danger  of  the  0)>eration ; 
and,  on  the  other  hand,  the  greater  the  distnrbanee  whose  detection  the 
o)»eration  permits,  the  greater  the  danger  of  !ea\iiig  the  ease  nnoperated* 
More  will  be  said  al»out  this  phase  of  the  qnestion  when  discussing  the 
surgical  treatment  cd*  epilepsy  and  kindretl  disonlers, 

2.  The  sectmd  categtjry  id'  (*asies — those  in  which  there  are  componnd 
injuries — e^iUs  pnietirally  always  for  Dju'mtion  of  t^otnc  character,  either 
mild  {>r  s<»vere.  Here  it  is  most  important  to  remove  loosene«l  splinters^ 
as  well  as  to  excise*  and  get  rid  of  all  tissue,  sofi  or  bony,  who.^  viiscular 
supply  has  been  so  far  intcrfcre<l  with  as  to  make  its  nutrition  doubtful. 
This  of  course  means  that  these  ciises  trail  for  the  lu'st  of  tndned  surgiejil 
judgment — a  statement,  of  course,  which  im  one  will  controvert.  Fur- 
thermore, all  sharp  splinters  and  anytliing  w^liich  can  irritate  the  dura  or 
the  cortex  must  be  removed  ;  sharp  edges  or  projecting  fragments  must 
be  ninnded  <>f!^,  and  all  penetrating  i'oreign  bodies,  if  pos<ll»le,  remove<l. 
When  it  stM'nis  a  measure  of  donbtfnl  ]>r*jjiriety  to  close  such  a  woumll 
with  the  view  of  (obtaining  primary  nniiai^  the  attempt  should  be  given  i 
up:  the  wound  slmuld  be  paekeil  with  g:uizc  and  tempimrily  closetl  with 
set-^mdaiy  sutures.  In  this  w-ay  many  lives  may  l>t*  ssived  which  would j 
be  sacrilieed  to  more  ambitious  attem|)ts  at  uni<ai  by  first  intention* 
Furthermore,  all  then*'  primary  measures  shnnld  be  ul)ly  sef>onde*l  hjrj 
those  eilVn'ts  whieJi  every  judicial  surgical  man  would  cidmly  decide  upon. 
The«HC  include  physiological  rest^  attenti*»n  t*>  the  prinue  via*,  the  avoid- 
ance of  transiMirtiition,  whi<:h  lias  brought  about  many  fatalities  in  mil- 
itary pnietice,  the  locjd  application  of  cold,  and  everything  else*  which  a 
gixMl  clinician  may  consider  would  make  his  ojKTative  effort.s  of  greater 
value. 

The  fnietures  with  overlying  injury  to  the  soft  parts  are  ifi  many 
res|K*ets  simpler,  so  iar  as  iudicatinus  for  treiitment  are  conc^rne*d,  ttuin 
some  of  the  subcutaneous  fnietures.     For  the  most  part  tissues  are 
exposed  that  one  can  see  his  way  ]»retty  elearlv  as  to  just  w  hat  ought  tol 
be  done.  With  reganl  to  extensive  fmctures  ot  the  bone»,  and  those  from  j 
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which  there  has  been  actual  loss  of  substance,  the  treatment  is  practically 
not  different  firom  that  necessitated  in  simple  external  contusion,  except 
so  far  as  the  necessity  for  trephining  or  its  equivalent  operation  is  con- 
cerned. Even  so  fiir  back  as  1830,  Pirogoff  was  teaching  that  the  injury 
to  the  bone  should  be  treated  much  as  one  would  treat  injury  to  soft 
tissues ;  the  bone  itself  was  to  be  removed  only  to  the  extent  that  the 
eye  or  the  finger  determined  that  it  was  loose  or  depressed.  The  exam- 
ination by  which  this  condition  was  to  be  establislied  was  only  a  part  of 
the  procedure  necessitated  for  cleansing  and  examining  the  extenial 
wound.  When,  later,  the  idea  took  ground  that  it  was  possible  for  even 
a  compound  fracture  of  this  kind  to  heal  without  suppuration,  the  method 
of  treatment  was  somewhat  altered  :  sutures  were  more  freely  used  and 
dressings  were  allowed  to  remain  longer.  At  present  we  go  almost  as 
far  as  imagination  can  permit  in  the  direction  of  efforts  at  priman- 
healing  and  at  complete  closure  of  suitable  wounds.  Virtually,  it  is  all 
summed  up  in  the  statement  that  everything  which  can  cause  disturbance 
is  removed  to  at  least  a  safe  distance,  that  absolute  surgical  cleanliness  is 
insisted  upon,  and  that  many  of  these  extensive  injuries  heal,  when  this 
has  all  been  done,  by  first  intention.  This  is  a  small  part  of  what  we 
owe  to  the  doctrines  taught  by  Lister. 

There  is,  however,  just  as  much  occasion  for  good  judgment  under 
the  present  conditions  as  ever  existed  in  the  past.  This  will  be  shown 
in  the  selection  of  tlie  amount  of  bone  to  be  removed ;  the  method  by 
which  it  should  be  done ;  the  wisdom  or  othenv'ise  of  opening  the  dura 
— possibly  even  the  deejier  examination  of  the  brain  itself;  the  trimming 
away  of  all  soft  tissues  which  have  been  (compromised  sufficiently  to 
affect  their  viability  ;  the  carrj'ing  out  of  some  ))lastic  method,  if  neces- 
sary, for  closure  of  the  defect ;  the  matter  of  drainage ;  the  method  of 
closing  the  wound — /.  e.  whether  it  shall  aim  at  priniarj'  or  secondary 
union ;  the  character  of  the  dressing  ;  the  length  of  time  it  shall  be 
allowed  to  remain;  and,  in  a  general  way,  the  management  of  the 
patient  in  other  resj)eets.  In  other  words,  the  treatment  of  comj>ound 
fractures  of  the  skull  differs  in  no  essential  respect  from  that  of  com- 
pound fractures  elsewhere :  it  is  mo<lifie(l  only  by  the  character  of  the 
important  organ  contained  within  the  cavity  of  tlui  skull.  In  many  re- 
spects it  is  much  easier  than  compound  fractures  of  the  long  bones,  and 
it  is  made  more  dangerous  only  by  comj)r()niising  injur}'  of  the  brain 
beneath.  One  may  hold,  in  a  general  way,  tiiat  the  bone-fragments 
should  be  handled  to  the  least  possible  extent,  and  that  any  unnecessary 
disturbance  of  them  is  a  positive  detriment  to  the  j)atient.  On  the  other 
hand,  there  is  e<\\m\  necessity  for  removing  every  splinter  or  fragment 
which  can  irritate  or  in  any  way  do  harm.  When  drainage  is  resorted 
to,  it  is  seldom  necessary  to  extend  the  tube  between  or  beneath  the 
bones :  it  is  sufficient  usually  to  drain  the  scal]>- wound.  In  one  respect, 
however,  these  skull-fractures  differ  from  those  of  other  parts  of  the 
l)ody — namely,  that  there  is  wisdom  in  early  and  sometimes  in  frequent 
change  of  dressings;  the  slightest  retention  of  pus  or  other  products  of 
decomposition  might  set  up  meningitis,  and  is  consequently  even  more 
dangerous  than  in  some  other  parts  of  the  body.  When  we  remember 
that  purulent  meningitis  may  be  fatal  within  thirty-six  hours  after  re- 
ception of  the  injury,  one  may  see  the  necessity  for  immediate  interfe- 


592 


DISEASES  AND  INJURIES  OF  THE  HEAD, 


rence  nnd  tlte  wisdom  itf  early  insjMX'ti(Mi  of  the  pirts.  In  R)rae  ca^s^ 
especially  those  mvted  by  military  surgeons,  tliis  meningitis  spreadis  ^ith 
amazing  mnidity  fnnn  the  convexity  to  the  biiJM?,  and  even  down  the 
spinal  eanal  to  its  lowest  extremity.  Bergman ii  relates^  such  a  ca.se, 
where  a  suldier,  dying  tliirty-six  liours  after  injury  to  his  head,  was  found 
to  have  not  only  a  eerehral  nu^ningitis,  hut  on  removal  of  the  lumbar 
vertebiie  the  inf(x-tion  was  found  to  liave  extended  even  to  the  mudu 
etjuina.  This  st^ems  to  be  one  of  tin*  4Hiiekest  teases  of  this  kind,  if  not 
the  most  so,  un  rei'ord,  and  has  a  tcrribh'  signiiieanee. 

Sknll-fnietures  in  wlileh  the  injury  is  HmiU»<l  to  a  small  arni  almost 
always  pn^sent  stellar  or  splintered  fnu'tnres,  usually  depresse<l,  whieh 
call  always  for  the  nsc^  of  the  trephine.  Were  it  worth  whih\  ti  great 
deal  of  space  could  he  devoted  here  to  a  repetition  of  discussifins  whieh 
have  been  held  in  various  surgical  stH-ictici^  in  time  \m>i  with  regard  to 
the  early  use  of  the  trephiiie.  Except  as  a  nmtter  of  mcihcal  history,  it 
would  seem  to  me  a  digression  without  atl vantage  :  the  advance  in  our 
knc»wletlge  of  cndocrania!  surgery  has  Itt'cn  so  great  that  most  of  the 
dicta  and  direetions  of  the  older  autliors  mn^t  l)e  cither  < I isrt^gartkHl  or 
rewritten.  The  writer,  therefore,  fears  no  eontradicliuu  from  modern 
surgeons  in  advising  early  and  frequeijt,  but  not  indiscriminate,  o^kn 
rating  in  these  «ist^s.  In  spite,  theretbre,  of  fku^gmamrs  advice  that  a 
short  fissure  and  a  limited  depression  shonki  Im'  lei^  alone,  1  cannot  but 
feci  that  in  the  king  run  su*^h  cjises  will  l>e  much  l)etter  nff  if  careful 
and  judirions  npentfinrf  be  advisetl  in  every  ctise  where  <listinct  depres- 
sion can  be  made  out,  or  in  every  vi\^  where  any  indicxitions  p«>Int  to  an 
injury  in  parts  within  the  Ikjuc.  In  this  same  direction  one  may  say 
aLso  that  statistics  of  these  opei-ations  in  time  ]wist  have,  |M*rhaps,  a  mel- 
ancholy interest  for  ns  now,  hut  very  little  of  real  instruction.  What  is 
it  to  us^  except  as  a  piurdul  regret,  that,  for  instance,  of  923  trephinings 
reported  frnni  nne  source,  47* J — t.r,  ol^^,-  per  cent. — ihcd  ?  One  may 
claim  that  tt»-day,  if  tln'  upemtiori  lie  properly  carried  out,  it  may  fail  to 
8av^e  a  certain  |>ercentage  i>f  cases  which  nothing  can  save,  hut  tliat  it 
should  not  l)e  tlillowe4l  by  1  |K»r  cent,  of  mortality  except  as  this  may 
<K"cur  iwssildy  from  the  element  of  sho*"k.  There  are  many  of  these 
head-injuries  in  whicli  trephining  is  legitimately  resiutcd  tn  Jis  a  humane 
ctlbrt  til  siive  life,  a  tlfrtufr  /vx^ri/7,  but  that  it  shouhl  ever  kill  by  itself 
is  nu>st  imusual.  The  writer  feels  very  stri>ugly  ou  this  matter  that  the 
publi<-  gcoeraMy  shoidd  be  sc4  right,  and  that  it  shouhl  never  be  allowwl 
without  pn*test  to  s|wak  of  such  an  ofR'nttion  as  this  killing  the  [latieut, 
but  that  it  should  l>e  stt»u(ly  maintained  that  it  simply  failetl  to  save;  in 
otlier  w(u*ds,  that  patients  may  die  in  spite  of  it,  but  rarely  in  ciinst*- 
<jucnee  of  it.  That  thi*  mere  opcnttic»u  by  itM'lf  is  ctMii|>anitivc'ly  trivial, 
tljc  fiistory  of  tin'  past,  even  in  prc-antiseptic  day-^,  fully  establishcii. 
There  is,  for  instance,  the  eelebniteil  tniK'  repurted  In  Str>hl|nirt  van  der 
Wiel  of  the  duke  of  Nassim,  wlit*rn  he  himself  trephined  twenty-s^'ven 
times,  and  after  the  last  opt*niti<*n  had  the  ^itisfac*tion  of  seeing  His 
Highness  live  fur  many  years,^  lln-ri*  is  s<j  much  else  in  i*t^cent  litera- 
ture rM>uc<'rning  the  anti^piity  and  ubiijuity  »il*  tliis  o|>enition  that  it 
would   seem  urincr*cssary  to  say  anylhiug  more  about  it  hen.\ 

Knongh  has  alsii  bec^n  slid  alxuit  distuHiances  which  nmy  follow  these* 

'  L.  c,  p,  174.  *  Ohertxd.  rar,  on/.,  Lugtluni,  BaUit,,  1728* 
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injuries  to  make  it  unnecessary  to  do  more  than  to  refer  the  reader  to 
other  parts  of  this  section ;  for  example,  to  the  subjects  of  epilepsy, 
phlegmon  of  the  soft  parts,  and  thrombosis,  meningitis,  intracranial 
abscess,  etc.  Under  each  of  those  headings  the  facts  have  been  stated 
that  they  are  most  likely  to  follow  injuries  under  present  consideration, 
and  to  them  the  reader  can  be  safely  referred. 

The  separation  of  sequestra  by  gninulations  may  be  complicated  by 
exuberance  of  the  same,  by  secondary  hemorrhage,  by  further  necrosis, 
or  by  acute  suppuration.  As  a  rule,  loose  particles  or  laminse  of  bone 
are  easy  of  separation.  Where  necrosis  is  extensive  the  bone-margins 
die  as  well  as  the  central  portion,  and  the  spontaneous  separation  may 
be  a  very  tedious  process,  requiring  to  l>e  much  abbreviated  by  opera- 
tion. So  soon  as  exfoliation  or  extraction  is  accomplished,  healing  and 
cicatrization  quickly  follow.  Underneath  these  sequestra  it  is  possible 
for  pus  to  collect  in  such  a  way  as  to  irritate  the  dura  or  even  produce 
brain-symptoms.  In  all  respects,  therefore,  it  is  wise,  unless  some  par- 
ticular indication  contraindicatcs,  to  hasten  the  process  of  spontaneous 
removal  by  operation  at  the  earliest  feasible  date. 

Of  all  the  fractures  of  the  skull,  those  which  in  time  past  have  by 
common  consent  been  regarded  as  most  necessitating  operations  are  gun- 
shot fractures,  which  rank  first.  These,  however,  are  treated  of  in  another 
portion  of  this  work  (Vol.  I.),  and  hence  have  received  but  little  notice 
here.  They  are  mentioned  now  only  to  emphasize  the  importance  of  the 
indication  which  they  offer,  as  well  as  to  again  remind  that  these  are  the 
injuries  most  likely  to  be  followed  by  splintering  or  depression  of  the 
inner  table.  As  a  rule,  and  unless  perforating  injury  to  the  brain  has 
occurred  at  the  same  time,  they  are,  when  properly  operated  on,  of 
favorable  prognosis. 

The  question  always  comes  up  in  these  cases  after  attending  properly 
to  the  l)one.  How  much  exploration  or  interference  should  be  made  in 
the  brain  itself?  The  record  of  thousands  of  fatal  cases  shoMs  how 
often  particles  of  bone  or  lead  arc  carried  along  the  bullet-track  and 
left  in  the  brain  ;  the  inftTence  from  thousands,  again,  of  cases  followed 
by  recovery  would  indicate,  on  tlie  other  hand,  tliat  the  deposition  of 
such  particles  as  these,  or  of  sucli  minute  fragments,  is  by  no  means  of 
itself  necessarily  fatal,  and  that  such  as  do  not  present  easily  and  are  not 
discovered  with  a  minimum  of  exploration  may  be  more  safely  left  than 
hunted  for.  It  probably  is  best  to  siiy,  as  the  safest  rule  to  follow,  that 
only  those  which  appear  on  or  near  the  surface  call  for  removal.  This 
is  largely  in  accord  with  the  modern  treatment  of  gunshot  wounds,  based 
upon  the  principle  that  the  harm  done  by  a  bullet  is  done  during  its 
flight,  and  that  so  soon  as  it  is  lodged  it  becomes  to  most  intents  and 
pur|K)ses  a  harmless  if  a  foreign  body.  Of  course  in  all  this  there  is  no 
intention  of  advising  against  the  operative  removal  of  tiie  bullet  itself, 
probably  from  some  other  part  of  the  skull,  should  either  subjective  or 
objective  symptoms  indicate  its  j^resence  or  its  removal.  Oross,  who  saw 
eight  cases  of  injury  to  the  middle  meningeal  by  gunshot  wounds,  came 
to  the  conclusion  that  this  was  an  injur}^  which  in  military  practice  was 
less  often  complicated  with  severe  lesions  of  the  brain  than  in  civil. ^ 
Therefore,  with  what  little  has  been  said  before  on  this  point  it  will  be 

*  Amer.  Journ.  Med.  Sci^  July,  1873. 
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roadily  luiderHtuod  that  tlie  limit  nt*  ust'fiiJuesH  o(  jirimarv  tropliinin^  in 
jmnetnitiiig  gim^lmt  wounds  of  the  skull  h  refitnciecl,  and  ^anierally  to 
thfii^e  cnsi'n  where  the  bullet  or  the  bone- fragments  have  not  been  deeply 
driven,  l)iit  rejnuiii  for  the  most  part  superticiaL 


PEACTtJEBS   OP  THE   BaSE   OF   THE   SkUI.L. 

The  emniid  base  may  be  rej^r^rded  as  in  a  measure  protected  hy  the 
bones  of  the  face  in  front  and   l>y  tlie  nuLseulature  of  the  neek   in  the 
rear;   in  spite  of  whieli  proteetions,  however,  it  often  sustains  severe  in- 
jury.    For  the  most  jmrt,  t!ie  violentHL*  is  applied  at  stmie  more  or  lea 
distant  point,  and  tlie  l>one  is  broken  at  tlie  l>use  by  tmnsmis^i(ni  ui'  tb^ 
same  through  the  arches  ami   {be  wt-ll-known  ronstrurtion  of  the  skull 
itself.    Tlie  most  frec|ueiit  lueation  of  this  indireet  injury  is  the  eouvexity 
of  the  skull  ;   mueh  less  frequently  h  violence  a]>|>lied  from  bt-low  o|M 
from  citlier  directions*     In  other  words,   fmetuiX's  u(  the  base  of  the 
skull  are  in  hirge  degi'ee  indirref,  and  the  mechanism  of  such  inilircH-t 
fractui-es  deserves  at  least  brief  dis<:ussituL     They  luivc  Ikmmi  recoi^nized^ 
ever  since*  mcilicine  had  a  history,  but  adequate  coneeption  of  their  n*am 
me(4ianism  has  been  a  matter  of  compunitively  very  recent  origin,     Thvy 
have  been  cinnpared  to  the  echo  following  the  original  sounds  inasnnieh 
as  the  first  injury  is  ajiplied  tf>  8ome  other  point ;   in  fact,  this  eonij*ari- 
8on,  aseribtnl  generally  to  Panlns  ^T]gineta,  is  the  (U'igiu  «>f  the  teaching;, 
of  fnicture  l)y  vontrrconp}     The  more  outsp(>keu  idea  iniplie<l  in  thii 
last  phrase  is  ihie  to  the  teaehings  mainly  of   the  French  surgeou^t  par 
ticularly   Sauccrotle,  (irrinui,  Sabonnuit,  and   ilchee  de    la   Tonche,  iol 
eonnnunications  m:tde  to  the  Paris  Academy  of  Surgery  between  1760 
and   1774.     According  Uy  these  writers,  the  violence  of  the  blow  wadj 
transmilttHl  until   it  tbuud  its  final  expression  in  lesion  of  the  bones  of  J 
the  base,  the  supposition  being  that  violence  was  transmitted  around  fmj 
opposite  sides  fif  the  skull  imtil  a  pr»int  was  rcaelied  wliere  the  waveaj 
met,  at  whieh  pciiut  the  continuity  of  the  bone  was  hrokeiL     This  wosl 
the  gene  rally- reel' ived  idea  until  Amu  took  ground  against  this  teaching, 
becanst*  the  f  nictures  nudd  not  be  thus  prmlueetl  in  ex)>eriments  on  the 
dead  bcKly.     According  Uy  In'ni,  all   l>asiil  fractures  were  fractures  bj 
irradiation:   the  fissure  never  took  it.s  origin  fnun  the  j^nnt  ni  first  ini'^ 
|mct,  but  travelled  in  the  shtulest  direcliuii  i>f  least  resistance  tmni  rhat 
point  tr>  the  base*     Trelat  in  a  tnemomblc  cummunicatitin  to  the  societyl 
agrccfl  with  Anm,  while  bi>th  teaching  and  exjH'ricnee  aeenniulate<J  tc 
the  eflect  that  it  was  not  a  <Mintm-fnicture  with  which  we  hav*e  to  deiil  in 
tht^se  eases,  but  an  irradiatetl.      But  again  *»]iiuitin  changed,  and  it  ws 
fomid  in  s<jme  of  these  cases  that  diametrically  i*pp><ite  the  point  at 
whi(*h  injury  had  been  remved   the  skull  was  bniken,  while  the  bniin- 
substauce  also  suflered  in  the  siinie  way,  as  though  that  dianu*ter  of  the 
f^kull   had   been   fbrcilily  diminisheil.      And  then   men  dnqjpeil  back  on 
the  opinion,  expres^d  among  others  by  Bruns,  that  the  secret  of  tlie 
fractures  was  to  Ix^  found  in  the  elasticity  of  the  skull,  and  that  the  ex^ 

^  PVIizet  hits  alMi  cnmpnrtMl  the  met^lmnisui  of  these  fmftureit  to  that  of  rorciiii; 
hnriiTDtT-lietid  up  oti  it'^  Imiulk*.     This  cim  he  nmnageti  by  strikinjr  in  two  different  waiil] 
Kir/tMiWi  itreder,  "  Exptsrimi'ntelle  Untersui^liungt'ii  iiber  SchadelbH^inbrucli^i**  D€mlmk§ 
Zeiturhfi. /,  C/nrurgif,  xxL  491, 


FRACTURES  OF  THE  BASE  OF  THE  SKULL.  595 

planation  was  practically  the  same  for  these  cases  as,  for  instance,  in  the 
case  of  a  patient  who  has  received  a  violent  blow  or  compressing  injury 
upon  the  chest,  when  it  was  found  not  infrequently  that  the  ribs  are 
broken  at  some  other  point,  usually  one  opposite  to  that  of  the  primary 
injury,  and  that  not  infrequently  the  lungs  or  other  soft  parts  have  suf- 
fered, as  does  the  brain  suffer  in  the  cases  before  spoken  of.  Something 
of  the  same  kind  has  been  described  also  by  oculists  as  occurring  in 
the  eye,  so  that  when  the  globe  is  struck  between  the  corneal  border  and 
its  equator  the  retina  or  choroid  is  torn  at  a  point  diametrically  opposite. 
The  same  thing  occurs  also  in  the  pelvis,  ana  something  similar,  but  less 
distinctive,  may  be  met  with  in  ruptures  of  the  bladder  or  other  viscera. 
In  England  for  some  time  men  followed  Earle  and  Brodie  in  holding 
that  it  was  not  merely  the  mechanism  before  alluded  to  which  could  ex- 
plain these  cases,  but  that  the  skull  in  such  instances  was  really  com- 
pressed between  two  resisting  objects — the  vertebrae  below  and  that 
which  caused  the  violence  above — and  they  sought  to  explain  fractures 
of  the  base  on  the  theory  that  the  condyles  of  the  occipital  bone  were 
more  or  less  driven  into  the  skull  by  its  impact  upon  the  spinal  column. 
It  was  on  this  ground  also  that  Hilton  explained  the  frequency  of  frac- 
ture of  the  petrous  portion. 

Much  time  and  pains  have  been  devoted  by  numerous  investigators  to 
the  elucidation  of  facts  thus  briefly  alluded  to.  Applic»ation  of  the 
ordinary  laws  of  mechanics  has  been  more  carefully  maae,  and  the  skull 
has  been  studied  as  an  architectural  work,  in  order  to  better  appreciate 
the  lines  along  which  its  construction  is  most  strengthened  ana  along 
which  violence  may  be  most  distinctly  transmitted.  In  1813,  Kuetting- 
ler  voiced  the  idea  that  a  blunt  ovoid  or  bullet-shaped  skull  seemed  to 
possess  more  resistance  than  a  square  and  flat  one — a  fact  which  has 
received  considerable  experimental  and  clinical  proof  since  that  time, 
but  for  which  F^lizet  seems  to  have  given  the  first  adequate  explanation. 
General  observations  agree  that  particular  portions  of  the  base  seem  more 
resistant  than  others  ;  tliat  is,  that  lines  of  fracture  are  more  frequently 
found  in  certain  areas  than  in  others.  While  this  is  undoubtedly  the 
case,  still  it  does  not  yet  ap{)ear  that  there  are  inviolable  laws  which  can 
be  appreciated  as  governing  the  occurrence  of  these  fractures,  since  so 
many  elements  conspire  to  proiluce  individual  differences  in  skulls.  It 
seems  to  be  a  pretty  general  rule  that  when  the  violence  has  not  been 
excessive,  but  in  a  measure  extensive,  the  lines  of  fissure  extend  toward 
the  base  through  those  jwirts  of  the  skull  known  to  be  most  weak — in 
other  words,  between  the  architectural  pillars  of  the  skull.  Were  the 
skull  everj'where  equally  thick  and  elastic,  it  would  be  relatively  easy 
to  determine  at  what  point  we  could  exi)ect  injuries  in  a  given  case. 
This,  however,  is  true  to  such  a  slight  extent  that  only  in  a  general  way 
can  we  draw  certain  deductions.  From  a  general  study  of  meciianics 
we  know  that  these  tears  or  separations  usually  extend  between  the  most 
resistant  parts ;  and  so  in  violence  applied  ujM)n  the  forehead  we  usually 
find  that  the  fissure  extends  between  the  crista  and  the  wings  of  tiie 
sphenoid  on  that  side  in  its  course  toward  tiie  base,  wiiile  when  the 
lateral  region  of  the  skull  is  injured  the  fissure  commonly  extends 
between  the  sphenoidal  wings  and  the  petrous  bone ;  and,  lastly,  when 
the  occipital  region  is  injured  the  fracture   lies   usually  between  the 
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pyramid  and  the  oeeipitiil  m«ta,  ujkhi  fither  one  or  both  Bides.  This 
.seems  to  be  the  rinjst  c^jiunion  result,  a.s  jiulge<I  both  by  elinical  obser\^a- 
tions  and  fxpiTiioents  ih»mii  tlie  cadaver. 

In  18S4,  Amii '  tiivt  piiblishtMl  liis  iVi^ults  as  dediu'ed  fnmi  inve^^tij^' 
tioii!^  of  the  cadaver.  He  luimil  that  that  part  ttf  the  skull  which  firnt 
came  in  contact  with  the  bidy  wliieli  j^triiek  it  nr  iii»on  whieh  it  struck 
a  key  to  the  direction  of  llie  frnettire.  His  enncliijsiuns  wert*  a^^ 
^VK  : 

L  The  threat  variety  of  indirect  fracturt^s  (sii-c^dled  contrccoiipft)  tiT(.* 
in  reality  fractures  projmtratcil  from  tlie  vanit  to  the  Ijuse — L  c,  fracturei* 
by  irradiatittn. 

2,  Fnictnres  reach  the  base  by  the  shortL-a^t  anatoiniiiil  route,  tra- 
versing  fissures  in  their  course, 

3.  There  is  a  ri^ation  l>etween  the  region  of  the  skull  injured  and 
tlie  seat  t>f  the  l)as:d  fractures. 

He  was  unable  t(»  pnnhicc  a  distinctive  fracture  liy  eontrciHjnp. 

This  is,  in  etfcet,  not  widely  varyiuf^;  from  the  statements  made  by 
Felizct.  Acconliii^  tu  Aran's  views,  most  authors  divide  the  base  of 
the  skull  into  three  areas,  corn'spLiriding  well  to  the  three  fossse  of 
English  anatomists,  and  it  is  found  that  in  violence  applied  to  the 
anterior  part  tif  the  skull  a  fissure  is  nsuully  funnd  in  the  anterior  fo^yi, 
and  HI  with  retr:ird  to  tach  nf  the  others,  Hcwctt  tiH^k  the  iwiinH  to 
study  68  fractures  of  the  base*,  investigated  at  St,  Geor^ri'^s  Ilnspituly 
with  repu-d  to  the  aecumey  of  Aran's  statement's.  In  iMi  jier  cent, 
he  found  that  they  were  true.  IJer^mann  found  tliat  31)  jkt  cent, 
of  eases  followed  Arairs  rule.  C'i*ml>inint^  Ilewctt^s  and  IkT^mann's 
statistical  (uses,  it  was  found  that  12  j>er  cent,  cnncerued  al<»ne  the 
anterior  f(»ssii,  4*]  per  ct*nt.  the  mithlle,  and  lo  per  cent,  alone  the 
posterior.  Tlic  fret|ucney  4if  fraetnre  tif  the  middle  fo.ssa  is  explaineil 
by  the  larger  distance  between  tlie  tempera!  and  [larietjd  Htvsureii, 
and  because  falls  on  the  tenrple  are  exeeeiiingly  eouinion.  In  102 
i^tiulied  cases  tlie  fissure  extended  in  09  cases  into  twti  ft>ssie.  In 
the  majiH'ity  of  l>asil  fractures  the  pctrnus  portion  of  the  temple  h 
involved;  F^Oixct  made  this  iMit  definitely  from  >tndyin^  the  csises  in 
the  Mus/*e  l>upuytrcu.  At  all  events,  the  typical  cases  of  Aran  and 
Felizet  remain  in  the  minority  ;  the  majority  of  basal  fnictures  fuHow 
no  prcdetennined  ride. 

Tlicrc  is  more  tn  be  taken  into  account  than  tlie  size,  velocity,  and 
direction  (»f  the  impiii^rititr  i»bjci't,  as  WeiierV  expcrinients  have  slu»wu. 
With  a  sknll  swinging  freely  lihiwswith  a  hammer  were  si'ldt»m  foHow^.Hl 
by  a  fnu'ture,  lint  h>  siion  as  th(*  skull  wils  firmly  fastened  blows  were 
followed  by  fissnivs  extending  even  to  the  liase  ;  and,  inusmnch  us  the 
skull  nxsts  npon  tlie  vertebm!  cnbirntj,  it  has  more  or  less  of  a  fasteidng 
corresponding  to  that  of  \\*cl>er's  ex|H'riments,  and  the  ri*sult  mnst  Im*  in 
large  measure  analogous.  The  direction  of  basil  fnictures  into  the 
midille  fossji  is,  as  a  rule,  transvtaNc,  sinre  they  usually  make  a  more 
or  kvs8  rude  right  angle  with  the  hmg  diameter  of  the  skulK  In  general, 
one  may  assign  two  localities  in  which  they  are  most  common  ;  the 
one  lies  parallel  to  the  hmg  axis  of  tlie  [jetrcjus  lione  ;  the  tither  i8  IbuDil 
in  the  vicinity  of  the  gn*at  wing  ot^  tlie  j?plienoid.  Thoa'  which  involve 
'  Atvk,  qliu  dc  Mhl,  vol   vi   ii,  \m. 
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the  petrous  bone  often  extend  through  the  root  of  the  zygomatic  process. 
The  so-called  longitudinal  fissure  of  the  jjctrous  bone  is  one  of  the  most 
common  results  of  a  blow  upon  the  side  of  the  skull ;  at  least  it  occurred 
in  17  out  of  21  cases  cited  by  Honel.  These  fractures  are  often  com- 
))licated  with  fractures  of  the  zygomatic  pnwess  or  diastases  of  one  of 
the  neighboring  sutures.  Their  mechanism  is  coni|)aratively  simple : 
every  blow  applied  to  the  lateral  surface  of  the  skull  is  followeil  by 
violence  transmitted  in  two  directions,  one  of  these  being  toward  the 
limiting  props  or  buttresses  of  the  skull,  and  the  other  toward  the  base. 
In  the  lateral  region,  for  instance,  the  first  takes  the  fracture  in  the 
direction  of  the  anterior  lacerated  foramen,  the  second  in  that  of  the 
spheno-orbital  fissure. 

One  of  the  most  valuable  clinical  studies  of  head-injuries  made  for 
many  years  was  made  by  Chas.  Phelps,  and  published  in  1893.*  In  his 
experience,  60  per  cent,  of  severe  injuries  to  the  head  involve  fracture 
at  the  base.  He  claims  that  fractures  of  the  skull  which  do  not  begin 
at  the  vertex  and  extend  to  the  base  are  exceptional,  and  that  he  has 
found  only  four  cases  in  which  fracture  at  the  base  was  not  continuous 
with  a  fissure  extending  from  a  ]K)int  ujnm  the  vertex  at  which  the 
violence  was  inflicted  ;  these  four  were  evidently  from  cont recoup.  He 
claims  also  that  fissures  extend  from  vertex  to  base,  and  not  in  the 
reverse  direction  ;  which  is  often  jirovetl,  even  in  the  absence  of  history, 
by  the  mute  evidence  of  the  sujK?rficial  injury  and  by  the  narrowing  of 
the  fissure  as  it  jmsses  downwanl. 

Phelps  reports  one  instance  where  the  temporal  bone  was  separated 
into  its  constituent  parts,  in  an  adult  male,  from  apparently  inadequate 
cause ;  the  onlv  case  on  record  of  this  character  that  he  knows  of.  He 
re|>orts  a  case  also  where  all  the  fossa?  on  both  sides  were  involved,  the 
patient  having  fallen  from  a  masthead  and  sur\'ived  two  hours.  This, 
he  thinks,  is  the  first  case  on  record  in  which  all  the  fossa?  were  involved. 
With  Stimson  and  others,  he  insists  on  differentiation  between  bursting 
fractures  and  eirvnmscribed  fnictures ;  that  is,  those  due  to  multiple 
forires  and  those  due  to  individual  forces.  In  the  former  we  have  very 
long  linear  fractures  with  or  without  depression,  with  the  line  of  fracture 
ninning  into  the  base,  where  o])enition  is  of  no  value. 

Some  important  studies  were  made  on  the  subject  of  the  etiology  of 
fractures  of  the  skull  in  1888  by  A.  W.  Hare.-  Since  the  sjinie  laws 
govern  large  and  small  Ixxlies  alike,  17'lizet's  ])ro]M)s{il  to  divide  fractures 
into  those  produced  by  great  violence  and  those  by  small  is  unjustifiable, 
for  the  way  in  which  the  force  is  aj)plie(l  is  im])ortant.  In  a  diff'use  blow 
there  is  less  tendency  to  fracture  at  the  seat  of  ap])li('ation  than  at  some 
distant  |K)int.  The  theorv  of  coutrecouj)  should  ap})ly  rather  to  sjJieres 
of  uniform  strength  and  of  regular  structure,  but  sc^ircely  to  a  construction 
like  the  skull.  Fissures  pass  to  the  bas<'  and  involve*  it  in  the  fracture, 
taking,  acconling  to  Aran,  the  nearest  route* ;  while,  according  to  Felizet, 
they  do  not  take  the  merest  route,  but  pass  downwanl  between  the  bony 
buttresses  described  by  Hilton,  ^^'hen  Schwartz  published  the  results 
of  a  series  of  experiments  it  was  seen  that  he  found  that  on  applying 
fort'c  to  the  side  of  the  skull  fracture  of  the  base  constantly  ocxMirred  in 
the  middle  fossa  and  in  a  direct  parallel  to  the  parietal  portion  of  the 

»  N,  r.  Med.  Joum.,  Jan.  14-2>^,  180:i  «  L(incd,  Fob.  4,  1888. 


598 


DISEASES  ASD  LXJURIES  OF  THE  HEAD. 


teniporal^ — /,  r,  {xirallel  to  the  line  of  fcvrce  nnKliiciiig  the  injur^^  Simi- 
larly— in  other  [mrtt?  of  the  skull,  that  is'^ — the  Hue  of  fracture  l^  parallel 
to  tlie  Hue  of  fnrct*. 

After  reinainiht^  eoinpanitivt'ly  unuotieed  for  several  yeiirs,  thcj^ 
results  weix"  testetl  in  IS80  l>y  Met?«t*rer,'  and  in  1881  by  Hennann/''  and 
both  f!rrive<l  at  the  stinie  results,  by  which  these  fnit*tiires  Hve  to  be 
looked  upon  not  us  the  ivsnlt  of  mdiiititni,  hnt  of  (•o^nprt^ssion  i>r  burst- 
hi*i:.  Hare  found,  experiioeutally,  that  by  a|i|)lyiufr  fon-e  trniduiilly  one 
eonid  watrli  tlie  fraettire  develop  itself,  eoninirneinf:  in  wliat  re]ire.sente«l 
the  etpuiturial  zone  of  tlie  Ijaso — /.  f\  midway  between  the  jwants  i>f  pre^ 
sure^ — iind  extendiutf  as  uion^  force  was  applied  in  both  dii\*etions,  jnimU 
lei  tftthe  liufMif  foree  towiu'd  the  |)oles  at  which  it  was  applitHi,  luitil  he 
olitainrd  L^xaetly  tfie  same  a|i]r<'araneei4  as  those  upon  whidi  Amri  based 
his  nidiatiou  thet>ry.  Si  Han*  elaitus  that  the  a|>pe4ininet's  |)nxlnee<!  in 
Amii*s  t'Xperimi'Uts  were  thie  to  the  uxeessive  anion  tit  of  foree  uh?<L 
Vnn  Wald  ^  atreiits  tliis  view,  aiid^ives  sixteen  Liises  of  frat-tured  Iwise 
frtnu  the  Surtri<'al  Museum  of  Durjiat  whieh  seem  to  bear  out  the^ 
views.  Hare  himself,  as  well  as  others^  has  reiMjrted  eases  whieh  would 
also  substantiate  this  view,  and  e* insiders  that  he  must  pnn*tieally  adopt 
Voii  WahTs  tlu^orv»  tliat  the  fnieture  orrurs  in  the  line  in  whieh  force  is 
ap[diiMl  or  parallel  to  tt.  In  ntht'r  words,  he  would  accept  Aran's  experi- 
ments and  results,  but  would  modify  his  iuterpretaticin  of  them,  riiis 
moditieation  would  be  a  trivial  matter,  were  it  not  for  the  importance  of 
the  clinical  issues  involved,  since,  if  we  am  by  applying  the  1  a wM)f  paral- 
lel cleavaire  detine  the  course  of  cranial  (issurcs,  nuu'h  is  dmie  toward 
reuKJviuir  that  uncertainty  which  is  the  great  barrier  to  logical  and  sue- 
eesstn!  treatment.     (Plate  V.) 

Hare  sums  up  liis  views  as  fVillows  :  Diffuse  blows  priMluec*  their  chief 
erteet  at  a  distance  from  the  point  of  appliciition  ;  lliose  struck  on  the 
vault  produce  tissui^es  in  the  eorrespon<ling  segment  of  the  base ;  those 
struck  i»u  the  back  pnnhice  fissure-fractures  tm  the  base  of  the  skull 
pandlel  to  tlie  furct*  appliinh 

Thorn [iH in,  tiK»,*  fidlowiug  Dolliean  and  F^lizet,  has  etiUed  attention 
to  ttie  fart  tliiit  the  skull  cltn^s  not  i-ontVnnu  to  any  tixinl  mathematicsJ 
figure,  but  is  com}Mised  of  bones  varying  in  shajM-s  and  density,  with 
ctjuneetions  of  varying  tinnness.  Asa  result,  nuich  violence  is  ex[K*ndtHl 
in  stretching  the  union  of  sutures,  so  that,  in  youth  at  Iwist,  a  cnishing 
is  attended  by  rather  a  diastasis  of  the  sutures  than  fracture  of  lK»ue.* 
He  wills  attention,  as  did  Hilton,  to  tlie  petndiar  fractures  of  the  skull 
where  certain  parts  have  greater  strength  and  massiveuess  than  otliers. 
These  parts  scu^ve  as  ljuttress<^s  to  unite  vault  and  bas4_^  into  one  s*»lid 
fnimew*iu*k.  C  >ne  buttress  is  rcnresentefl  by  the  frontal  eniiuence  abut- 
tir»g  helow^  on  the  ethmoid,  ami  continuing  in  the  middU*  line  of  the 
vertex  to  the  posterior  bnttnvs.^,  which  (wtsscs  through  the  (x^'ipital  pro- 
tubemnee.     The  temporal  and   jiurietal   regions  form   the  latend   but- 


-irt,  IS80. 
ileer,   *  Uciber  Bchidel- 


"  f'ebrr  Ela^ti^ttat  n,  Ff^tiqkrit  (fer  mtfrn^ftlfchni  Knncfi'^     ' 
'  Ejjtcrmt*^ntrltr  u,  ewniittL  Sturlien  Hhrr  FrarfHitn  tier 

*  Vfkmunn'ti  Stimmi  Itin.  IVf,,  No.  T2S,  p.  11I4'»; 
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*  Intem^ij,  Xre,l  Map.,  Mav,  1893,  p.' 322. 

*  8ee  V.  Wjihl,  **  UeWr  Fmctufen  d.  Schaiktbfisig,''  VtMymnn's  Sammi  Hin.  Tort,  18H 
Ko.  22.S.  p.  VMo, 


PLATE  V. 


ILLUSTRATING  LINES  OF  BURSTING  FORCE  IN   BASAL  FRACTURES,      (Wahl.) 
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ti^k^By  the  former  represented  hv  a  bridge  of  V)one  running  from  the 
vertex  to  the  malar  process,  i^'id  then  (Kiwn  the  great  wing  «if  the 
sphenoid  to  itj5  base^  the  hitter  ruiuiing  tluTJiigh  the  [mrietal  emiuence 

Fig.  422. 


r/ 


FrepRTAtion  of  skull,  showing  the  principAl  arohefi  of  strength  or  buttre«ei  of  refitetAnce  (Thoiiii>^ 
son,  I.  c„  kfler  Dolbiftu  and  F^llsutK 

and  iniistuid  pmeej^s,  iiiid  inebiding  the  posterior  part  of  the  petrous 
bone,  tiie  jugnlar  proeess,  ant  I  the  occipital  crnidyle/ 

Fmctnres  in  the  |*osterirtr  fos.sa  oecnr,  for  the  most  part^  through 
violence  tippliet!  [iiisterioiiy  and  ivt*m  behiw.  Tlic^re  is,  however,  a 
ring-form  of  Imsjil  fntcture  winch  is  pnnluced  in  n  nitlier  j»eenliar  way^ — 
namely,  by  tlie  impact  of  the  vertei>nil  eohimn  upon  the  base  uf  the 
fikull,  as  when  an  individual  falls  upon  the  hea<l.  The  direction  of 
fissures  in  this  part  ai'  the  base  is,  for  the  most  part,  either  in  a  direction 
frfim  the  jngnlar  ibs.si  *>r  towanl  tlie  foramen  spinosum,  which  is  the 
must  fretjiient  site  f(»r  cross-fni(*tnrcs  uf  the  petrous  portion,  or  through 
the  bas+'  of  the  pynuuiil,  whii-h  is  the  rarer  of  tlie  two.  The  most  fre- 
quently-broken jKirt  of  the  petrous  btme  is  ut  that  point  where  it  ig 
weakest ;  this  eorresponds  to  the  location  of  the  middle  car,  where  it  is 
holh)wed  unt  lor  so  many  purpo;*t*s. 

Fractures  of  the  anterior  fossa  inv*dve  the  middle  portimi  of  the 
roof  of  the  orbit  most  often.  They  miiy  lie  continued  from  this  jniint 
to  tlie  o|>tie  foramen  or  the  superior  orliital  tissure.  Sometimes  the  line 
of  tissure  divi<les,  one  branch  extemling  tt>warrl  the  eribriforni  plate  and 
the  other  toward  the  orbit.  If  the  violence  have  been  great,  the  fmctiu-e 
of\cii  extends  beyond  the  limits  of  the  Ibssiu  A  ctmibinatitin  of  these 
fractures  with  that  of  the  malar  bone  i.s  oeeasionally  met  with.  This 
may  ot\en  extend  to  the  alveolar  process  of  the  upper  jaw* 

*  See  Dyfjlay  and  KechiN  voL  iij*  p.  40L 
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A  study  of  the  nieehimism  of  basal  fraet tires  iiiav  a])pear,  at  fir«t 
glaiu'c,  iiuiiujuirtiuit  iuul  iintriiitful.  Tins,  hnwxner,  is  rmt  the  atse  :  a 
[ynirtirjil  iiiipinlantv  jH/rtnins  ti^  studies  uf  this  kind  wliieh  is  not  usually 
ajvprrt-itited.  For  exaiiiph\  if  u  jmtieiit  pres<'nt  syuiptoni^  of  injurv 
of  the  petrous  lioue,  and  if  we  Hnd  evrdeni^es  of  injurv  to  the  Intend 
region  of  the  skull,  tlieu  we  are  in  position  tt»  make  an  almot^t  [Kisitive 
dia<i:nt)sis,  heeau.se  of  the  experieriee  whieh  lias  taught  how  fivipiently 
the  effetl  foll^iws  the  cause,  and  tluit  blows  upon  the  side  of  tlie  skull 
are  usually  ex|»endLul  in  lireakirin;  up  the  l>as<'  of  tlu'  middle  fossa.  Si>, 
too,  if  we  liiid  a  roin))ouud  fnu'ture  of  the  frontal  rrgion,  we  may  Ix* 
quite  suit:*  that  there  are  eoexistent  brain-lesimis,  siiiei-  experience  Im8 
shown  how  freipieutly  in  these  fraetures  this  obtains,  ^lore  will  be 
sidd  about  the  value  of  this  kind  of  reasi}ning  when  disoussing  injuries 
of  the  bruin   itself. 

Jit^sides  tliost^  fraeturef?!  of  the  f^ise  which  liave  Ijceu  before  all ii<led 
to,  where  the  vii*lenee  is  directly  applie<l  to  the  vertex  and  its  resolts 
are  seen  beneath,  it  is  pro)>er  that  we  devote  a  few  words  to  tliat  par- 
ticular form  of  basal  fraetnre  winch  is  due  to  tlie  inqmet  of  tlie  vertebral 
e«ilnnu»  against  the  latend  portions  of  the  occipital  bone.  In  these  ctLscij 
the  vitilen(*e  is  first  iippbed  to  the  articiduting  surfaces  of  tlu>  bone. 
When,  for  instance,  a  patient  has  fallen  from  i\  height^  striking  with  the 
vei'tex  a[>on  the  ground,  m^t  i>n!y  is  violence  applied  at  the  base,  but  tlie 
spinal  ctjhunu,  driven  Ijy  the  whole  weight  of  the  body  proper,  strikes 
against  the  condyles  of  the  occipital.  The  violence  n»ay  be  so  great  as 
even  to  *lrivc  the  condyles  into  the  cranial  cavity^  altliough  this  is  an 
exceedingly  rare  accidtMit.  ]lni  it  is  frequent  in  thest^  instance-^  tluit 
the  «'nntinuity  of  the  h\<i'  is  distnrbed,  as  well  s»s  the  ctujteuts  of  the 
emninni  violently  c<u»tnsc<L  A  liasal  fraetnre  usually  i>  more  or  le?4« 
regular  and  sy niiiietrii'al,  extending  bcvfuid  the  condyles,  surromiding 
them  and  taking  a  direction  toward  the  jngnlar  foranien,  forming  some- 
timivs  an  arch  or  souielinies  a  eomjdete  ring.  With  thes<^  fractures  the 
pctrons  l>oucs  are  usually  broken,  perhai*s  throngh  the  jugular  and 
carotid  foramens,  while  the  frai-ture  may  extend  into  the  sella  Turcica. 
Bcrgniaun  divides  thcst*  fractures  into  two  varieties : 

First,  those  where  the  bone-injury  is  limited  to  the  base  of  the  skull, 
while  the  vertex  and  the  sides  escape.  Such  eusi^s  have  beeji  dcscrilied 
by  (lianvcl '  and  others; 

And,  se<'ond,  into  wises  where  m  a  similar  way  the  riDg-frartiire  h 
eonq>lieated  with  fissures  radiating  toward  the  vertex  in  one  or  more 
dirfH'tions, 

Tlu^T  is  still  another  variety  of  l>asal  fractures  which  is  coustituted 
nither  by  those  castas  not  included  above,  and  whi(*h  eompriset?  those 
casf\^  in  whieh  the  lines  of  f  nicture  st*c*m  absolutely  irregular  and  asyni- 
im'tricaL  We  may  have,  *br  instance,  fractun^  of  the  petrous  on  one 
sitle,  or  the  line*s  of  fnictiire  may  follow  no  known  rule  iir  staudanL 
There  may  be  added  also^  although  not  receiving  etmsidcnition  here, 
thos<'  fractures  of  the  base  which  are  coniplicattnl  liy  frtictures  of  the 
cervic*al  vertelme,  cjf^*'s  of  this  kiuil  liaving  been  n-pu'tcHl  by  Billroth 
and  Waeekerling,'  and   Weber.'*     There  is  also  a  case  reiKjrted  by  Las- 


»  Arch.  /.  kliiL  Chr.,  vol.  i.  p.  473. 


^  CAiV.  Er/ah\  185»,  vol  I  p.  56, 
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8U8,  quoted  by  Fabre,*  of  a  patient  upon  whose  occiput  a  heavy  mass 
fell,  and  in  whom  both  condyloid  processes  were  broken.  As  concerns 
the  articulating  surfaces  of  the  atlas,  they  may  be  driven  within  the 
skull,  as,  it  is  known,  have  been  the  condyles  of  the  lower  jaw  after 
violent  blows  upon  the  chin.  I  have  had,  verj'  recently,  to  operate  upon 
a  little  girl  who  some  time  ago  received  a  violent  blow  upon  her  chin. 
At  the  time  she  bled  freely  from  the  nose,  mouth,  and  both  ears.  She 
came  to  me  with  ankylosis  of  both  temporo-maxillary  joints,  and  the 
condyles  were  found  so  firmly  ankylosed  that  I  deemed  it  injudicious 
not  to  try  to  remove  them,  so  divided  the  necks  below.  I  hold  that  this 
was  probably  an  injury  to  the  base  of  the  skull  on  each  side. 

There  are  enough  cases  on  record  to  establish  fracture  from  either  of 
these  sources  as  characteristic  of  a  variety.  Bergmann,  for  instance,  has 
put  on  record  an  injury  to  the  brain  itself  by  the  condyle  of  the  jaw, 
which  had  thus  been  made  to  ])erforatc  the  skull.  The  late  Frank  Ham- 
ilton also  recorded  a  case  dying  six  days  after  injury  from  a  blow  on  the 
chin,  where  similar  damage  was  done  at  the  l)ase  of  the  bmin  ;  and  sim- 
ilar cases  have  been  re]K)rted  by  Prescott  Hewett,  Ghassaignac,  and  by 
Bryant,  in  each  of  which  the  articulating  surface  of  the  lower  jaw  j)re- 
sented  within  the  cavity  of  the  skull.  Boyer  has  reported  ^  a  j>eculiar 
form  of  this  fracture,  where  the  condyle  i)enetrated  not  the  cranial  cav- 
ity, but  the  anterior  wall  of  the  auditorj'  canal,  from  which  he  extracted 
the  bony  fragment.  S(^hwartze  ^  saw  a  double  fracture  of  this  kind  with- 
out injur}'  of  the  glenoid  cavity  and  without  rupture  of  the  membrane 
of  the  drum.  Beach  has  reported  a  similar  instance.*  Bleeding  of  the 
nose  has  often  been  noticed  after  violent  blows  or  kicks  u{)on  the  chin. 
Morvan  and  Sourier*  rej)orted  an  injury  of  this  kind   in  which  with  a 

Srobe  in  the  external  auditory  meatus  bone-splinters  could  be  detected, 
acobson  describes  a  specimen  in  St.  (jeorge's  Hospital  Museum  where 
the  left  glenoid  fossa  is  broken  and  the  condyle  of  the  jaw  projects  into  the 
cavity  of  the  skull.  Chassaignac  also  re{X)rts  a  case  where  the  right  con- 
dyle was  driven  into  the  cavity  of  the  skull ;  cerebral  abscess  fonued  and 
the  man  died  in  six  months.  When  the  posterior  fossji  is  broken  as  above 
described,  the  upper  end  of  the  vertebral  column  staves  in  the  foramen 
magnum  or  various  portions  of  the  occipital  and  sj)henoid  bones.  The 
margin  of  the  foramen  magnum  usually  remains  intact,  because  the  con- 
dyles abut  not  on  the  margin,  l>ut  on  the  jugular  j)rocesses  of  the  occipital. 
This  variety  has  been  termed  by  Marchant^  "fracture  par  tassement." 
Whether  the  patient  receives  a  blow  upon  the  summit  of  the  head  or 
u{K)n  its  base,  the  result  is  the  same,  since  the  skull  and  the  vcrtebnil 
column  come  together  with  crushing  force,  and  the  occipital  ring  is  ibrced 
into  the  cavity  of  the  skull,  while  fissures  radiate  from  it  in  various  direc- 
tions. 

By  all  means  the  largest  projjortion  of  fractures  of  the  base  are  mere 
fissures  which  are  very  fine  and  which  close  almost  instantly  after  their 
production — so  quickly,  in  fact,  that  there  is  scarcely  ever  even  any 

»  DieLde  Mid.,  1840,  t.  iv.  p.  294.  ^  Jmmml  de  MM,,  1766. 

»  Kld^s  Path.  Anat.y  1878,  p.  43.  *  Boi<ton  Med.  and  Surg.  Joum.,  1876,  March  2. 

*  Gaz.  des  H&jpitawc,  1869,  p.  473. 

•  Vidt  article  by  Marchant  in  the  Traiie  de  Chirurgie  of  Duplav  et  Keclus,  vol.  iii.  pp. 
458  et  seq. 
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*en  stiMl  iM^fitrPj  one  must  add  hnally  that  peculiar  or  bizarre  Tomis  ot 
fraetun^  will  be  rnet  with  m'  couiiuoii  forms  will  bt*  ju'cidnccd  in  most 
nnex[>ected  ways*  For  instance,  it  has  been  more  tbrui  once  recognized 
after  death  that  tliere  had  been  a  chipping  otf  of  one  or  lx»th  anterior 
clinoid  processes  or  of  the  posterior  prtx-esses.  Ber^iann  lias  repjrtc4l 
one  case  of  injury  whore  a  little  portion  of  the  ttrbital  rntif,  3  mm*  in 
diameter,  was  liroken  entirely  loose  ao<l  dislut^ated  into  the  orbit*  The 
aurists  have  ri'|MH'tcd  ea>es  wliere  similar  minute  fra^mentn  liad  bcrn  d\^ 
loratcd  into  the  auditory  meatus ;  and  other  curiosities  of  this  kind  may 
be  met  with  by  an  extensive  search  throuf^h  surgical  litcnitiire, 

Progrnosis  of  Basal  Practiires.^ — The  signilimnee  of  fractures  at  the 
base  of  the  skull  is  maiidy  indic4ited  by  the  extent  of  the  violence  which 
has  priMlnced  tliem.  Tlie  majority  of  them  are  fatal  liecause  of  eontu- 
simis  of  the  liniin  or  the  large  nerve-trunks,  or  of  heiiicu^rhages  fn>m  other 
endueranial  lesions  which  are  the  result  of  the  same  violence.  Other 
things  being  eijuab  tlie  longer  the  fissure  the  greater  the  danger ;  jmrtic* 
idarly  is  this  so  wlien  it  takes  its  origin  in  tlie  vertex.  This  is  l>e«iuae 
tliere  is  greater  danger  of  communication  with  tlie  external  air — /*  *'.  by 
eompoimd  i'eatures.  Even  those  fnieiures,  bowever,  wliicb  ai'e  eoniined 
to  the  base  are  Ijy  no  means  free  fnmi  this  danger  of  air-infection  :  the 
tissures  often  extend  into  the  air-containing  eiivitics — the  ear,  the  nose, 
the  fmntal,  ethmoidab  or  sphenoidal  sinuses — from  which  infectifui  may 
siMUier  or  later  take  place.  These  fmetui-es*  tlierefure,  are  better  always 
n^^gardeil  as  conipiumd,  t^veu  though  the  ojm^u  wound  may  not  be  visible. 
If  we  are  to  study  the  prognosis  <»f  basiil  fnictures  alone,  we  must  nt*ce4»- 
warily  separate  all  those  cases  in  whieh  the  cranial  eontents  are  injured. 
This,  however,  is  out  of  the  question,  and  the  subject  of  prognosis  of 
these  fnietures  can  never  be  disHHiiated  from  that  of  injuries  of  the 
head  in  general.  AlMiut  the  average  fracture  of  the  base  by  iti*elf,  how- 
ever, there  is  seldom  anything  whieli  is  not  ca]>alih'  of  repair;  in  other 
words,  recovery  fnun  this  injury  is  tiften  ]Missible.  It  is  a  question 
purely  of  binv  badly  the  brain  is  hurt  t>r  whether  septic  infection  can 
be  preventetL  For  this  [Uirpos^:-,  therefore,  we  may  reganl  statistics  as 
absolutely  unreliable,  although  possessing  an  interest  of  their  own.  In 
fact,  the  writer  would  prefer  not  t<»  arninge  them  for  reference,  8ince  he 
feels  that  they  would  be  more  mislea<ling  than  helpful.  It  is  perhap* 
ennugh  f  U'  this  purpf»se  to  say  that  recovery  (♦ften  ibilows  undoubted] 
basal  fracture,  simietimes  even  of  se^vere  type,  although  in  the  majorit)' 
of  cases  the  recovery  is  not  ideal,  since  there  may  remain  impairment  of 
Bight  or  hearing  or  some  special  sense-disturbance,  the  result  of  exudate 
or  Iciiion  along  the  slieaths  of  sjx-cial  nervegi ;  or  there  may  be  imjiair- 
nient  of  general  cerebral  function,  which  is  to  be  ex|jlained  mdy  as  the 
result  of  the  violent  cnmmotiim  received  by  the  l>rain  at  the  time  of 
injury.  There  are,  however,  numerous  museum  s|M/cimcns  which  show 
the  jM^'rfection  with  wbirh  bony  r^epair  may  occur,  and  the  admirable  way 
in  which  compensation  ff>r  defects  isatfonled  or  by  which  weakeni*d  \mrtA 
have  been  reston^d  to  strength.  At  other  times  reeovery,  whieh  has  bid 
lair  to  be  permanent,  proves  only  temporary.  Thus,  Maunm  *  reports  a 
case  in  which  the  necrotic  point  of  the  petr^uis  Jxuie  lay  inside  of  a  large 

*  In  Malgnigne's  Traiii  dc  tAnat^jtiue^  1858,  i.  91. 
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abscess-cavity.  In  the  same  author  is  also  quoted  a  case  of  Duvemey, 
whose  patient  died  three  months  after  injury  :  there  was  a  semicircular 
fissure  proceeding  from  the  apices  of  botli  petrous  bones  into  the  sella 
Turcica,  and  there  had  been  apparently  no  formation  of  callus  whatever. 
These  are  exceptional  cases,  however,  and  there  is  ample  evidence  that 
bony  consolidation  of  basal  fracture  is  tlie  rule,  providing  only  patients 
do  not  die  early  of  their  combined  injuries. 

Suppuration  after  basal  fractures  occurs  rarely,  except  in  connection 
with  purulent  basal  meningitis ;  then,  naturally,  the  brain-symptoms 
dominate  in  the  clinical  picture,  and  the  appearance  of  a  single  drop  of 
pus  at  the  ear  is  of  the  greatest  importance  in  both  diagnosis  and  prog- 
nosis. The  conversion  of  the  serous  outflow — /.  e,  the  cerebro-spinal 
fluid — into  pyoid  fluid  or  into  pus  is  also  of  the  gravest  significance, 
although  at  least  three  cases  in  which  this  phenomenon  was  noted  have 
recovered.  These  were  reported  res|)e(»tively  by  Bdnoit,  Erhard,  and 
Baguzzi.^  So  Hay  ^  rei)orted  the  case  of  a  sailor  who  fell  from  a  mast  u{M)n 
the  deck  and  bled  from  the  ear  for  two  days,  the  blood  being  followed  by 
serous  fluid,  and  this  again  by  repeated  hemorrhages,  which  ceased  for  a 
month,  after  which  began  a  purulent  and  putrid  discharge :  the  case  finally 
healed.  The  reporter  was  of  the  opinion  that  this  was  all  to  be  explained 
by  the  escape  of  pus  from  a  brain-abscess.  Rirdeleben  has  also  seen  mr- 
tial  necrosis  of  the  petrous  bone  follow  this  fracture ;  it  was  preceded  by 
hemorrhage  from  the  ear  and  facial  paralysis.  Still,  necroses  following 
this  iniury — that  is,  cases  which  go  on  long  enough  to  |)ermit  of  necrosis, 
and  which  do  not  die  of  accompanying  lesions — are  among  the  greatest 
rarities  in  surgery.  In  the  writings  of  the  aurists  there  are  few,  if  any, 
such  cases  reported. 

Diagrnofids  and  Treatment  of  Basal  Fractures. — Experience  has 
shoAvn  that  in  the  majority  of  cases  not  only  may  fractures  of  the  base 
be  diagnosed,  but  often  even  their  general  direction  determined,  by  a 
stiidy  of  the  external  phenomena.  The  most  significant  diagnostic 
features  are — 

1.  The  spread  of  blo<xl  from  the  point  of  fracture  until  it  appears  at 
certain  points  l)eneath  the  skin  as  an  ecchymosis ; 

2.  The  escape  of  brain-substance,  blood,  or  serous  fluid  from  the 
cavities  of  the  skull ; 

3.  The  disturbance  of  function  along  certain  cranial  ner\'es. 

So  far  as  the  spread  of  blcxxl  is  concerned,  it  ajipears  beneath  the 
skin  or  the  mucous  membranes  which  come  eitlier  directly  or  indirectly 
in  contact  with  the  cranial  base ;  for  instance,  the  skin  of  the  lids,  the 
subcutaneous  tissue  of  the  eye,  the  pliar^ngeal  mucous  membranes,  the 
region  of  the  mastoid  process,  and  tlie  sides  of  the  neck  are  the  points 
at  which  ecchymoses  are  most  often  noted.  Tlieir  appearance  permits  a 
conclusion  as  to  the  existence  of  fracture,  as  also  tliat  violence  was 
applied  at  some  point  distiint  from  that  at  which  these  phenomena  appear. 
Equally  characteristic  is  their  late  as  well  as  their  early  appearance. 
Ecchymoses  al)out  the  lids  have  only  a  limited  significance,  since  it  is 
well  known  that  they  are  freciuently  produced  by  blows  wliich  are  far 
from  being  violent  enough  to  break  the  skull,  the  ordinary  *4)lack-eye" 
being  common  after  many  relatively  trifling  injuries.     Sliould,  however, 

^  Fic/e  Bergnmnn,  p.  223.        *  In  the  Ani.  Med,  Joum.,  1889,  vol.  xxxvii.  p.  354. 
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ecL^hymoses  about  tlii"  urljit  appear  two  or  three  day^  after  injury,  they 
wouKl  he  iiHii'li  jiinrL*  sH^^^e^tive,  nt  leant  in  ttoe  direct  ion,  tlum  i\nm* 
whieli  oeeiir  within  two  or  three  hours. 

Ahiiost  all  tmetnres  whieh  extend  into  the  t^rhit  will  give  rii;e  to 
mi»re  or  les.s  heuiorrhat^e  into  this  <»iivity  ;  only  the  finest  fisc^ures  hieetl 
inipen*e|)ti]jly.  The  i|riantity  of  the  ettViscnl  I>1oim1  varies  within  c<»ii* 
sideralile  limits.  Hoelder  iuvesti^^ated  the  orbital  fat  in  a  number  t»f 
cases  of  Imsa!  fraeture,  auil  fuunii  that  out  of  7f*  eases  where  fnieture 
Hivolved  tlieiirbital  rnufjn  0*>  tiu^re  was  !>leediui^  iutt*  the  uHutul  ojivity. 
The  involvenieut  of  one  side  or  both  will  give  important  evideiioe  aWt  as 
to  the  limitation  itf  the  fraetnre  or  its  ^»nerdlize<l  extent:  when  b<Hh 
orints  and  all  fi»tu"  lids  are  involvi^d,  <ino  may  sjiy  jwsitively  that  the 
roofs  of  bi»tli  oHnts  an-  involved  in  tlie  fraeture. 

IShHul  may  ap|ie:u\  diatruo^tiejdly,  almut  the  eye  in  three  ditferent 
ways — t?ither  in  the  li<!<,  in  the  fat  anil  e<inneetive  tisane  of  the  orbit,  or 
behinil  tlie  ^;lobe  in  sueh  a  way  as  Ui  jirodaee  exophthalmos.  The  lir>t 
is  by  all  lueaus  the  mc>st  (*o»nmon  ;  the  third  is  very  rare.  Even  dis(*ol- 
orati<)n  of  the  eoujrtnetiva  may  fveeur  without  basid  fraeture,  it  lieing  a 
part  nf  the  |»henomena  ealle^l  l>y  the  laity  **  blaek-eye/*  Should  there 
l>e,  in  eonneetinn  witfi  these  >i«;ns  about  the  orbits,  etx'hymost^s  postc^ 
riorly  abtiiit  tin-  base  of  the  skull,  they  will  be  retrarded  as  extivniely 
siijaiiieaut,  since  then  the  middle  as  well  as  perhaps  the  posterior  ibs.s» 
must  Ive  involved.  It  must  not  be  held,  however,  that  all  fraetures  of 
tlie  base  are  aeeompauied  by  thest*  anterior  signs  ;  this  is  only  when  the 
anterii^r  fossa  is  involvetl  in  the  way  already  menti(»ned. 

Exo[»lithalruos  is  in  these  eases  ysually  a  sign  of  very  gi vat  im|H>rt- 
anee,  although  nirr*!y  met  with.  Presi'ott  Hewett  saw  it  3  times  in  2.*l 
cases.  Most  signitieant  is  it  in  those  ea.st^s  where  there  lias  been  rupture 
of  the  o|)hthahuie  artery.  l*arn>u  du  Villards  has  reported  a  fatal  ease 
in  wiiieh  this  etmdition  was  present,  where  the  fraetnix*  extended  right 
hito  the  optie  fi»rameu  ;  the  art4"ry  and  vein  were  both  torn  and  the  eye 
was  pushed  far  fiirward.'  Vast*ular  rupture  in  the  r<'tr<pbuliKir  tissue  ha* 
been  more  than  oure  speetiied  as  the  ennst*  of  fonnatiou  of  aueur\*sm 
in  the  orbit,  and  this  usually  of  the  type  of  disuse  spurious  aneur}*8m** 
Eechymosps  in  the  niueous  membrane  of  the  pharynx  are  le:?8  often 
observed,  partly  beeause  se]df>m  looked  for,  partly  beeanse  eonci^ihj^ 
beliind  tht*  palate  or  the  nost*.  They  oeeur  most  eonuuonly  in  fraetui"e*i 
of  the  l>asilar  portion  of  tlie  oeeipitah  In  a  nnnarkable  <'ase  re|MU*te«l 
by  Farmentier'*  then-  had  been  fraeture  of  the  fn»utal  with  extension 
into  the  liody  i>f  th**  sjjhen«iid  and  4m  to  the  right  petrous  bone.  In  this 
ciise  the  bhwid  inHUrateil  not  merely  the  retropharyngeal  tissue,  but 
extended  *lown  as  far  as  the  B(voml  buubar  vertelira. 

Extensive  ee<4iyiuoses  al)out  the  masttiid  priK-ess,  extejiding  np  be- 
hind the  ear  and  down  some  distance  on  the  ncH'k,  mx-nr  very  fretpiently 
wlicn  the  middle  or  pr^sterior  fossae  have  been  broken.  This  is  not  to  m 
interpreted  as  meaning  that  the  mastoid  portion  al«»ue  is  bmken,  for  thev 
are  found  when  the  sipiamosiil  portion  of  the  tcmjKvml  is  fisjsure<L 
Wlien   the   pjsterior  fossje  of  the  skull  are  bmken,  the  blood  takc«  its 

'  TrnUt  tftM  Mnlmlk*  ties  IVit/,  V(A.  i.  p.  479, 

»  See  Kivini^/in,  Mnl-Chin  Tmm,,  1$75»  roL  Iviii*  p.  183, 

■  Unim  Med.,  1862,  p.  43. 
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course  between  the  cervical  muscles  to  ap{)ear  later  underneath  the  skin, 
sometimes  after  several  days ;  the  infiltration  may  also  extend  well  up- 
ward upon  the  skull. 

Escape  of  brain-substance  is,  of  course,  diagnostic,  but  deserves  a 
little  attention,  for  several  reasons.  When  escaping  from  the  external 
ear  it  comes  most  commonly  through  fissures  which  involve  the  upper 
wall  of  the  ear.  It  has  been  shown  that  minute  fractures  occur  with 
loosening  of  fragments  of  bone ;  and  Holmes  has  illustrated  how  easily 
brain  may  escape  through  such  traumatic  openings.  Particularly  in  the 
aged  there  is  a  rarefaction  of  bone  about  the  tympanum  which  j>ermits 
exactly  this  accident.  The  writer  remembers  a  case  in  which  an  old 
woman  fell  only  a  short  distance,  but  was  picked  up  unconscious  a  few 
moments  later,  her  head  lying  in  a  i>ool  of  blood.  For  four  or  five 
hours,  until  her  death,  there  was  a  steady  escape  of  brain-matter  from 
each  ear,  in  spite  of  the  fact  that  no  other  evidence  of  injurj'  could  be 
elicited  from  without.  Schwartze  has  stated  that  in  fractures  of  the  foot 
of  the  stapes,  with  fissure  between  the  oval  and  round  windows  in  the 
tympanum,  brain-material  has  been  found  in  that  cavity.  A  still  greater 
rarity  is  it  when  brain-material  escapes  from  the  nose,  there  being  but 
two  cases  of  this  kind  on  re<*ord.^  It  does  not  appear  that  this  phenom- 
enon has  ever  been  seen  in  the  pharvnx,  although  phar\'ngeal  contents 
have  been  met  with  in  the  cavity  of  the  cranium  in  one  case  by  Hewett. 

Hemorrhages  from  the  cavities  and  basal  canals  of  the  skull  occur 
most  often  from  the  ear,  nose,  and  pharj^nx.  The  most  frequently  met 
with  are  those  from  the  ear,  the  petrous  bone  being  so  tunnellcKl  by 
canals  which  connect  with  the  ear  in  one  way  or  another  that  the  escape 
of  blood  may  be  permitted,  although  this  blood  does  not  always  come 
from  these,  but  may  escape  directly  from  the  interior  through  fissures  of 
the  bone.  Just  back  of  the  tympanum  is  the  transvei'se  sinus;  just  over 
it,  the  middle  meningeal  artery  ;  and  close  at  hand,  the  internal  ca- 
rotid. Any  of  these  may  be  torn  at  the  time  of  injury,  and  may  fur- 
nish the  blood  which  thus  escapes,  inferences  regarding  its  source  and 
nature  IxMug  made  according  to  its  appeanuice  and  the  raj)idity  of  its 
escape.  The  blood  may  escape  from  simple  contusion  or  laceration  of 
the  membrane ;  or  from  a  fracture  of  the  anterior  wall,  as  when  the 
condyloid  process  of  the  jaw  is  driven  agtiinst  it;  or  from  violent  sepa- 
ration of  the  cartilaginous  external  structures ;  or  from  tlie  mastoid  cells 
at  the  posterior  wall  of  tlie  auditory  canal ;  or,  finally,  from  within, 
directly  through  fissures  and  fractures  of  the  base.  One  should  assure 
himself  in  every  instance  that  the  blood  is  really  escxiping  from  the  ear, 
and  not  merely  from  some  j)erhaps  trifling  wound  of  the  external  soft 
piirts. 

The  vessels  of  the  membrana  tynij)ani  and  the  iimer  surface  of  the 
middle  ear  are  numerous,  but  small  ;  from  them  there  can  be  no  profuse 
hemorrhage.  When  it  can  be  carried  out,  an  examination  of  the  mem- 
branes should  always  be  made  with  the  otoscoj)e,  l)y  which  much  may  be 
learned.  There  are  two  exceptional  instances  on  record — namely,  those 
of  Marjolin  and  Panas — where  there  was  extensive  bleeding  from  the 
middle  ear,  in  which  autopsy  sliowed  only  rupture  of  the  membrane 
without  fissure  of  the  bone.     Wlicn  tlie  anterior  wall  of  tlie  auditory 

>  Qmpendiuyn  de  Ckir.,  vol.  ii.  p.  503,  and  Bnll  dc  Soc.  Aiiat,  1837,  p.  228. 
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canal  or  the  8c>ft  parts  are  fractured  and  turn,  there  may  \ye  quite  free 
Iiemurrhjige  ;  in  fact,  the  two  injuries  nmy  be  eonibiiieil.  Fraetures  of 
the  [wsteritjr  wall  of  the  aiitlitory  iiientus  fbrni  the  snbjeet  of  a  disserta- 
tion by  Boullet  (Paris,  1S7<S)^  who  re|)orts  cases  of  fracture  extending 
from  the  vertex  into  the  mastoid  prueess  without  disturbanee  or  involve- 
ment of  tlie  petrons  bone,  and  in  whit'h  there  was  vigorous  bk-eilin^ 
frraii  the  ear/  It  h  the  longitudinal  fissures  of  the  petrous  bone  wliieh 
most  often  give  rise  to  hemorrluiges  from  the  ear,  and  it  is  these  which 
oceur  most  often  after  injury  to  the  lateral  regions  of  the  skidl  ;  while, 
when  t!ie  mM^ipitiil  or  frontal  bones  are  invtilvt-d,  we  most  often  have  to 
deal  with  transvtTst^*  fissures  of  tlie  |>etrous.  Nor  is  it  by  any  means 
every  fi^aeturc  involving  tlie  petrous  which  permits  es^-ap  of  bhuKl  i\\nn 
the  ear — tmly  those  which  connect  in  mmie  way  witii  the  auditory  ms- 
fiage^.  When  the  wjft  parts  alxuit  the  ear  are  also  laeenitetl  tlie  lilood 
e.^apes  in  this  way  Uy  the  etisiest  and  shnrtest  {mssage.  In  such  a  ctise 
the  meml>rane  <if  the  drum  may  be  uninjure^b  When  the  jM>rns  a<'us- 
ticns  internns  of  the  hiliyrinth  is  l)ri>k<'n  and  hhnnl  escapes,  the  l>leeding 
is  not  likely  to  be  excessive,  liut  continuous,  tlroji  by  drop,  for  a  long 
time.  It  is  also  ditlieuit  to  cheek.  When  the  bhx»d  escapes  in  a  stream, 
it  must  iM)me  eitlier  from  one  of  the  large  sinuses  or  from  the  carotid. 

It  thus  appears  that  not  every  hemorrhage  from  the  ear  may  indicate 
fracture  of  the  skull,  lait  tliat  this  is  a  sign  to  be  considered  ahtng  with 
others.  The  converse  of  this  is  also  true — that  l>y  no  means  every  frae- 
turt^  gives  rise  to  bloijdy  otorrlia^a*  In  a  ctise  rt*porteil  by  Voltt»]ini 
there  wits  fissure  of  both  petrcais  Ijones  and  the  mi<ldle  ears  were  both 
filled  with  IiUmmI,  which  yet  tlitl  nut  escape  because  the  membranes  were 
intact.  S*>me  ide^i  of  the  fretpiency  of  this  sign  may  lie  gotten  fmm 
Hewett^s  statistics  of  i\2  cases  tif  fracture  of  the  middle  fossa,  in  15  of 
which  there  was  significant  and  ilistinct  hemorrhage  from  the  ear,  while 
in  all  these  ciises  the  aut«»psy  made  fnicture  certain;  of  the  17  casej? 
which  did  not  bleed,  in   1*2  the  point  of  the  pet n jus  was  involve<l. 

Even  though  the  middle  ear  maybe  seen  through  the  uninjure<l  mem- 
brane to  be  filled  with  blooil,  it  ciinnctt  be  pisitively  told  from  this  alone 
that  the  bone  has  been  broken,  since  vasruiar  rupture  withmit  fnicture 
is  establisheil  here  even  l>etter  than  in  the  orbit.  Casper  has  foond 
hiemcvtympanum  wilhrart  peri"e[>tible  itjjiuy  of  any  of  the  surronn«Jing 
partes. 

Es<3aj>e  of  serous  Huid  from  the  ears  was  mentioned!  even  by  Beren- 
garius  of  Carpi  and  by  Stohlj^Jirt  van  der  Wiel  ;  a  little  later  by  two 
Irish  surgeons,  (Vllalloran  ami  Deast*;^  but  itvS  actual  pathological  sig- 
nificance was  first  inude  out  l»y  Laugicr.  Since  then  it  has  bi*cn  every- 
where accepted  as  an  aliut^st  pathiigmMnonic  sign.  This  has  ntiw  even 
more  value,  since  e(»mparatively  recent  anatomical  investigations  have 
more  clearly  defined  the  sulKlund  and  subarachnoid  sjwices,  and  luu'e 
made  it  clear  how  fini*!  ntay  es(\'ipc  fn>m  the  latter  in  fmctui-es  of  the 
labyrinth  or  tliosi-  cxtcufiing  into  the  midtllc  ear.  Witli  thes^^  fractures 
there  must  of  courn'  always  be  a  tear  in  the  dura  and  in  the  anichnoid* 
by  which  this  sui>aniciui<ail  space  is  f»|>ene<l.'    Even  Ijy  a  fnicture  exteniU 


HulL  df  In  Sixu  d€  Chir.,  1869,  p.  Z. 
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ing  into  the  Fallopian  aqueduct  along  the  inner  wall  of  the  middle  ear 
there  may  be  communication  with  the  subarachnoid  space,  there  being, 
according  to  Rudinger's  investigations,  an  extension  of  the  arachnoid 
membrane  along  the  facial  nerve  to  this  extent. 

The  time  during  which  this  escape  may  take  place  is  very  variable. 
It  b^ns  almost  immediately  after  the  injury  in  most  instances ;  rarely 
an  interval  of  twenty-four  hours  may  elapse  before  it  begins  to  flow. 
The  quantity  of  fluid  thus  evacuated  is  sometimes  remarkable.  In  the 
ordinary  position  of  the  head  the  fluid  escai)es  uj)on  the  injured  side  in 
reasonably  rapid  drops ;  during  violent  expulsive  efforts,  like  coughing 
or  sneezing,  should  they  occur,  the  quantity  is  increased.  In  the  aver- 
age the  amount  in  twenty-four  hours  may  be  from  150  to  200  cc,  occa- 
sionally more,  and  even  700  to  800  cc.  have  been  noted  in  rare  instances. 
Stohlpart  van  der  Wiel  met  with  one  case  where  the  quantity  amounted 
to  50  ounces ;  and  Hilton  has  observed  a  case  where  the  fluid  esca|)ed  so 
rapidly  that  the  room  was  filled  with  water}'  vapor  from  it.  The  amount 
of  fluid  seems  also  influenced  by  the  limitation  of  the  intracranial  space 
as  the  result  of  hemorrhage.  Jobert  de  Lamballe  saw  a  large  amount 
of  this  fluid  escape  from  a  stab-wound  of  the  neck  which  had  opened 
the  subarachnoidean  space  under  the  atlas.*  When  there  is  escape  of 
this  fluid  from  the  ear,  it  may  be  regarded  as  an  almost  pathognomonic 
sign  of  fracture.  However,  in  very  rare  instances  fluid  may  escai)e 
which  18  technically  not  cerebro-spinal  fluid,  or  at  least  which  may  be 
accounted  for  without  rupture,  and  which  is  not  actually  cerebro-spinal 
fluid.  Robert  and  others  of  the  older  French  surgeons  had  the  view 
that  this  fluid  was  in  effect  the  liquor  Cotunnii,  or  was  pure  serum  which 
was  pressed  out  of  intracranial  blood-clot.  There  are  several  observa- 
tions on  record,  among  others  those  of  Hewett  and  Gray,'  which  are  of 
interest  in  this  connection.  Gray,  for  instance,  saw  in  a  man  who  had 
fallen  upon  the  head,  first  a  bloody,  then  a  water}',  and  finally  a  clear, 
serous  fluid  escape  from  the  ear,  which  flow  lasted  altogether  for  six  days, 
and  which  during  the  first  two  days  was  so  copious  that  in  one  hour 
several  ounces  could  be  collected  ;  on  the  seventh  day  this  fluid  became 
purulent  and  the  patient  died.  Upon  careful  dissection  and  painstaking 
removal  of  the  dura  from  the  petrous  bone,  no  injury  of  this  membrane 
could  be  made  out  and  no  fracture  of  the  teniponil  ;  the  inner  ear  was 
apparently  normal ;  there  was  no  abnormal  communication  between  it 
and  the  middle  ear ;  but  the  membrane  of  the  drum  was  ruptured,  and 
there  was  muco-purulent  fluid  in  the  middle  ear,  in  the  mastoid  cells, 
and  in  the  Eustachian  tube.  Holmes  examined  a  man  dying  after  injury, 
with  escape,  first  of  blood,  and  later  of  serum,  from  the  ear ;  he  found 
the  middle  and  inner  ears  absolutely  uninjured,  but  in  the  external  ear 
a  laceration  pHxluced  by  a  fragment  of  the  lower  jaw.  Ferri  ^  made  a 
section  six  years  after  a  head-injury  which  had  been  followed  by  coj)ious 
escape  of  watery  fluid,  so  that  in  one  hundred  and  six  hours  63  ounces 

*  Mj  colleague,  Dr.  Parmenter,  trephined  a  young  girl  in  1800  for  epilepsy.  During 
the  operation  the  dura  was  accidentally  wounded.  For  two  succeeding  weeks  the  dressings 
were  changed  twice  daily,  because  saturated  with  cerebro-spinal  fluid.  As  nearly  as  could 
he  estimated,  between  six  and  seven  pints  thus  escaped.  Previous  to  operation  the  child 
had  an  average  of  from  twenty  to  forty  convulsions ;  she  is  now  strong  and  active,  and  has 
had  no  epileptic  manifestations  for  four  vears. 

»  Trans,  Path.  Soc.  London,  vol.  vi.  p/22.  »  Gaz.  des  H^h.,  1854,  vol.  i.  p.  5. 
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wore  cfillcetetL  In  the  teiopdral  there  was  no  sign  of  Fmoture,  bnt  in 
the  iiieiabraiie  of  tlie  drum  wii?*  n  eieiitrix  of  a  prL*vitiiis  kieeratiou,  with 
evidences  of  di^^ttl^Ulnce  in  the  arrangement  of  the  bones  of  the  DiicMle 
ear.     Another  .^imihir  vurH^  by  Fudi  is  iils<j  nn  reeonL 

The  siipposiiion  that  st/rnm  may  be  pres^i'd  out  of  bloocj-<4ot  and 
escape  in  thi.^  way  is  hy  no  nunuiri  nntenalde,  but  appears  to  actually 
occur  in  very  rare  iiistanees.  If  this  fluid  he  collected  and  heated,  it 
will  f^ilidify  from  coagnlatiou.  By  this  si^ni  it  may  l>e  dih-tinguished 
from  eereljrtHspinal  fluid.  But  when  tliis  fluid  escn^X's  for  houis  and  in 
a  krije  *iuantity,  this  theory  of  course  must  be  laid  a'-lde.  Gray  hrii* 
sn^<^ested  that  ?^nliva  may  pass  down  the  Eustiichian  tnl>es  into  the  midtlle 
ejtr  and  thus  iind  cHitlet.  This  is  sciir<*ely  credible^  however,  since  sjdiva 
is  never  known  to  esc^ipe  by  this  path  in  any  itther  eitses.  Tfiat  Jfen>ii8 
fluid  may  be  secreted  ecjpiously  in  inflani!nati»m  td' the  middle  tair  Lswi^ll 
knr»wn  :  Ijv  this  nieans?  alone  a  |»lllow  may  Ix"  kept  contiimously  nioi^. 
Fiually,  if  mur^t  be  nekuowledge^l  tliat,  rarely,  tlic  labyrinth  may  bo  **<> 
tissured  that  its  fluitl  may  eseape  tlu'ou^h  the  midrlle  and  external  c^rs. 
Since  Sehwalhc's  discovery  of  the  relatiou  <jf  tlie  Iym|>h-s|>aces  of  tlie 
brain*  this  view  schmus  more  temible  ;  it  juslities  the  supjMiHition  that  by 
ojieuinoj  of  the  lyiuph-s|);iees  in  the  labyrinth  it  is  tfuite  possible  to  liave 
a  lyniplun'rh<ca»  in  cimscquencet  irom  the  I'ar 

When  we  attempt  to  classify  casi's  which  are  characterized  by  escape 
of  fluid  fn^m  the  car  we  tiiid  the  foIlfiwiii|x  ^ronj*s  : 

1,  Those  in  which  there  is  <*o[»i(ms  and  lasting  disclmi'gi*  of  sennm 
fluids  S4'tting  in  early  aftt^r  the  injury.  In  these  cases  one  nmy  Siifelv 
say  there  is  fissure  of  the  petrtms  hone  extending  int^i  the  subarachnoid 
spiice.  If  the  mend)rane  of  the  drum  is  luitorn,  then  there  umst  Ix* 
lesion  of  the  njvpcr  wall  of  the  external  ear;  in  tlie  ntlier  ease  then*  amy 
l>e  tmns  verse  fracture  ex  feuding  inti>  the  middle  ajjd  inner  ear  or  the 
porus  acnsticns  intern ns. 

2,  (uses  where  the  flnitl  does  not  es<'ape  luitil  the  setHind  day,  and 
which  are  usually  preceded  by  lively  hemorrhage.  Here  the  diagnosis 
cannot  Ik*  made  rpiite  so  exactly.  If,  by  use  of  nitric  acid  or  other  te*^tj^, 
this  fluid  can  be  sli(»wn  to  contain  a  small  aniijunt  of  albumin — in  other 
words,  in  Ih'  ceri-hro-s|jiual — we  may  still  make  a  diagnosis  of  l«is:d 
fracture,  ]>rnbably  iuvulving  the  internal  wail  of  the  nn'ddle  ear,  with 
situultancons  rupture  fd*  the  mend^nuie  of  the  ilnnn. 

8.  \\  lu'u  but  a  small  »pmntity  of  fluid  trickles  slowly  away,  cither 
with  or  without  previous  hemc>rrhagc,  diagnosis  is  uncertain.  These  are 
the  castas  whi*"h  are  mt^st  liki'ly  to  be  followed  l>y  recovery. 

Wlicu  after  rupture  uf  iUv  |»ctrnus  Ijoru'  the  mendvnine  of  the  drnm 
renuiins  iuta(*t,  but  the  sulmrchnoid  sjku-c  has  been  oneued  into  the  mid* 
die  ear,  tlieu  the  fluitl  may  esi-ajic  thrt*ugli  the  Eustachian  tube  into  (he 
pliarynx.  This  acc«iunts  for  those  inten^sting  cases  where  fluid  of  this 
character  has  escii])e<l  fnun  the  nose,  the  first  of  which  tm  reciird  wa« 
relateil  l>y  Koliert,  This  escapes,  for  tlic  most  part,  by  the  nostrils,  and 
may  drain  ntf  ir»  ccuisideralJe  quantities,  tlic  method  of  escape*  dejicnding 
fiixnewhat  u[ion  the  position  (»f  the  heath  Pnssilily  fluid  mav  l»c  dis- 
charged \ntiU  iVoui  the  ne^se  and  the  can  Fhii<l  may  also  esca[>c  bv  the 
nose  in  fractures  of  theanicrit^r  fossteof  the  skulb  e<minmniaition  taking 
place  thniugh  the  ethmoid  cells  and  the  cribriform  plate.    Lebletl  relates 
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that  on  section  of  one  such  case  he  found  the  location  of  the  fracture 
and  of  the  dural  laceration  in  the  sella  Turcica  extending  toward  the 
cribriform  plate,  from  which  the  fluid  could  percolate  into  the  nose.  A 
few  cases  of  this  kind  are  on  record. 

Paralyses  of  particular  groups  of  cranial  nerves  or  of  individual 
nerves  are  often  produced  by  fractures  of  the  base,  for  the  most  part 
when  the  line  of  fracture  involves  the  foramina  of  exit.  In  these  cases 
either  the  nerve  is  directly  lacerated  or  a  loose  fragment  of  bone  has 
inflicted  some  injury  upon  it,  dividing,  pressing,  or  contusing  it.  The 
result  of  such  injury  is  the  immediate  loss  of  its  function  and  the  paral- 
ysis of  the  parts  supplied  by  it.  But  these  paralyses  may  also  result 
without  the  above  conditions,  since  it  is  now  well  known  that  there  may 
be  either  involvement  of  the  origin  of  the  nerve  in  the  brain  or  an 
ascending  neuritis  by  which  its  function  is  slowly  compromised  and 
finally  lost.  After  injuries  of  the  former  variety  it  is  most  commonly 
the  seventh  and  eighth  pairs  which  are  involved. 

Such  is  the  violence  accompanying  or  causing  the  injuries  so  far 
described  that,  as  a  matter  of  fact,  we  often  have  not  merely  injuries  of 
nerves  and  vessels,  but  serious  lesions  of  the  brain  itself — contusions, 
lacerations  of  its  substance,  and  damage  produce^l  by  hemorrhage.  Aside 
from  those  already  alluded  to,  we  may  have  those  disastrous  lesions  of 
the  brain  which  may  be  produced  by  the  driving  in  of  fragments  of  the 
base  or  penetration  by  the  condyles  of  the  jaw,  etc.  In  other  instances 
the  walls  of  the  orbit,  particularly  the  roof,  may  be  driven  directly  into 
the  brain.  We  have  already  spoken  of  one  instance  in  which  the  condy- 
loid process  of  the  occipital  was  broken  loose,  and  so  displaced  as  to 
make  fatal  pressure  upon  the  meilulla,  the  patient  dying  in  seven  hours. 
All  these  injuries  of  the  brain  are  produced  j)ractically  by  the  same 
mechanism  as  that  which  fractures  the  bone,  and  simultaneously  with  it. 
The  only  exceptions  to  these*  statements  are  such  rare  instances  as  that 
related  by  Charles  Bell,  of  a  man  who  was  brought  into  the  hospital 
suffering  from  severe  head-injur\\  Two  physicians  at  once  attended  him : 
one  began  to  make  venesection,  the  other  to  shave  the  head.  The  patient 
suddenly  stopped  breathing  and  died.*  On  section  it  was  found  that 
there  was  a  fracture  of  the  base  extending  into  the  foramen  magnum  in 
such  a  way  that  a  loose  portion  of  bone  was  suddenly  dislocated  by  that 
movement  of  the  head  which  was  necessitated  in  the  j)rocess  of  shaving 
the  scalp  and  preparing  him  for  examination.  Another  case  of  this  kind 
was  a  patient  admitted  into  the  Middlesex  Hospital  after  severe  con- 
tusion of  the  head.  He  recovered  apparently,  and  prepared  finally  to 
leave  the  hospital.  On  the  day  selected  for  his  departure  he  had  been 
around  taking  his  farewells ;  he  turned  around  quickly  to  speak  to  some- 
body and  fell  dead.  Upon  investigation  it  was  found  that  there  was  a 
similar  fracture  in  his  case ;  as  he  turned  his  head  the  loose  j)icce  of 
bone  was  suddenly  displaced  and  perforated  the  cord. 

In  addition  to  the  symptoms  of  basal  fracture  mentioned  above  we 
may  mention  those  which  are  occasionally  met  with,  and  which  have 
been  by  many  attributed  to  lesions  of  the  semicircular  (canals.  It  was 
M^nidre  who  classified  a  peculiar  group  of  symptoms  according  to  results 
of  certain  physiological  experiments  made  by  Flourens,  and  who  de- 

*  An  exactly  similar  experience  has  recently  occurred  to  the  writer. 
Vol.  II.— H9  * 
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scribed  the  peculiar  vertigo  of  labjrintliine  disease.  It  does  nut  follow, 
however,  that  till  patieiiLs  wljy  have  vertigo,  or  even  more  <listiiiet  «ir- 
symjitoios  after  iK'ud-iiiJMrv,  have  .sustaiiieil  k^itju  (»f  the  lain  rinth,  hut 
it  is  a  lujritijiuite  exjjlaj»atit*ti  for  a  liuiitt^l  number  uf  tlie,'^*  eases.  Un- 
fortunately, the  findings  on  autojfsy  have  not  always  lionie  out  a  <iia|£- 
Dogiis  made  solely  on  these  elinic'al  nmnifestations,  sint^*  they  may  1m* 
explahied  by  hemorrhages  or  by  inflammatory  seijuela^  without  fracture, 
as  well  aK  by  minur  eentral  lesitJiis  of  certain  areas  of  tlie  hniin*  It  iii, 
however,  ptsitive  that  eertjiin  eases — for  instance,  that  rc|M»rtc(l  by 
S.*liwartzc  uf  aeeideutal  injury  of  the  external  parts  with  oj>cuing  of 
the  Fallopian  eaoal,  in  which  disturlmnee  of  rinisele-senst*  and  vertigo 
occurred  with  every  movement  of  the  he^d — are  uuaccompanieil  by 
central  lesions. 

An<jthrr  exceedingly  \i\Ti}  conset|UCuee  of  fracture  is  that  produce*!  by 
communicaliim  lietwi-cu  the  cavities  fif  th(*  petrous  p»rtion  and  the  niasK 
toi<l  cells  as  result  iif  fractuiT.  tlievancf '  obscrvi'd  a  thirty-year-old 
patient  who  had  fallen  ujmn  the  feet,  and  who  later  develupeil  a  tumor 
which  extendc*!  froru  the  left  ear  well  nronnd  jwisteriorly  ami  anteriorly 
on  to  the  forehead  ;  the  skin  wan  tlistendfHl  without  ri^lness,  and  \i\yon 
)*i'essure  there  was  a  jKruliar  hissing  s<auHl,  which  ma<le  it  certain  that 
there  hatl  been  intiltratii^n  ^►f  air  thnnigh  tlu'  mastoid  cells  intti  the  sul>- 
cutaueuus  connective  tissue*  As  spiken  of  elsewhere  (p.  5<Jl),  this  is 
well  kunwu  as  the  ex[>lanation  f>f  ccrtahi  pncuniatoeeles  which  m-eur  in 
this  rcgiun  as  the  result  of  rarefaction  of  the  hirnes ;  Imt  in  Chevanee*^ 
case  when  the  air  was  thus  ex|M.4led  the  patient  became  dizzy,  and  not 
otdy  hcanl  l»adly,  l)ut  <?oniplaincd  of  uulx^arable  jMiiu  in  the  hend,  which 
d  i. sji  J I  [H'a  red  as  the  tumor  gradually  tilled  with  air  again, 

Ix'ss  rare  as  a  sign  nf  liasal  fracture  is  emjvhyscmia  of  tlie  overlying 
soft  [jarts,  which  is  perhaps  more  commonly  ol)s<L*rvtHl  abtait  the  orbits 
and  the  lids  than  elst*where.  Jf^'^ni^re  deseril>es  a  case  of  fraetun*  into 
the  lU'hit  and  through  the  ethmoid  into  the  anterior  fossje  :  during  life 
this  (jatient  had  an  em]>hys«'matous  tumor  of  the  frontal  region.  The 
same  writer  has  desrHlMnl  also  amttlicr  ctise,  in  whicli  !*ect>very  followcHl, 
which  he  would  exjilain  in  the  same  way,  TheGennans  have  a  j)ecnUar 
expression  for  the  eye  which  is  stnnewhat  displaced  in  the  orbit  by  eiu- 
physenia  of  the  orbital  cellular  tissue.  It  is  known  lus  "  glotzauge,"  ur 
"gtxiseberry  eye."  Desniarres^  relates  that  one  patient  who  had  l>6en 
thus  injured  could,  by  blowing  the  nose  violently,  protrude  the  left  eye 
at  least  a  ecntimetre  ;  by  tliis  motion  it  was  niso  so  far  displactxi  tliat 
diplopiii  was  pn'sent.  After  a  short  time,  if  not  again  disturbed,  the  eye 
rcci^led  into  its  pnij>cr  pisition,  <ininin|j  i»f  Xew  Yc>rk  has  rejx»rte<l 
two  cases  of  emjmysenia  of  the  orbit  following  Iwisal  fracture.  In  om% 
after  a  bhiw  of  the  fist,  and  in  the  other,  after  a  fall  upon  the  forehead, 
there  i|uickly  devch*|n'd  elastic  tnumrs,  which  gave  the  characteristic 
sound  under  the  tingers.  In  f>ne  case  a  tnictu!v  of  the  ethmoul  plate  was 
diagnoseil.     Roth  cases  develo|wHl  rather  i|uickly  after  smx'zing. 

Treatment.^ — Si  far  as  tlie  treatment  of  bsisal  fractures  is  eonc^t^med,  it 
differs  but  little  fnun  that  alreadv  mentitmeil  fV»r  fractures  of  the  vertex. 
The  princi|>al  addition  to  he  made  refers  mainly  to  the  endeavors  ne<*e#^ 
sarj'to  pre?K?rve  an  antis<»ptic,  or,  if  possible,  an  aseptic,  (condition  of  thcjee 

*  Union,  MhL,  1863,  p.  98.  '  Anal,  dOcuii«H^uf,  vol,  xU.  |>.  ^. 
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cavities  into  which  t>r  fvom  which  rorebrii-ppintil  fluid  is  escaping.  It  is 
mneh  ousirr  to  make  eftorts  in  thi^  iJirirtinn  in  the  vnr  than  in  tho  nose. 
An  ideal  aseptic  eiiiidititjn  in  either  phiee  is  iinpitietieuble,  hut  the  near- 
est appnmeh  possible  shouhl  be  s^mtrbt  t'nr  and  niaintained.     When  the 


chll^ 


hi 


to  l>t»  lid  I  of  bhHMl,  it  will  h 


[•rfeetl> 


stifi- 


seen 
afile  an<l  prriper  to  divide  the  menihnine,  to  wash  ont  tlie  elot,  and  ti> 
maintain  an  antisc^ptie  eondition  of  the  parts.  This  is  true  even  of  some 
instanees  when  there  has  been  i'n|iture  oi'  sjnall  vessels  of  tlie  tympammi 
as  the  resnlt  of  who4»pin^  roiitrli  in  ehildren,  where  sintahh'  division  and 
irrigation  will  th>  less  harm  than  uiidistnrbcHl  and  unevaeuale<l  elot. 
When  we  have  to  <leal  with  the  snppunitive  eondition  of  the  ear,  very 
fref[tient,  perhaps  i^ven  ecjntinnons,  irnpition  should  be  niaintainetl  for  at 
least  some  days.  Should  bony  fniti;mrnts  appear  in  the  mt»at us  or  else- 
where, tliey  should  be  i-irefully  dtslod|jed  and  removed.  Only  by  eon- 
stant  watrhfulness  in  the  direetii»n  of  fsurgieal  eleanliness,  in  addition  to 
the  general  <^nons  of  treatment,  can  any  insnninee  agiunst  purulent 
meningitis  be  obtain eih  The  writer  has  had  r>e('asion  to  imitate  the 
methwi  of  a}>plying  hu^ehes  alniut  the  base  of  the  skull  first  impressed 
U]Kin  him  by  the  prnetiee  of  Mr.  Lawsim  of  Middlesex  Hosi>itaI — a 
|jra«*tiee  td'ten  followtHt  by  most  gratifviiig  results. 
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Under  this  expressirm  we  refer  to  the  instantaneous  eti'eet  of  applied 
violenee  at  r>r  near  the  point  of  its  applieatiou.  Frntn  two  directions  in 
partieidar — namely,  fi-^^m  the  orbits  and  from  the  nose — is  it  ni(»st  e(jm- 
m«>nly  |iossiI>le  to  have  aeeidents  of  this  kind.  These  refer  not  only  to 
gunsliot  fraetures,  but  to  rare  aeeidents  8ueh  as  sliall  find  mention  below. 
Tile  orbital  roof  itself  is  a  thin  jilate  of  }>nue  whirh  is  iurjpable  uf  with- 
stJinding  nuieh  violenee.  When  the  ex  prised  urbitid  margin  is  seriously 
injui*<'d  there  is  usually  a  e<mtin nation  of  fnuture  into  the  rouf  of  the 
i^rbit,  and  oftcrj  into  the  horizontal  phite  on  to  (lu*  etluuoirl.  When  l>y 
a  ei»mjwanid  frai'ture  the  suf»niorl)it;d  margin  of  iHUie  is  exposeil,  it  is 
not  infit'tiuently  pi»ssible  with  (be  finger  or  the  pn>l:»e  to  fnUow  the  line 
of  fraeture  in  the  direetion  aliove  indieate^h  Sut^h  fniettn*es  have  been 
followed  even  into  tht*  very  base  of  the  skidb  itnd  sueh  injuries  may 
renull  in  neerosis,  whieh  eomplieates  the  [»roeess  of  wound-healing, 
limin-symptoms  do  not  always  appear  in  tliese  eases.  That  orbital 
fnietuH's  by  thems^'lves  admit  of  a  favorable  proguiisis,  as  a  rule, 
i^  shown  by  Berlin's  statistlt^s,  wlio  found  17  reetiveries  in  20  eases/ 
Berlin  also  found  52  eases  of  rlireet  fnieture  of  the  orbital  roof  without 
jMirtieipation  of  the  orbital  margin  ;  these  were,  for  the  most  (mrt,  gun- 
shot wounds.  By  various  impk'ments,  how^ever,  sueh  fnxetnres  may  be 
[jrodneed,  as,  by  «:!3Uies,  raniro4ts,  flrunistieks,  rapiers,  fnrks,  splinters  of 
wiMid,  netnlles,  eU\  These  ohjeets  nf^en  penetrate  the  biiun.  Most 
of  thest»  peiiorations  oeeur  in  the  neighborhmKl  of  the  su[>eriitr  i^rVutal 
fisRure,  the  objects  being  deHeeteil  to  this  iK>int  by  the  overlying  bone. 
Thus,  either  the  anterior  lt»bes  of  the  brain  are  injured  or  the  lateral 
ventricles  may  be  piM'forattMb  In  other  instan<'es  when  the  optie  fora- 
men is  entered  the  optie  nerve  is  injured  or  divide^l.     In  direct  fracture 

*  See  Graefe  and  Sacmiac/in  Ilandbuch, 
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of  the  orhitul  rtiof  tbere  aiv  imiiii-ntly  nuliatiiig  ti.ssiires  extemiiiig  frtim 
tlie  opcniiitij  lUfule  by  tlie  [H'Ht>mti(ni  at  tlii^  tiiiu^  T1r*s<*  may  mdiate  in 
all  direi'tiojis.  The  foivijiij  hudii's  vnttr,  fur  rhr  must  pari,  tlintij^h  the 
upper  or  luwrr  \hU — HUiH"iHiit\»i  iH'twtHvii  thi'Jij  in  siu-h  u  way  that  the 
liJs  are  not  injured.  Van  IHest  relates  tiie  instaiiee  ttf  a  ?^i!*liiT  injureii 
ill  a  scuffle,  who  died  in  eoina  with  eonvnlsions,  A  eommde  liad  |itii>heci 
a  life  into  liis  face.  iSt'ction  showefl  tliat  tlio  itistrinnent  had  entennl  tlie 
left  iivhlt,  had  broken  away  the  wall  extensively,  and  had  injnret!  the 
ijRiin.  The  a[>pea ranees  of  the  ext<*rnal  wound  do  not  indieate  aecu* 
nitelv  either  tfie  depth  of  pertiiniti^tu  or  the  size  of  the  foreign  IkhIv,  In 
several  in^taneej?  it  has  lia|>pened  that  a  eane  or  nnibrella  jnuiit,  being 
pushed  into  the  orbit  and  ]K*rfoiiLtin|j:  the  bniin,  has  in  the  etfort  of 
withtlniwal  lost  its  metal  tip,  which  has  bt*en  left  remuiniup:  in  the  liniin. 
W*  (  oojxT,  for  instane(%  rejjorts '  tlie  east*  ol'  an  ttffieer  wounded  w^ith  an 
nmbrella*  Suuie  days  later  tlie  jiutieut  returned  bume  on  f*»ot,  was 
iscizeil  with  eouvtilsions,  followed  liy  eonia  and  rapid  death.  The  eopjXT 
tip  of  the  umbrella  was  found  in  the  anterior  lobL*  uf  tbe  lirain.  In  18 
quiekly-fatul  injuries  of  this  genenil  eharaeter,  collet»ted  by  Ik-rlin,  there 
were  found  lesion  uf  the  brain  in  H  eases  and  serious  intraeninial  hem- 
orrliage  in  <».  Brain-abseess  is  the  very  efjtunion  later  result^  providing 
castas  live  lon^  enou)rh  to  develop  it.  In  Berlin- s  18  eases  just  refemni 
to  this  was  the  e^iust*  of  death  in  1  ">,  while  nieuinj^itis  was  the  eiiuse  in  2 
coses.  It  is  ln>th  interesting  and  iniimrtant  to  know  that  these  bniin- 
abscesses  are  all  fontul  in  the  inimeaiate  neighborliood  of  the  ori|rinaI 
injury.  In  6  of  tluise  cases  splinters  of  bone  and  foreign  iKKlies  were 
foun^l  within  the  liniin.  Of  11  |>atients  reeoveriu^  fnan  this  ehanirter 
of  injury^  3  reniaine'd  heniipleo^ic,  1  iuibeeile,  and  1  sutlert*d  eoiistiuitly 
tVoui   beadaehe. 

The  folhiwing  easi'  ol*  penetrating  wound  ot*  the  anterior  fossa  thmugh 
the  orbit  was  re|»orteil  by  Lusk  of  Warsaw,  N,  Y.:* 

In  a  runaway  aet-idiTJi  a  lady  was  thnjwn  from  her  earriapre  against 
a  lanlp'p^^st,  driving  a  pieee  of  gsis-pipe,  with  a  blunt  end  fivt'-eightlLs 
inch  in  <liaui<'t*T»  into  tbe  fdreheiid  to  the  ileptii  r»f  oner-quarter  of  an 
inch.  Iler  swaying  body  renuiiued  suspendrd  in  this  jKisition  until  re- 
moved by  two  strong  men.  Al*ing  with  a  ragged  seal|>-woun<l  and 
internal  injury  there  was  also  laceration  behiw  thr*  inner  angle  of  tlie 
orbit,  extemling  idong  the  upper  margin  of  the  malar  heme,  and  forming 
a  sfpiare  flap  which  was  t«»ni  out  from  the  side  of  the  face.  This  flap 
eontaine<l  part  of  tbe  eonteuts  of  the  orliit.  The  eyeliall  w^as  intact,, 
but  et*mplete!y  srjiarated  from  its  attachments.  Hrginni ng  at  the  exter- 
nal angle  along  tht.^  supnioHjital  line  to  near  the  internal  angle,  and 
thence  dowMiwanl  to  the  lachrymal  groove,  there  was  not  a  single  piece 
of  bone.  Hemorrhage  was  quite  pnifuse,  but  was  easily  contruUed. 
The  optic  nerve  and  ophthalmic  artery  were  completely  divi<h'<b  along 
with  all  the  nrrve-siipply  to  the  strnetures  within  the  orbit.  The  <hini 
mat<T  snstaiuetl  a  slight  rujiture,  nearly  admitting  tbe  en<l  of  the  finger, 
too  deep  in  to  suture.  I'atiertt  was  treate<l  sym]>t<>mati(^illy,  Rw^ivert* 
as  complete  as  was  |>ossilde,  her  sense  of  smell  being  slightly  perverte«l 
and  hearing  in  left  ear  materially  diminished. 

*  Annah*  d' Ocnliniuput^  xxxiii.  216. 

'  InUrnatimitd  Jourmii  of  »Sur^ry,  Dec,  18U3,  p*  346* 
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DiagnoBiB  of  fractures  of  the  orbital  roof  must  be  made  in  large 
measure  by  the  exact  historj'  of  the  case.  The  fact  must  not  be  for- 
gotten that  minor  violence  is  sufficient  to  break  the  thin  plate  of  bone, 
and  that  serious  brain-symptoms,  developing  after  such  an  injury,  are  of 
themselves  strong  evidence  in  favor  of  its  penetrating  character.  It  is 
often  seen  that  the  wound  is  closed,  either  by  clot  or  by  a  prolapsed  mass 
of  orbital  fat.  In  every  case  the  finger  or  the  probe  should  be  used  for 
an  examination,  in  order  to  exclude  the  possibility  of  fracture  if  possible. 
The  very  motility  of  the  orbital  contents  makes  it  easily  possible  that 
that  which  was  originally  a  straight  canal — i.  e.  the  woun(i  of  entrance — 
shall  be  more  or  less  closed  or  contorted  by  the  time  of  examination. 
Selwyn  has  reported  one  instance  in  which  after  such  an  injur}-  there 
was  external  escape  of  brain-substance.  Brain-symptoms  do  not  neces- 
sarily immediately  follow  the  injury,  but  may  he  later  manifestations, 
and  they  are  not  necessarily  nor  always  fatal. 

The  following  case  of  penetrating  wound  of  the  bmin  through  left 
orbit,  with  hemiplegia,  followeil  by  removal  of  clots  from  the  base  and 
recovery,  by  Laplace,^  will  show  what  can  l)e  done  in  some  cases  of 
undoubted  fracture :  A  boy  fell  on  a  broken  fencing-foil,  the  steel  pene- 
trating the  left  orbit  between  the  inferior  margin  and  the  eyeball.  A 
few  moments  later  the  child  was  found  unconscious,  with  the  steel  still  in 
the  wound.  Later  the  child  presented  right  hemiplegia,  left  facial 
paralysis,  and  complete  aphonia.  Resj)i rations,  30;  pulse,  140;  tem- 
perature, 104.5°  ;  comatose.  After  exploring  the  orbit  without  detecting 
spiculse  or  detached  bone,  it  was  inferred  that  the  steel  had  passed  through 
the  sphenoidal  fissure,  and  it  was  determined  to  wait.  Ten  days  later 
the  patient  was  in  profound  collapse,  during  inter\'als  of  which  there  was 
great  restlessness ;  no  improvement  in  gcnenil  condition.  Holding  that 
the  symptoms  were  due  to  clot  at  the  base  of  the  brain,  the  trephine  was 
resorted  to  for  relief  of  tension.  From  the  direction  taken  by  the  instru- 
ment, it  was  evident  that  the  middle  fossa  had  been  penetrated  and  that 
the  clot  must  be  sought  for  there.  In  order  to  l)reak  the  suspected  clot, 
a  miniature  egg-beater  of  platinum  wire  was  improvised,  which  could  be 
passed  between  the  duni  and  the  skull  and  twisttnl  about.  This  was 
done,  and  a  whole  teaspoonful  of  old  clotted  blood  was  removed  piece- 
meal. While  dragging  more  out  there  was  considerable  hemorrhage 
from  the  result  of  removal  of  a  clot  that  occluded  the  injured  cavern- 
ous sinus.  Wound  was  plugged  with  gauze  and  graduat(»d  compression 
applied.  Patient  reacted  well,  and  steadily  inij)rove<l  after  operation. 
Some  months  later  he  was  l)riglit  and  (lieerful,  had  recovered  the  use  of 
both  legs,  and  could  take  a  few  steps  without  support. 

Tlije  treatment  of  these  cases  hinges  in  large  measure  upon  removal 
of  the  foreign  body  and  prevention  of  hemorrhage.  Should  tlu^-e  be 
anytliing  in  the  account  of  the  injury  obtained  to  justify  it,  it  would  be 
perfectly  proper  to  enlarge  the  wound  to  any  desirable  extent,  to  remove 
the  bone,  or  even  to  trephine  the  frontal  bone  above  the  orbit,  and  after 
Oj)ening  the  dura  make  serious  exploration  of  the  anterior  lobe  of  the 
brain.  Indeed,  it  is  quite  easy  to  imagine  a  case  of  this  kind  where 
extensive  osteoplastic  resection  of  the  frontal  bone  would  be  called  for. 
At  all  events,  rigid  disinfection  of  the  entire  wound  must  be  made, 

*  International  Med.  Mafj.^  1802. 
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after  whidi  dniiiiati^^  or  antiseptic  (xx^lusioii  uvav  be  resorted  to,  as  shall 
^ovni  mo.st  uidiaitftL  The  (Liiio:er  of  |niriileiit  nieniiiptls  or  of  bmin* 
absfess  is,  of  ctHirse,  (^nhaiieed  by  any  infeetiyiis  proves**  g^'ing  on  vvitlan 
the  nrliit  ;  L'onsetpiently,  it  woulil  pmbalily  lie  wiser  to  restirt  to  oeclii- 
mm  only  very  rarely. 

Another  niethcKl  by  wJiieh  the  anterior  fot?8a  of  the  skull  may  be 
direetly  Ijroken  is  l>y  irijiine.s  throuirh  the  nostrils*  These  of  course*  are 
rare,  l>nt  liy  no  means  inikn*>\vii.  An<lerson  *  reports  the  liistorv  of  a 
niusit'ian  enterinjLf  the  liospital  with  severe  bra in-symptmus  and  dyin^  of 
the  siinie,  wlio  showed  externally  only  a  tritlin^  wound  of  one  noi?tril.  (.)n 
autopsy  it  was  found  that  the  point  of  a  walkinj^-stiek  had  perforated 
throuirh  thfs  nostril  into  the  anterior  fi>ssii»  and  that  the  bmss  tip  of  the 
siiine  hud  Ijeen  dislodgcnl  and  lay  upon  the  sella  Tureini.  A  similar 
ciise  was  repfjrteil  dariujii;  our  Civil  War:  a  nurse  received  a  sahre-wotind 
in  tlie  rivrht  ntisti-ib  and  S4>ou  after  became  unconscious;  the  hemorrba^ 
was  suppostnl  to  eoine  frmn  the  nostrils  alone,  but  he  tlied  of  cuma  and 
compreasion-syniptiims,  and  on  autopsy  the  convexity  of  the  ri^ht  hemi- 
.sphere  was  found  enveloped  in  blond.  This  had  cxtendcHl  widely  along 
the  base,  and  considemble  dama^j^e  had  been  dime  within  the  cnmial 
cavity. 

As  the  itrliital  mnr^^dn  may  l>e  broken  off,  so  may  als<i  the  mastoid 
process.  In  Casm*r-Liman*s  Han^lJjHt^h  is  reported  a  ease  in  which,  on 
section,  alonp:  with  five  other  fmctures  of  the  skull  it  wan  fonn<l  that 
the  mastoid  ]>roeess  had  In^^n  coin[iletely  loosened  at  its  base,  Bon  1  let  * 
has  described  its  separation  by  a  kick  fr<tm  a  liorse ;  and  Dupuvtren* 
rejitirts  a  case  where  it  was  bn*ken  <itf*  by  a  bullet.  IVudlet  shciwed  by 
experiments  on  ciMlavei-s  that  it  was  experimentally  possible  to  have  ii 
eomplcte  sc^jKiration  of  this  jirocess  at  its  base. 

Giuishot  fnicturcs  of  tliese  parts  of  the  skull  are  referred  to  in  Vol- 
ume L  of  this  work. 


Separation  op  Sutures — Diastases. 

Interesting  as  is  the  study  of  the  mechanism  by  which  the  bonc.^  of 
the  skull  are  btanid  top4her,  and  *'omplieatc<l  and  peHect  ils  seem.s  to  be 
the  union  alonir  most  of  the  sutures,  it  is  nevertheless  j>ossible  to  have 
se Juration  oi"  the  same  at*  the  result  of  violence,  although  thi^  alone 
without  sinndt^uieous  fracture  at  some  other  point  is  a  rarity,  Hewett 
only  having  obs4_Tve<l  it  once — at  the  s<iuani(Hparietal  suture,  where  the 
temporal  bone  wiis  pnshwl  ontwnrd  on  the  [Kirictal.  ^ll1uR^s  in  one 
instance  fcauid  on  autopsy  a  sc*|»aration  of  the  entire  coronary  suitinv  and 
no  i>ther  l)one-lcsi*ui :  the  frontal  bone  remainetl  cimne<'tetl  with  the 
pirictals  <mly  fjy  iKTiosteum  ;  all  the  other  sutures  were  undL«itur1^. 
Ordinarily,  diastasis  of  sutures  is  an  aecompauiment  of  shnultaneims 
and  usually  extensive  fmcture  extending  int4>  the  base.  Under  the^ 
circumstances  it  is  usually  ret'orded  ns  involving  only  a  jiortion  of  some 
particular  suture*  < )f  OH  castas  stu«lied  by  Hewett,  in  14  there  was  more 
or  less  separation  of  suture,  and  of  the.'^e  14  eases  the  coronary  suture 
was  7  times  involved,  the  lamltdoid  6  times.     Much  more  rare  is  the 

1  In  the  Dubtin  QmrUrty  Journal,  ISol,  p.  347.  »  Tkim  dt  Arw,  18731 

^  LegoHi  ora/t'Jt,  p,  158. 
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cnmplete  sejiaration  of  mime  particular  cranial  bone  by  loosening  of  all 
itH  sutiirci?,  as,  fnr  instance',  of  the  frontal  Imiih*,  iis  has  been  noted  hv 
Hewett,  or  of  the  })arietal  l)one,  as  rceurilerl  by  Eirhheimer,  C'aratleek  ^ 
once  objicrvetl  the  eoinpleto  si')yaration  of  a  Wuniiian  bone  from  the  fH>t^ 
terior  end  of  ihe  sagittal  suture,  it  being  completely  di^splaced  inside  the 


Fia.  423. 


THasU^H  of  medlnn  future  rBnins). 

cmnial  cavit\\  The  fnictui'es  wldcJi  are  niont  often  aceoni|Minio<l  by 
diastases  of  sutures  iin^  the  gunshot  fracture*^,  most  of  which  arc  per- 
forating, and  many  of  whicli  are  thus  couipliciittMl.  Inasmuch  as  the 
sutures  of  the  young  arc  less  tirnily  <'K^scM^  than  those  of  the  old,  we 
naturally  find  this  injury  more  conirnonly  in  younger  individuals. 

Evidences  of  rt*eo\-ery  from  diastases  have  been  seldom  met  with  : 
it  has  been  most  often  fnund  that  filirous  tissue  lias  taken  the  pluce  of 
osseous  in  closing  the  th^fect,  although  tissificatiun  of  this  tissue  may 
later  occur,  A  complete  rcprtMluctiou  of  the  original  arningenieut  has 
l>een  sctu,  perhaps,  only  twice.  Larrey  ouee  noteil  separation  of  the 
left  half  of  tlie  coronary  suture  in  a  s« tidier  who  died  six  months  later 
of  fever ;  in  this  instance  he  found  an  almost  complete  imitation  of  the 
original  denticular  arrangement.  Ollirr-  has  detenuined  the  possibility 
of  this  siuuc  jierlcct  repair  in  animals,  (niddcn  has  also  studied  the 
subjert  exj>ernucutally,  and   hns  come  to  the  siLuue  conclusions. 

Diagrnosis  of  these  injuries  is  usually  oidy  p>ssil>le  as  they  are  ex- 
pt>seil  to  sight. 

The  treatment  is  in  nowise  different  from  that  ol'  other  fractures  or 
Hindlar  injuries, 

*  Gtu,  mkl  de  Paris,  1873,  No.  4. 

•  Tmiti  de  la  Bighx,  dis  0&. 


616 


DISEASES  AND  TNJVRIES  OF  THE  HEAD, 


Injuries  op  the  Frontal  Sinuses. 

At  the  lower  jiart  of  tiie  niid-frontal  region  the  diploL*  is  ex|Mindeil 
iiit*>  uir-ermtainiii^  cAU  known  n^  tlie  iVnutul  sinuses.  Tlic  s^.^pamtion 
of  the  outer  ami  inner  tuhles  vuries  very  niueh  in  indivitluals,  and  is  not 
even  syninietrieal  in  any  sin^k^  skull.  The  h»eation  of  these  cavities 
between  the  Lmhiv  tables  is  the  prineipal  rens^in  wliy  fmetnres  of  I  lie 
external  talile  in  this  loeality  are  of  rniieli  k*ss  si^nifieanee  tJian  else- 
whei^%  iind  may  he  Hiel  witli  alone  without  lesions  of  the  iniier  table. 
By  virtue  of  the  eonneetiiui  i»f  these  sinus*.*s  with  tlu*  nost^  it  often 
happens  that  we  have  to  do  witli  enijihyseina  after  injuries  in  tliL** 
region,  the  air  being  blown  directly  luiderneath  the  periosteum  or  the 
sulKnitaneoiis  tissue.  Despr^s*  has  reported  one  remarkable  instancn*  of 
a  sixty-year-old  man  who  fell  u|>on  his  forehead,  and  later  suttercHi  from 
an  almost  iniivei*sid  siibeutaueons  emphysema  :  erejntation  was  felt  not 
only  nhfiut  the  fa<"e,  head,  and  ueck,  but  also  over  the  thorax,  the  abdo- 
men, the  lumbar  region,  dt)wu  the  arms,  and  even  in  the  palms  of  the 
liamls.  In  three  days  his  ec»iiditinu  was  in)pr(»ved,  and  in  sixteen  days 
he  had  rtji'overed.  Emphysema  constitutes  the  principal  diii|rnostie 
point  under  these  eircumstauees  nrdc^ss  there  is  iwilpalile  lesicin.  When 
the  jKitient  witli  closetl  nost-  nud  nnuith  eaii  blow  air  undernc*at!i  the 
frontal  tissues,  there  nin  be  uc»  citln^r  explaualion  for  thi>  sijj^n  except  the 
injury  under  cousiileration.  Those  injuries  whit  h  i>ermit  this  emphy- 
sema ai*e  almost  always  followed  In'  nose-bleed,  «>r  at  least  bhx>d  will 
eticiipe  into  tlu>  pharynx  and  be  swallowed.  Morel  Laval l6e  relates  timt 
a  Imiv  who  fell  upmi  the  forehead  and  sutiered  from  emphysema  in  this 
region  not  ordy  vomitcil  likiod,  hut  cxpectr^ratiMl  it. 

\\'(Mmds  of  the  frontal  reLnoti  wfiich  open  this  sinus  are  of  im|M»rt- 
ance  ftpr  two  reas**ris  :  On  th«^  <me  luuid,  the  S*hueitlerian  mendirane  ctui, 
by  complications  thus  Immtjht  about,  entail  jrreat  danger  to  life ;  or  by 
the  union  id"  the  wouml-borders  with  thost:'  of  the  skin  at  the  seat  of  the 
wouuil  they  nuty  lead  to  permanent  tistulse,  or  at  k*ast  those  which  it 
would  lie  ddficuh  to  hcah  When  from  injuries  o<"  this  kiml  the  inner 
table  is  also  inJurtHl,  we  must  retiouble  our  prcf-autious  in  onkT  to  avoid 
brain~comj»lieatiorjs.  In  one  en^c,  reported  by  Kvaiis,^  the  external  wnU 
of  the  sinus  was  driven  in  and  penetratL^I  the  intiTual  wa^,  and  in  other 
instances  the  roof  of  the  orbit  had  been  injunnl  in  a  similar  way.  By 
wtnnuls  which  may  Ik*  thus  marie  in  the  ethmoid  there  may  be  felt  a 
stream  of  air  as  the  patients  lircathe  or  nMigh,  but  this  phenomenon  is 
observed  only  in  those  castas  where  there  has  been  H'i«>ratiou  of  the  §^»ft. 
parts.  In  some  of  tln^se  instances,  as  [k)yer  has  descrilnMl,  there  may  be 
84*en  a  rhythmical  rist^  and  fall  of  the  exposed  membrane  with  each  act 
of  respiration,  liizet  has  even  set^n  a  hernial  protrusion  of  this  kind.' 
Such  piHiInjise  must  not  be  mistaken  for  hernia  eerc*bri.  Pus  whic-h 
e«^l>es  from  tlie  frontal  siimses  is  always  thin  nnd  usually  ha^^  mon»  or 
less  tnlor.  I^mg  continuation  of  supiun'ati<ui  means  the  formation  of 
aequestra*     Honietiniet^  the  pu^  eincapea  by  the  not4e  as  well  lis  externally. 

*  Otfg,  tlfM  mjiiimif,  1872,  No,  64.                  '  St.  Bmi.  Hm.  li^p.,  1868.  vol  iii.  p.  24^. 
r  ulso  Kcirben "  (rerichtsT       •  '     "     ......  ..  *         .     _* 
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Injubibs  to  the  Brain  and  its  Adnbxa. 

general  traumatic  disturbances  of  the  endocranial 

contents. 

Comparatively  few  years  have  elapsed  since  Flourens  and  Vulpian 
taught  tnat  all  parts  of  the  brain  functionate  alike,  and  are,  as  it  were, 
interchangeable.  The  change  from  that  teaching  to  the  accepted  and 
demonstrated  doctrines  of  to-day,  that  a  localized  pressure  on  the  central 
nervous  system  acts  as  does  a  h)calized  injurj'  ana  gives  rise  to  disturb- 
ances of  certain  functions  or  certain  parts  of  the  body  by  which,  for  the 
most  part,  the  lesions  can  be  recognized,  is  most  abrupt  and  most  complete. 
Veyssi^re's  needle  experiment  and  Nothnagel's  chromic-acid  injections 
both  alike  taught  the  separation  of  the  sensory  and  the  motor  portions 
of  the  brain,  as  we  know  them  to  be  seimrate  in  the  cord  ;  while  the 
studies  made  by  Gudden  concerning  secondar}'  atrophies  in  the  nervous 
system  which  follow  injury  to  limited  areas  of  the  brain  have  shed,  in 
their  time,  the  most  important  light  upon  this  previously  obscure  sub- 
ject. The  rei*ult  of  these  earlier  efforts,  as  well  as  the  combined  labors 
of  men  whose  names  are  still  in  the  mouths  of  every  student  of  experi- 
mental physiology — men,  for  instance,  such  as  Hitzig,  Ferrier,  Horsley, 
Franck,  and  many  others — has  been  to  bring  about  a  well-established 
and  generally  accepted  teaching,  upon  which  the  labors  of  all  surgeons 
who  work  in  this  part  of  the  body  are  based. 

And,  first  of  all,  we  have  been  taught  to  distinguish  between  lesions 
which  involve  a  certain  limited  part  of  the  brain  itself  and  those  which 
compromise  the  entire  encephalon  with  its  membranes.  In  other  words, 
we  have  to  distinguish  between — 

1.  General  traumatic  disturbances  of  the  endocranium  ;  and 

2.  Localized  injuries  to  the  brain  or  to  particular  vessels  and  nerves 
entering  into  its  comjiosition. 

So  mVy  then,  as  concerns  the  first — the  general  lesions  of  the  brain — 
it  is  possible  that  the  circulation  either  of  ])lood  or  lymph  within  the 
cranial  cavity  may  be  so  affeeteil  by  injury  that  these  most  sensitive 
nerve-masses  are  influenced  in  their  nourishment  and  have  their  func- 
tion thereby  perverted  or  destroyed.  Or,  again,  it  is  further  po8sil>le, 
without  any  perceptible  disturbance  of  the  circulation,  to  so  influence  the 
entire  central  ner\'ous  system  that  the  whole  now  acts  as  a  i)art  does  in 
the  above  instance? — in  other  words,  that  the  entire  activity  and  the  total 
functions  of  the  brain  are  mildly  or  seriously  perverted.  In  the  first 
case  it  is  brought  about  that  the  condition  is  one  practic^illy  of  the 
presence  of  a  foreign  body  in  the  widest  acceptation  of  the  term,  which 
determines  the  disturbance  of  function,  since  the  now  injured  and  more 
or  less  useless  part  of  the  brain  acts  in  tliis  way,  disturbs  the  circulation, 
and  takes  up  perhaps  valuable  space.  Or,  this  foreign  body  may  consist 
entirely  of  blood-clot,  which  is  pressing  upon  a  small  or  large  area  of  the 
brain  and  thus  compromising  its  usefulness.  In  the  second  case  the  con-' 
dition  is  one  which  has  been  so  often  spoken  of  in  time  past  as  "  concus- 
sion of  the  brain,"  upon  which,  both  previously  and  now,  there  still  exist 
wide  differences  of  opinion. 

Before,  however,  going  into  the  details  of  this  part  of  the  subject 
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till- re  niii^^t  \je  a  ffw  woixls  devotee!  to  tht'  nnatoniical  and  physitihigical 
ii--iiH.'4.'t,s  *if  this  ([ue.-^timi.  The  reliitinns  of  imlividiifil  portions  to  meh 
other  and  to  gential  |iat[n)l<i^iral  [irnresses^  to  anite  as  well  an  to  ehn^nie 
one:-?,  ii)  otiier  parts  ni'  the  body,  as  well  as  ti>  thux-  within  the  eninium, 
can  never  he  lost  si^rht  ♦»!'.  It  was  Matxeiidie  wh<»  lirst  taught  ils  the 
iniportanee  of  that  partieular  eoiuponent  of  the  endiwrariiuiu  winch  iw  «> 
variable — namely,  tlu*  et^rebro-sjyirial  fluid.  It  is  this  whieh  brin<rs about 
the  mtKst  rapid  alternatinns  of  pressure,  and  conseipiently  the  most  rapid 
variatnms  <d"  endueranial  space,  its  inHiieru-e  bcinjif  vxvn  irreiiter  than  that 
of  the  venous  eurrent*  l*ojaleis  had  irtted  an  air-titi!it  glasi?  w^indow  in 
the  sktdl,  unci  h:td  carefully  studied  the  influeut'c  uf  veucMis  pressure,  but 
it  rtMuaiut'd  fur  Ma^eutlie  to  teaeh  us  the  inii>ortanre  uf  the  cerebro-j^pinal 
fluid.  The  pnaeij>al  importanee  of  this  fluid  in  this  eonneetion  obtaiiid 
in  that  there  is  an  ea^  i>ath  between  the  inelastie  eranial  eavity  ami  the 
spinal  canal,  w'hos4^  walls  are  more  eapaiilc  of  aeeonunodatin^' an  inereiuse 
of  fluid  th:in  is  the  i^ase  above.  In  other  words,  when  brain-iirt»ssure  h 
increi^H'd  the  spinal  canal  serves  as  a  reservoir  for  the  fluid  whieh  is 
pressed  out  of  the  eraninm,  so  that  there  is  more  aeeonuniMlation  of 
pressui*e  an*l  tmire  e(jnilibnnin  between  the  twf>  than  would  f^therwise 
obtain.  By  the  modern  method  of  inje^etion  Seliwall>e  was,  and  afteiv 
wanl  Key  and  Retzius  were,  alile  to  prnve  that  the  snlxbinil  space  wa* 
ext<'nde*l  ulonij  the  optie  nerves,  tlinui^h  the  ctlfactfiry  even  down  into 
the  nasal  mucosa,  and  along  the  auditory  even  into  the  perilym|»li  sjMtce* 
and  the  btJiiy  hiliyriuth.  By  the  sarue  kind  of  investigation  they  were 
able  to  prove  that  the  subdural  and  snbaraehnoid  .spaces  do  not  eonDect 
at  any  |H»int,  cither  in  the  brain  or  down  the  eord  ;  in  <»ther  wurtls,  the 
6ubarachjH*itlean  sjjaee  is  an  absolutely  closed  sju\  This  lias  an  importiuit 
patluilt»giciil  as  well  as  pi i y si o logical  Ijearing. 

Before  tlie  invt^stigatifuis  of  Althann  and  Key  it  was  snppoged  that 
the  cerebi'o-sjiinal  Huid  was  enelose<I  in  numerous  completely  sc^jianited 
c«impartment.s.  So  Inug  as  this  view  was  held  a  free  conimuni(*ation 
Ix'tween  the  snlmnu^linoidcan  sjKice  and  tiie  spinal  eavity  naturally  seemed 
impossilile.  It  has  Ix-eu,  therefore,  a  ilistiiiet  atlvance  t<j  dr*  away  with 
this  error,  and  show  how  easily  the  fluid  may  pass  i'roni  one  cavity  to  the 
other,  as  well  as  its  free  admission  to  tdl  the  endiwerebnil  folds,  ventrieleiS, 
and  spaces.  In  other  words,  frmii  the  crmvexity  of  the  brain  down  to 
the  lower  eml  of  the  spinal  canal  there  is  free  connnnnietition,  as  well  bb 
with  the  ventrielcs,  and  even  with  the  jwrivascular  sheaths,  whieh  are  in 
etleet  nc*thing  else  than  modifie«l  siiliantehnoid  spaces.  These  facts  were 
determiuc^l  l>y  these*  investigat4>rs  liy  the  injection  of  blue  fluid,  whieh 
was  thrown  into  the  spinal  canal  an*!  was  s**en  to  jx^rmeate  into  all  the 
spaces  in  the  In*ain  al>ove  mentioned.  The  eonntH^lion  of  the  siibanieh- 
ni>id  space  with  the  lateral  ventrieles  l>y  an  opening  in  the  lower  wall  of 
the  fburtlj  ventricle  just  where  the  chc^roid  plexus  esca|ies  was  flrst  nmde 
clear  by  Magendic,  wliosc  name  was  given  tr»  the  foramen  wdiich  he  dis- 
covered. That  this  opening  is  no  artefact  has  liceu  now  f»>r  many  years 
e  I  ea  r  1  y  d  e  m  oi  i  s  t  i"«i  t et  1 . 

In  spite*  of  the  etinstant  limitations  about  the  brain,  its  volnme  is 
altered  in  tlie  most  rapid  way  :  with  every  systtde  t>f  the  heart  it  exfmndii^ 
with  every  diast<)le  contract^.  Its  size  is  als4j  modified  by  the  motiouB 
of  res|»iration.     Thus,  the  alterations  peculiar  to  the  brain  are  of  two 
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varieties — those  connected  with  the  pulse,  and  those  connected  with 
breathing,  it  being  with  every  inspiration  that  its  volume  is  decreased. 
While  these  are  matters  that  most  interest  the  physiologist,  they  have 
their  bearings  in  the  consideration  of  certain  surgical  cases.  With  ex- 
tensive elevation  of  blood-pressure  inside  the  skull  there  is  increased 
escape  of  lymph  into  the  lymphatic  vessels. 

We  are  brought  face  to  face  here  with  a  really  interesting  phenome- 
non— namely,  the  escape  of  cerebro-spinal  fluid  fn)m  an  inexpansible 
cranial  cavity  into  the  more  or  less  elavStic  spinal  cavity,  by  virtue  of 
which  a  certain  degree  of  protection  is  afforded  from  injur}\  A  prioriy 
distention  of  the  latter  cavity  is  scarcely  credible ;  but  when  we  remem- 
ber that  the  spinal  column  is  composed  of  articulated  segments  between 
which,  and  inside  of  which,  there  is  much  soft  tissue  with  many  o|)en- 
ings,  it  seems  much  less  difficult  of  appreciation.  Upon  opening  the 
obturator  membrane  between  the  atlas  and  the  axis  or  the  atlas  and  the 
skull  it  is  xery  easy  to  demonstrate  a  dilatation  with  each  systole.  The 
elasticity  of  this  membrane  is  striking  and  indicative,  and  shows  what 
may  occur  with  the  membranous  and  ligamentous  tissues  between  the 
other  members  of  the  spinal  column.  In  the  normal  state  the  dura 
never  completely  fills  the  entire  spinal  canal,  but  there  is  always  space 
between  it  and  the  bone,  which  is  filled  ordinarily  with  soft  fat,  which 
may  be  forced  out  into  the  intervertebral  foramina.  The  dural  pro- 
longations which  aceompany  the  spinal  nerves,  and  which  scarcely  more 
than  half  fill  the  foramina,  are  also  capable  of  dilatation.  As  the  result, 
then,  of  many  experiments,  we  may  conclude  with  positiveness  that  the 
outflow  of  this  fluid  from  the  cranial  cavity  constitutes  the  means  by 
which  additional  space  is  afforded  within  the  cranium,  or  for  whatever 
may  induce  pressure  upon  the  brain  ;  and  the  laws  of  hydrostatics  are 
here  maintained,  so  that  the  pressure  of  this  fluid  is  the  register  of  endo- 
cranial  pressure,  although  this  may  not  always  be  easy  of  demonstration. 

Of  the  three  comix)nent  parts  of  the  endocranial  contents,  we  see 
that  the  cerebro-spinal  fluid  and  the  blood  may  be  so  altered  in  amount 
that  when  one  is  present  in  excess  the  other  is  deficient,  and  that  the 
equilibrium  of  pressure  may  be  maintaineil  at  the  expense  of  one  or  of 
the  other  to  at  least  a  certain  degree.  These  two  components,  so  alter- 
able in  their  amount,  are  those  which,  exce])t  in  cases  of  actual  depres- 
sion of  bone,  constitute  the  compressing  forces  as  agtiinst  the  practically 
unalterable  nerve-tissue  itself.  These  phenomena,  however,  are  not 
always  constant,  as  may  be  learned  from  PagenstechcT's  experiments, 
which  show  that  the  intraspinal  tension  varies  with  various  indi- 
viduals. 

CONCUSSION   AND   CONTUSION   OF   THE    BRAIN. 

The  word  "  concussion  "  we  inherit  from  the  oldest  masters  of  our 
art,  since  the  expression  was  used  by  Hip])ocrates,  (xalen,  and  Celsus, 
but  in  a  much  broader  sense  than  now.  Its  more  modern  significance 
was  given  to  it  first  by  Boirel,  since  he  made  it  a])])ly  to  a  group  of 
symptoms,  the  result  of  injuries  to  the  head  not  due  to  fracture  nor  to 

ferceptible  la<^ration  of  vessels,  temporary  and  of  variable  intensity, 
t  was  Littre  who  first  studied  the  matter  poHt-moviem.     In   1705  a. 
young  criminal  who  was  to  be  broken  ujwn  the  wheel  anticipated  his 
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execution  t»y  nimiiiig  violently  agninnt  the  wall  of  his  eell,  striking 
ii)Mjii  his  head  ;  he  fell  mid  died  at  oiiee  as  the  re^iidt  of  his  injur}'. 
Littiv  was  astoiii?^h<Hl  when,  on  autopsy,  lie  found  die  sknll  itself  intaet, 
and  upon  MpeninL,^  it  c*mil<l  Hnd  neither  heniorriiu^e  imr  any  other  per- 
ceptihle  lesiiHi,  save  tliat  the  l)rain-sul)stanee  seerac*d  to  him  soniewhat 
firmer  and  tliat  it  seemtM.1  to  have  reeeded  to  a  slight  extent  fmm  il^ 
bony  walls.  He  then  first  eonneeted  these  apparently  triHirj^  atteratiouH 
of  the  hruin-tissiie  witli  the  major  results  hI"  siieh  injuries  to  the  sknll. 
After  Iiini  undue  ini}>in1anee  was  aserihed  tf>  this  reeession  of  the  iirain- 
tissue.  It  was  tJie  snl)se(|ueut  researelies  upon  vihnitiou  within  the  hone 
whteh  heljx^l  to  elear  up  the  suhjeet.  Petit  best  iineeetHled  in  iornmla- 
ting  the  knowledge  of  his  day,  whieh  tioes  not  vary  mueh  fnmi  the 
tenets  l>y  some  reeently  hehK  It  was  ta  the  eifeet  that  as  the  result  of 
vitdenee  vilmitioiis  were  jirodueeil,  wLieli  were  eontinned  to  the  bniu»- 
mass  and  eaused  its  disturbane** :  the  prevailing  opiuion  was  that  by 
these  (^H'illatious  the  Innuii-snljstauee  was  in  its  fibres  and  eells  dynami- 
enlly  atl'eeted  aufl  paralyzed  without  nioleenlar  ehanges*  To  this  view 
surgeons  like  River,  Abernethy,  and  Astley  Owijier  lent  themselves 
completely. 

Lati^r,  men  t<Mik  up  more  earefully  the  study  of  the  eha meter  of  the 
injury  fnan  whirh  the  eentml  nervous  system  thus  suffered.  Was  it 
the  imjKiet  of  tlie  brain,  vioh-nt  but  momentary,  wliieh  thus  disturbed 
it«  fu  net  ion  l>y  minute  laeeratimis  or  moleeidar  ehauges,  or  did  it  eome 
about  in  s<aue  other  way  that  the  hnvin-funetiou!^  were  disturbed  without 
the  slightest  perceptible  injury?  In  clearing  up  this  matter  there  is  thi^ 
to  be  siiid  wliieh  is  extremely  important  :  that  the  ]nist*niorteni  reeonls, 
upon  wliieh  the  ojiiuiou  eaii  Ive  based  that  in  tlies4^  iustanees  there  is  no 
pereejitible  alteration,  are  sc>  iueotupletely  reporteil  and  sa  osentially  nirr 
— iu  other  words^  so  unsiaistaetury — that  it  can  l>e  almost  oositivelv 
maintained  that  such  a  thing  as  this  is  im]M>s.sible,  On  the  <itner  hand, 
as  against  the  very  small  number  of  autopsies  whieh  eau  be  held  to  sus- 
tain this  view,  that  a  genuine  pure  form  id'  eoueussiou  may  Ix'  fatal, 
there  are  a  great  many  ohservations  wide  h  tend  to  make  sueh  views 
ipiite  unteJKiijle.  Th*-  trouble  in  time  past  has  liwm  largely  that  very 
slight  injuries  weiv  regarded  as  ecpiivalent  t(»  no  injury  of  the  brain- 
fcjubstanee ;  but  physioh»gists  have  taught  us  that  the  most  minute  inju- 
ries of  certaiu  parts  of  the  eomplieated  brafn-strueture  are  enough  not 
ordy  to  disturl*  fuuetiou,  but  to  flestroy  fuurtiun  and  even  life.  It  may 
probably,  then,  still  Uv  maintained  witli  aeeuraey  that  the  M^-^^dk-^l  fatal 
i;a^*<  (»f  eon(^ussioii  iire  iu  efiW't  euso  at  h^ast  of  contusion. 

Fnmi  a  elinieid  staudp*»int  there  is  even  more  to  this  Fnbje<^t,  In 
c^ase  of  any  injuiy  c»f  the  bndu-substance  which  does  not  prove  fatiil  we 
have  a  right  to  ev|>ect  that  after  the  lapse  of  a  <'ertain  time  there  h  mor%» 
or  lesi^  repair,  '^flie  disturljauces  thus  produced  reipiire  at  h?ast  a  certain 
time  for  r*^|>air  before  there  can  be  eom|ilete  ht^ling  or  restitution  of 
function  ;  but  there  are  t"as*^s  of  licad-injurv  whi(*h,  apparently  naist  N?vere 
at  the  time,  ipiiekly  I'ecoven  If  one,  fV>r  instance,  rccjeives  a  severe  blo%v 
njxui  the  head  and  loses  eonseic»iisness,  In'ooming  c«dd  and  {nde,  with 
altei-c^d  pulse,  and  lying  for  a  few  houn*  in  ap|mrently  a  dangerous  eondi- 
titm,  and  then  quickly  recovering  his  normal  eondititai,  we  may  infer  tJiat 
tliere  must  have  been  some  serious  disturljianee  of  tissue  t**  priHliiee  sucJi 
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a  result ;  still  more  so  when  the  case  presents  deep  prostration  with  tem- 
porary paralyses  and  disturbance  of  peripheral  nerves.  Of  course,  one 
naturally  thinks  of  the  conditions  brought  about  purely  by  emotion,  such 
as  fright,  joy,  and  so  on,  and  perhaps  finally  takes  refuge  under  that  very 
vague  but  comforting  expression  of  "  traumatic  neurosis,'*  or,  when  very 
temporary,  of  "  traumatic  narcosis."  PirogofF  in  his  experiments  with 
animals  endeavored  to  formulate  some  definite  symptoms  from  those 
cases  where  on  autopy  there  could  be  found  no  intracranial  hemorrhage 
nor  material  lesion,  but  failed  in  the  attempt.  Others  have  experimented 
by  blows  upon  the  head,  which  was  rested  upon  a  cushion.  Beck,  for 
instance,  in  twenty-six  experiments  only  succeeded  once  in  killing  an 
animal  without  producing  perceptible  lesions  and  extravavsations  in  the 
brain  ;  and  Alqui6  *  did  not  succeed  once  in  many  attempts.  These  ex- 
periments, therefore,  lead  us  to  the  conclusion  that  violent  blows  which 
[)roduce  anything  like  fatal  injuries  do  it  in  consequence  of  material 
esions  within  the  brain,  and  not  as  the  result  of  a  fatal  form  of  pure 
concussion.^ 

The  theory  of  communicated  cerebral  vibrations,  advanced  by  Petit, 
accepted  by  Gama,  held  ground  almost  unchallengeil  for  a  long  time,  and 
then  came  the  time  when  experiments  were  made  to  actually  determine 
under  what  conditions  vibrations  could  be  thus  transmitted.  In  the 
mean  time  many  autopsies  were  made,  in  which  there  were  found  minute 
extravasations  w^ithin  the  cerebral  substance,  which  were  ad  led  "  com- 
pression apoplexies."  These  led  to  a  modification  of  previous  views,  and 
Velpeau  ana  his  followers  began  to  distinguish  conmiotion,  so  called,  as 
the  first  degree  of  contusion.  Then  Pirogoff,  Fano,  and  Beck  began  to 
experiment  with  animals.  Most  of  these  observers  found  that  it  was 
impossible  to  so  contuse  or  injure  the  head  as  to  produce  death  without 
finding  notable  lesions  at  the  autopsy ;  and  the  views  of  surgeons  con- 
cerning the  process  of  fatal  commotion  without  perceptible  lesions  began 
to  change.  Then  came  the  interesting  experiments  of  Aran  in  1844, 
of  F^lizet  in  1873,  of  Baum  in  1876,  and  of  Messerer  in  1884.    In  1871, 

*  Ga2.  mH.  de  Par  is  j  1865,  No.  15. 

'  It  was,  perhaps,  Boirel  who  first,  in  1677,  divided  true  cerebral  commotion  from  other 
brain-troubles.  In  1766,  Valsalva  first  established  the  relation  l)etween  cerebral  lesions 
and  the  symptoms  which  depend  upon  them.  He  declared  that  the  paralyses  which  fol- 
low certain  injuries  to  the  head  had  their  origin  in  the  brain  and  on  the  side  opposite  to 
the  paralysis.  In  1705,  Liitre  ptave  a  new  direction  to  the  ideas  then  held  concerning 
cerebral  commotion,  as  already  mentioned.  The  study  of  injuries  to  tlie  head  made  slow 
progress  until  the  Academy  of  Surgery  of  Paris  proposed  it  as  a  subject  for  a  prize  in 
1760  to  establish  a  theory  of  contrecoup  and  to  determine  its  consequences.  This  topic 
provoked  a  large  number  of  publications  and  memoirs,  of  which  perhaps  the  most  im- 
portant was  that  of  Grima,  published  in  1766,  with  another  in  1778.  Petit  introduced  a 
new  interpretation  of  the  facts  observed  in  cerebral  commotion  in  1774,  which  he  would 
explain  by  the  transmission  to  the  brain  of  vibrations  communicated  by  its  osseous 
envelope  and  the  conseouent  sus^wnsion  of  its  functions.  He  did  more  than  this,  more- 
over. He  systematized  the  symptomatology  of  various  cerebral  lesions,  such  as  encephalitis, 
hemorrhages,  etc.  Percival  Pott  had  previously  described  separations  of  dura  and  for- 
mations of  clot.  Petit  insisted  particularly  upon  the  fact  that  commotion  follows  the 
injury  immediately,  whereas  the  symptoms  of  liemorrhage  are  retarded  and  progressive. 
For  a  number  of  years  the  conditions  of  commotion  and  of  compression  seem  to  have 
been  more  or  less  mixed,  and  it  remained  in  a  large  measure  for  Dupuytren  and  N^laton^ 
as  well  as  other  surgeons  of  the  first  half  of  the  present  century,  to  differentiate  clearly 
between  the  two  conditions.  Dupuytren  had  described  what  he  called  '*  contusion  of  the 
brain,"  and  his  description  has  remained  classical,  and  the  condition  to  which  he  alluded 
was  given  a  place  in  tne  classification  of  cerebral  lesions. 
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Fist^'liLT  puhlisheil '  a  theory  ba^etl  iijum  the  result  t^f  aiitop^iei*  and  upon 
a  cniiipijrisno  of  t^Ihiiwil  phini«*iiit*oa,  in  whirh  Iw  iwaik  it  ap|>t'ar  that  thr* 
.sijrus  of  t'oitnautiini  weiv  nnt  pnictiritlly  diitin'eiit  fruiii  thuH-  u(  slux'k, 
wliic-li  he  Ui'Ul  Ui  hv  iUw  to  reHt-x  |>nnilysis  of  the  vesst'ls,  fnllowiHl  by 
enhir^i'UK'iit  of  thf  veiiis^  with  ron^inpieiit  altenition  in  the  general  eir- 
eiilatioiijaiitl,  later,  alteration  in  the  ntitrition  of  the  nerve-eells,  FL-^hor 
d^Tiionst rated  venon??  Iiyperteinia  of  the  bniin  and  meniliranes  in  two 
indivirhials  who  died  soon  after  injury  to  the  head,  in  whom  the  Ijmin- 
substanee  seemed  to  lie  absolutely  intaet.  In  otlier  wonls,  aewirding  to 
his  view,  eerehra!  eoniniotioiij  cir  ermeussion,  is  simjily  shi>ek,  ami  itjs 
8yniiitom-s  are  due  entirely  to  the  vasi^ular  eonditions  pi^ei^ent*  By  the 
aeeeptanee  of  this  view  surgery  lias  Ijeen  advanred.  A  little  hiter,  iu  1 874, 
Ki>eh  and  Filehne^  conceived  the  nlvii  of  i^nbstituting  for  the  violent 
blows  of  previous  expenn>euti^rs  i-apidly-reiH'atcd  milder  injurief=.,  by 
which  tliey  are  able  to  prothnv  tht^  sime  clinical  results — namely,  niil!*- 
cular  relaxation,  eomptcte  insejisiljility,  and  cirenlatorv  ilistnrl*anee.  The 
blows  wert^  made  witli  the  freejueney  of  about  two  in  a  second  ujK>n  the 
imrietal  rc^gion  ;  after  a  liulf  or  threcMiuartersof  an  hour  the  teni|jerature 
was  always  iiiund  to  liav*»  sunk,  the  respimtions  to  have  lKH*ome  slower, 
and  the  j>nlsc  to  have  fallen  fnnn  i'}H  to  iMy  ;  the  ainmals  lay  unconscioiij^^ 
but  ivaeted  if  allowed  to  live.  St^ctions  g-ave  always  apiK'aranees  of  <»i>n- 
tnsion  at  tlie  ]Miint  of  violence,  Mith  con^restion  uf  the  meiidinines,  the 
sulistanee  of  the  bnun,  and  the  upper  portions  of  the  nie<lnlla  ;  no  va^*- 
enlar  ruptures  were  noted.  Tlieir  ctmelnsions  are  suecinet :  they  deny 
participation  of  tlve  vascular  system  in  the  prodnetion  of  the  sig^ns  of 
cercliral  comniotinn,  and  claim  a  purely  dynamic  ex|>lanation  for  the 
conditiim  included  under  tins  name,  a>^eribintr  only  a  seermdary  nMe  to 
vascular  ph(^noniena.  Of  eimrse  their  work  is  open  tt»  the  (j!»jc»t*tion  tliai 
tlie  condititins  are  very  ditterent  as  between  a  single  violent  Idow  up>n 
the  hea*!  and  rejK'atcd  milder  blows. 

In  1878  ap[icarcd  tlie  researches  of  Dnret  ^  fnnn  the  anatomieal 
<lirection*  Durct  ititerprets  these  lesions  by  a  e<'rtain  elasticity  of  the 
cranial  vault  and  by  the  presence  in  the  bmin  of  the  ccnliro-sjanal  fluid* 
He  claims  that  an  impressi*in  on  i»ne  side  of  the  sknll,  he  it  of  instan- 
taneous ^hiratiouj  due  to  a  blow,  is  f«illowe<l  hy  elevatifin  at  the  rwiint 
opjMjsite,  j>ennitted  by  a  certain  elasticity  of  the  Iwme.  He  s{>eak8,  tliere- 
fore,  of  a  cone  of  depressioji  and  t  d'  elevatiiai.  There  oeenrs  also  a  violent 
prec^ipitatiim  of  li([uid  in   the  <lireelion  of  the  injury,  hy  which  dainairc 

15  dune  tc»  the  vessi^ls,  and  even  tu  the  substance,  of  the  brain,  vVs  the 
cone  of  elcvatinn  i.-^  tHrnie<l  tliere  is  a  frcnend  muvement  of  all  the  cxu>- 
taineil  fluids  iif  the  skull  in  that  direction,  in  eonse<juenee  of  which  then? 

16  a  very  violent  ilistention  or  elevation  of  hydmulic  prt^tssure  in  the 
paiis  thus  atfc*etc*d.  (/onsecpiently,  Duret  *>tfei*s  tliis  explanatitm  for 
cornmotirin  :  The  instantaneous  change  in  the  shape  of  tlie  bone  efleHj* 
iin  alteration  in  the  siz(*  ami  shape  of  the  ventricles  ;  antl  their  e<mtaii»iHl 
liquid,  forced  out  fnmi  surroumling  pressure,  can  oidy  eseajx*  through 
tlie  a(|Ue<luet  of  Sylvius,  throu|fh  wliic^i  it  is  forced  into  the  fourth  ve«- 
triele*     The  etiect  of  this  pressure  is  to  produce  a  condition  of  shock 

<  Voihruinn'n  Samml.  kiin.  Vortrii^,  1871,  No.  27. 

^  Arrhir  f^^ktin.  a/r-,  1874,  xvii.  190. 
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which  presents  all  the  phenomena  usually  ascribed  to  cerebral  com- 
motion :  it  produces  general  demoralization  of  all  the  muscle-phenomena, 
&s  well  the  voluntary  as  the  involuntary.  Studying  these  phenomena, 
Duret  has  divided  the  effects  of  cerebral  traumatisms  into  three  stages — 
the  stage  of  excitation,  the  stage  of  paralysis,  and  the  stage  of  reaction. 
During  the  first  there  is  a  tetanic  condition  of  the  muscles,  often  with 
violent  expulsion  of  urine  and  faeces,  and  sometimes  profuse  salivation. 
At  the  same  time  there  is  considerable  increase  of  vascular  pressure,  as 
shown  by  muscular  contraction ;  the  heart  becomes  irregular,  Duret 
having  snown  that  violent  shock  from  the  head  produces  more  or  less 
arrest  of  heart-action  and  sometimes  a  respirator}'  syncope.  This  stage 
of  excitation — a  few  seconds  or  a  few  minutes  in  duration — is  succeeded 
by  a  paralytic  stage,  during  which  there  are  muscular  relaxation,  insen- 
sibility, rapid  respiration,  slow  pulse,  vascular  relaxation,  a  paralytic  con- 
gestion of  the  brain,  etc.  Duret  has  demonstrated  this  vascular  relax- 
ation in  animals  during  this  stage.  The  third  stage,  one  of  reaction,  is 
characterized  by  elevation  of  temperature  and  sometimes  by  symptoms 
of  mental  excitement,  developing  even  into  delirium  or  mania. 

A  recent  publication  of  Miles  has  for  the  most  part  corroborate!! 
Duref  8  views.  He  believes  in  reflex  anaemia  as  a  result  of  irritation  of 
the  restiform  body.  He  considers  the  minute  hemorrhages  often  found 
in  the  cerebral  substance  as  accidents,  and  as  not  the  real  cause  of  the 
symptoms  of  commotion.  Finally,  there  has  been  recently  (1886)  pub- 
lished by  Sudre  in  Bordeaux  an  ex{K)sition  of  the  views  of  Bouchard  of 
that  city,  who  holds  that  the  symptoms  of  commotion  are  largely  due  to 
the  disposition  of  the  cerebro-spinal  fluid.  He  asks  himself  why  there 
is  in  some  cases  predominance  of  symptoms  of  commotion,  in  others 
those  of  contusion.  In  formulating  an  answer  he  shows  that  the 
quantity  of  liquid  thrown  into  the  cranium  varies  with  the  respiration. 
Expiration  forces  a  certain  amount  of  fluid  out,  which  returns  into  the 
cranium  during  inspiration ;  in  other  words,  during  expiration  there  is 
more  intimate  contact  of  the  surface  of  the  brain  with  the  bone.  A  blow 
received  during  inspiration,  when  the  brain  is  more  surrounded  with 
fluid,  would  produce  commotion  ;  whereas  one  received  during  expira- 
tion, when  the  brain  is  deprived  of  its  water-])ed,  would  be  much  more 
likely  to  cause  serious  lesion  in  the  brain  itself. 

These  are  the  principal  theories  of  to-day  concerning  cerebral  com- 
motion. In  France  the  views  of  Duret  are  most  widely  accepted.  In 
Germany  the  possibility  is  widely  admitted  of  a  pure  type  of  fatal  con- 
cussion without  lesion.  Beck  would  reserve  the  name  of  "  contusion  " 
for  those  cases  where  the  brain  itself  is  directly  injured.  Most  of  the 
English  authors  decline  to  consider  that  concussion  can  be  fatal  without 
the  existence  of  perceptible  lesions.  Polis's  views,*  which  have  been 
formed  after  considerable  ex|)erimentation  with  animals,  seems  to  be  that 
cerebral  commotion  is  practically  due  to  a  lack  of  equilibrium  between 
the  brain-centres  and  the  bulb — that,  liberated  from  the  conditions  under 
which  they  normally  functionate,  and  working  each  for  itself  independ- 
ently of  other  centres,  their  equilibrium  is  lost,  and  they  cease  to  co- 
ordinate in  their  operations. 

According  to  the  views  of  Phelps,^  contusion  may  occur  in  three 

>  Rev.  de.  Chir.,  Avril,  1894.  '  N.  Y.  Med.  Journ,,  Jan.,  1893. 
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fV>rms — general^  limited,  and  meningeal,  involving  tJie  membranes.  Tlie 
limitefl  may  be  either  ec^rtieal  ov  >n\miTt\vnh  Two  or  three  forms  may 
(*<)t'xist  in  tlie  sjime  etise,  I  j'niited  cotitusion  didbrs  fnmi  laeeration  a.s  a 
eiuitii^iun  elsewhere  differs  from  a  wuujmK  There  is  uo  palpable  .-ioliitiim 
of  coiitiimity  in  tln^  hmiii-iihrrs,  i^^id  eouseijueiitly  t!ie  liemorrhagiu  ex- 
tmvasiition  eun  only  be  mirmte  in  (|uaiitity  and  very  small  in  form.  For 
theh'  repair  ahHorpilon  onii/,  and  not  iucatrizatUm,  w  re4juired.  Ue<»overy 
shcnihl  (leeor  in  the  majority  of  eases.  Either  form  of  limittHJ  eontnsion 
oerasiiinally  results  in  abscess.  This,  with  supiuirative  inflammation  of 
the  bnnii  itself  or  in  the  brain-substanee,  is  the  result  t)f  primary  injnry 
U*  the  bniin,  an<l  not  s**eondary  to  menhigeal  inHanmiation  extended 
frtjjn  the  point  of  fracture.  Oeneral  e^jntusion  is  more  fretjuent  than 
the  limited  form,  bnt  lesi^^  fiT^pient  than  laeenition  ;  it  i*  reeugnifAHl  in 
three  post-m*trtem  forms — ^«:eueral  hy]>enemia  with  or  witliont  redema, 
pnurtnte  or  miliary  heiimrrlia^es,  ami  thr^mibosis  of  minute  eerebral 
vessels.     These  oeenr  s<^panitely  <>r  together. 

Meningeal  rontusion  as  a  ilistinet  e<jniplieation  ix-casion!*  hemorrhage 
and  inflammation.  Its  rehitiini  to  genend  eontnsitin  is  not  elosely  ih^ 
fineil.  They  may  geeur  togetlier  or  separately.  Hemorrhage  is  rrL*- 
tiuent :  the  vessels  of  the  pia  are  ruptured,  and  blood  is  eflused  in  a 
nitlier  thin  sheet  over  <nie  or  hotli  hemispheres,  hut  may  j>resent  itself 
tjver  seattered  palehes  from  any  part  uf  the  brain.  When  profuse  it  ran 
€"asily  be  tmeed  to  its  source  in  the  cortical  laceratinn.  Fhelps  elainii* 
tliat  cortical  traumatic  liemorrliage,  uneonnt'eted  with  c<irtieal  lai*eration| 
and  without  fracture  as  well  as  with  it,  is  the  result  of  meningeal  eiin- 
tusion.     (  Vifh'  als(»  the  illustrations  from  Duret.) 

There  is  not  nnieh  to  be  addiHl  liere  to  the  al>ove  remarks;  only  a 
i\^w  matters  of  interest  may  Ijc  liriefly  disi-usseda  Duret  has  suggested 
to  deseril>e  concussion  of  the  bnun  as  a  tranmatic  eranio-spiual  shtjck 
{rhoc  eSfihafo-rachk!teti)j  ini[H*iled  theri'to  partly  l>y  rememl>ering  tliat 
in  these  iiises  of  violence  to  tfie  head  it  is  fpiite  possible  that  the  fiairth 
ventricle  should  be  violently,  although  only  momentarily,  eompressod,  and 
that  its  contained  fluid  may  either  injure  the  delieate  textures  about  it  or 
may  be  suddenly  and  violently  forced  into  the  central  ranah 

Sane  have  suggested  that  eoneussion  is  equivalent  to  the  siiHi'sdled 
**  compressiou-ajMiplcxies''  of  certain  authors.  TheMi,  first  deserilwHl  l>y 
Bright  and  liokitiiusky,  have  since  been  found  to  have  no  certain  nor 
detinite  relatii^ns  to  the  phenomena  of  crauiij-spinal  shock.  In  swtion 
they  are  distinguisheil  from  more  pcTmanent  lesions  by  the  fact  that  they 
are  cfimposcil  of  minute  el<>ts,  wliit  h  carmot  he  waslied  from  the  texture 
of  tfie  brain  n<ir  presstMl  out  on  g*'utle  ju'essnre.  Their  numlM.*r  is  often 
very  large — sometimes,  on  the  other  hand,  very  trifling — ami  tiiey  are, 
for  the  most  jKU-t,  limited  to  the  nrea  of  bniin  most  injured.  Sometinves 
these  minute  a|M>|ilectie  foei  cvuistitute  the  ludy  disturbam*e  we  ean  [rt- 
eeive,  but  more  tifteu  they  are  tHmiiiM'ted  with  larger  and  more  visible 
le-iouH.  This  fact  indicates  the  \'vry  categ*»ry  in  which  thes<.»  minute 
hem^irrhages  should  he  classitied^ — namely,  in  that  of  eontusion  and  lace- 
rations, and  not  that  of  simple  eoncussicm* 

Compres>;ion-a]*uplexies  are  fitiind  most  often  in  the  rt^ion  of  the 
medulla  and  along  the  floor  oi'  the  fourth  ventricle.  In  the  same  wav 
as  Duret  luts  explained  tlie  iKjeurrenee  of  at  lea^t  a  (certain  part  of  the 
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shoeky  by  pressure  of  the  fluid  out  of  the  fourth  ventricle,  does  he  also 
explain  the  forcing  into  the  fourth  ventricle,  from  the  lateral  ven- 
tricles, of  their  contained  fluid,  so  that  other  injuries  may  be  produced 
in  the  same  fashion.  When  Duret  injected,  through  a  small  open- 
ing in  the  skull,  an  indefinite  and  non-absorbable  fluid  with  considerable 
violence,  he  produced  instantly  the  symptoms  of  brain-i^oncussion.  The 
quantity  of  fluid  thus  thrown  in  needed  not  to  he  large,  if  only  the  tem- 
poral region  were  selected  and  the  injection  made  with  force.  In  every 
such  case  he  found  in  the  neighborhood  of  the  fourth  ventricle  numerous 
large  and  small  ecchymoses.  These  experiments  of  Duret's  explain  why 
in  men  as  well  as  in  animals,  after  injuries  to  the  head,  compression- 
hemorrhages  and  minute  lacerations  are  so  often  found  in  the  neighbor- 
hood of  the  vital  centres  clustered  in  this  region.  (See  Plates  VI.  and 
VII.)  .  . 

It  is  d  priori  probable — ^and  experience  confirms  the  deduction — that 
a  pure  form  of  brain-concussion  is  a  great  rarity,  but  that  it  is  most 
likely  to  be  combined  with  other  lesions  of  the  brain  and  its  adnexa^ 
with  hemorrhages,  with  fractures  of  the  skull,  or  with  other  evidences 
of  violence.  Consequently,  the  rule  which  Bergmann  lays  down  is  wise 
— that  in  these  cases  it  is  not  the  most  conspicuous  anatomical  lesions 
which  should  be  regarded  as  the  causes  of  death,  but  that  these  should 
be  judged  according  to  the  predominating  picture  presented  by  the 
symptoms  of  the  case.  It  was  in  accordance  with  this  general  idea  that 
Stromeyer  wisely  held  that  the  sharp  sabre  of  an  Afghan  might  split  the 
skull  and  brain  of  his  enemy  without  rendering  him  instantly  Iiortf  du 
combat,  while  the  blunt  and  heavy  weapon  of  an  English  dragoon,  which 
could  not  penetrate  a  skull  and  which  cause<l  a  relatively  small  lacera- 
tion of  the  brain,  might  nevertheless  quickly  throw  him  from  his  horse 
on  to  the  ground,  and  instantly  disable  him. 

The  cases  of  the  pure  type  of  concussion  which  have  been  fatal  with- 
out other  perceptible  injuries  in  the  skull,  in  the  membranes,  or  in  the 
brain  itself  are  so  rare  that  surgeons  of  large  experience,  like  Pirogoff, 
Follin,  and  Prescott  Hewett,  actually  doubt  their  existence.  Deville, 
for  instance,  has  reported  the  case  of  a  man  who  had  been  thrown  uiK)n 
the  pavement  from  a  height,  who  was  taken  into  the  H6tel  St.  Antoine, 
where  he  was  found  to  be  collapsed  and  unconscious,  but  without  paraly- 
sis or  convulsion  ;  he  remained  in  this  condition  a  few  hours,  and  then 
died.  Neither  upon  his  head  nor  inside  of  the  skull  could  the  slightest 
lesion  be  detectea,  and  the  attending  ])hysician  held  this  to  be  a  case  of 
death  from  genuine  concussion  of  the  brain.  Deville  could  not  believe 
this,  and  examined  the  body  again,  and  found  in  the  spinal  cavity  a 
large  clot  of  blooil.  So,  too,  Hewett  saw  in  St.  GeorgeV  Hospital  the 
autopsy  made  on  a  boy  who  had  died  two  hours  after  falling  from  a 
height,  and  presenting  a  typical  case  of  brain-concussion.  At  two  points 
there  were  found  trifling  lesions  of  the  brain  ;  otherwise  the  brain  seemcHl 
healthy.  But  when  the  thorax  was  o]>ened,  not  only  was  there  found  a 
fracture  of  the  ribs,  but  also  a  rupture  of  the  heart.  And  so  it  is  with 
many  other  cases  which  have  been  recorded,  and  a  nuich  larger  number 
which  might  have  been.  In  the  older  literature  of  this  subject  fat-embolism 
does  not  figure,  it  having  been  only  comparatively  recently  studied. 
How  many  cases  of  so-called  brain-concussion  were,  in  eifect,  due  to  fill- 
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irig  of  the  [JiihiMniarv  ciipilliirios  witli  fat?  It  i^  ktiijwn  that  tlie  s^'nip- 
tiini-s  of  tiit-t'iiibolisiii  arc  iii  br/j^e  mfusure  those  of  nhrx^k — /.  t\  tliosn* 
ideutit'iil  witli  cooeut^sion-syiiiptoinK.  How  many  of  these  ceases,  too, 
have  Miifered  from  tle^encratioii  tif  hrart-iiius<'k»  or  lesions  of  the  con^ 
luiry  arteries,  which  oiay  a^siiriH'  a  treoiciKhnis  iin|w»rtanee  after  even 
trifling  injuries  to  the  head  or  to  other  |Kn't.s  uf  tlie  hixly  ! 

SymptomB- — The  eliiiieal  a|>|>ea ranees  of  hmiii-eniKnissioii  consist  for 
the  most  [>art  of  distiirbuiiees  of  efjn.sciousness  and  intelligenee,  varying 
from  a  sli^dit  sleepinesvS  to  complete  eoma  ;  of  universal  muscular  we^k- 
Dess;  lowering  of  sensibility  and  irritahility  ;  vomiting;  pmstratioii ; 
altenition  <>f  |>uls4*  and  of  the  respinitioii-rate.  We  may  distinguL^h 
cOinieally  l>et\veen  inihl  and  s^'ven*  eases:  in  the  fonner  we  have  a  et»n- 
ilition  eorrespojiding  to  tlie  **  stunning,"  as  it  is  ealLnl  hy  the  laity.  After 
a  full  or  a  bhiw  upon  the  head  tbei*e  is  dizziness,  there  are  distnrlmiiees 
of  vit^ion,  and  peculiar  noises  heard  in  the  head ;  strt*ngth  is  lost ;  the 
knees  give  way  ;  the  arms  fall  h(*lples>; ;  the  face  is  blanched  ;  tlic  eyes 
lose  tlieir  exiu-ession  and  the  Hds  drop  t<iget!ier  ;  respinition  is  very  faint ; 
tlie  puis*.*  is  not  (^asily  Mt,  and  is  thready,  often  rethieed  in  rate.  This 
tninoitifm  docs  not  last  hjug,  however :  the  pulse  augiuents ;  rc^iiimtiint 
be(*omes  deeper;  the  eyelids  move  ;  the  liamis  are  stretche<l  out  ;  the  hi^id 
is  raised  ;  the  mases  in  the  ears  eeasij' ;  stars  or  Hames  arc  no  longer  stn^n 
l>efore  tlie  eyes;  imd  in  a  fvw  nnnntes  or  hours  the  patient  reeovers  his 
former  condition,  although  perhaps  for  a  longer  time  the  motility  of  the 
eyeti  is  lessened;  and  tlie  spci-ch  may  l)e  disturbed, s<*  that  patients  stutter 
or  select  the  wrong  words.  Renal  secretion  is  nirely  interfere*!  with  after 
tlicre  milder  ibrms  of  shock. 

Delirium  or  mental  impainnent  is  friMjuent,  and  sometimes  replae«?5i 
micousf*iiaisness  as  the  etirltest  noticeable  symptom.  It  may  Im*  violent 
and  si  inn  late  ah*f>hoH(*  mania,  or  it  may  be  mild  and  co(^\ist  with  stu|M»r. 
Nocturnal  dtOiriuni  is  the  most  eharacteristie  form  of  mental  disonler 
in  eases  of  head-injnries,  with  more  or  Ies45  disturbance  by  day,  and 
sometimes  lapsing  intti  jmrmanent  dementia.  It  may  follow  rec?oven' 
of  consciousness  or  it  may  succeed  active  delirium.  During  the  night 
the  patient  may  retjnire  meehanieal  restraint,  while  during  the  day  he  may 
be  ctiherent  and  at>|K'ar  <|nite  mtional.  Menifuy,  however,  is*  usually 
<tisturUed. 

In  the  more  severe  cases  the  condition  already  dest*rilK'd  iK-comes 
more  prononui'ed  and  comes  on,  pe*rha|>s,  instantly*  It  is  now  im[K>s^sil>le 
to  awaken  the  jMitient ;  even  the  most  jM^werfnl  external  irritants  tnake 
n*^  impn's*sion  ;  loud  noises  are  not  lieard  ;  bright  lights  are  not  seen* 
The  pupils  are  wichOy  dilated^  simietimes  inerwisi*  in  size  ;  do  not  respond 
to  light.  Patients  eini  swallow  nothing;  the  general  apiKiiranee  of  t!ie 
fiM-e  is  much  like  that  of  a  eorjvse  ;  the  snrfa<.M>  t»f  the  body,  and  jiartic- 
nlarly  of  the  extremities,  is  eold  ;  breathing  is  regular,  but  very  weak 
and  st^ireely  observable,  p-rhaps  bniken  now  and  then  by  a  deep  inspini- 
tion  ;  the  pnlse  is  ver}^  smalh  irrcgidar,  and  (piite  often  much  slower  than 
normal  ;  there  \^  retention  of  urin<^and  fa'ces ;  the  imtient  vomits  rept*at- 
edly,  particutju'ly  early  in  this  eonilititai.  This  may  last  for  hours,  .^mie- 
times  (*ven  days  ;  aft4'r  which  reaction  occurs,  very  much  more  slowly 
than  in  the  first  form  almve  dcstTibed.  In  many  instances  it  is  finally 
snec€HJetl  by  a  stage  of  exaltation  or  reaction,  in  which  the  puLso  become* 
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too  frequent  and  firm^  the  temperature  somewhat  raised^  &ce  ooneested, 
pupils  narrow,  and  eyes  glittering.  Now  the  patient  may  compmin  of 
headache,  or  of  pain  and  discomfort  in  various  parts  of  the  body.  In 
some  instances  this  congestion  extends  even  into  meningeal  hypersemia, 
and  possibly  is  converted  into  a  meningitis.  The  longer  the  comatose 
condition,  the  more  probable  is  it  in  these  instances  that  we  have  to  do 
with  something  more  than  mere  concussion.  This  is  particularly  true 
when  meningitis  follows  the  condition,  since  it  is  extremely  questionable 
whether  it  is  possible  for  an  inflammation  of  membranes  to  follow  a 
concussion  in  which  there  has  been  no  material  lesion. 

In  diagnosing  and  prognosing  such  a  case  as  this,  one  must  proceed 
with  great  care  upon  lines  already  well  marked  out.  Prognosis  will 
depend  in  no  small  degree  upon  not  merely  the  profundity,  but  the 
duration,  of  the  symptoms  above  mentioned.  Whetner  in  the  folloM-ing 
days  or  weeks  there  shall  develop  a  meningitis  or  an  encephalitis  in 
mild  or  serious  degree  apparently  depends,  in  large  measure,  upon  the 
existence  of  mechanical  lesions  which  are  not  to  be  recognized  from 
the  outside,  but  are  to  be  suspected  only  from  the  violence  of  the 
symptoms. 

These  are  the  cases  which  pass  out  of  the  category  of  concussion, 
and  are  with  propriety  recognized  as  instances  of  contusion  of  the  brain 
— an  intermediate  form  between  concussion  and  compression,  which  de- 
serves at  least  a  place  in  clinical  surgery,  even  if  its  results  be  somewhat 
indefinite  and  difficult  of  recognition.  If  stupor  increase  and  if  the 
pulse  become  more  and  more  involved,  and  particularly  if  convulsive 
movements  or  paralyses  result,  one  may  say  with  absolute  certainty  that 
the  case  is  not  one  of  concussion  alone,  but  that  the  symptoms  of  this 
are  yielding  to  those  of  contusion  or  compression,  as  the  character  of  the 
internal  lesion  assumes  the  phases  of  the  one  or  the  other  condition.  It 
is  quite  easily  appreciable  how  a  cast*  may  be  seen  quickly  after  injury 
when  the  symptoms  are  virtually  only  those  of  shock,  but  in  which 
these  may  give  way  to  those  characteristic  of  compression  as  hemorrhage 
gradually  occurs  or  as  minute  hemorrhages  or  hemorrhagic  foci  are 
formed.  Evans  has  reported,  according  to  Hewctt,  a  «ise  of  an  elderly 
woman  who  was  run  over  and  brought  into  St.  George^s  Hospital  with 
classical  symptoms  of  concussion,  complicated  with  a  wound  in  the  hand. 
The  brain-symptoms  soon  gave  way  ;  the  patient  became  conscious,  and 
completely  recovered.  Two  months  later  she  died  of  er^^sipelas,  which 
had  developed  about  the  lesion  in  the  hand.  Inasmuch  as  the  attending 
physician  doubted  whether  even  in  her  case  there  had  been  a  pure  type 
of  concussion,  an  autopsy  was  carefully  made,  which  revealed  unmis- 
takable evidences  of  extensive  hemorrhage  int^^)  the  arachnoid  cavit)\ 
So  generally  recognized  now  is  the  serious  significance  of  protracted 
symptoms  of  concussion  that  surgeons  generally,  particularly  recent 
French  authors,  are  learning  to  reganl  them  as  evidences  of  fracture 
of  the  base  of  the  skull. 

Diagrnosis. — Grievous  error  has  frequently  been  made  in  the  failure 
to  distinguish  between  head-injuries  ana  other  conditions  involving  loss 
of  consciousneas  or  delirium,  especially  alcoholic  coma.  In  differentiat- 
ing them  Phelps  claims  that  coma  ought  not  to  be  ascribed  to  alcohol 
except  by  the  strictest  process  of  exclusion,  while  the  symptoms  which 


628 


DISEASES  AND  IXJURfES  OF  THE  HEAD. 


are  most  likely  to  characterize  heail-injuries  sht>uld  bo  i?ou^ht  Bcriutim* 
Tempcmtiirc  is  a  menus  of  ulninst  aljH)]iito  fUa|ri»t-»sis  ;  In  alciiholi-m  the 
teni|)cmtorc  is  usually  siilmormal.  In  diagnosis  of  ajvojilcxy  anil  non- 
tmuiiiatic  hcni*in"hay:es  we  may  ucrt^[>t  H<mrnevilh/s  views,  accoitliut^  to 
which  in  the  eoinineiu'eiiieiit  of  the  attack  tht*  ttiuperaturf  is  snUnonnal, 
then  l>eeoiiies  iiorniahaiul  reiiiaiiis  at  ttiat  point  if  tlie  patient  Ls  to  recover, 
whereas  if  he  dies  it  risers  to  a  niarktHJ  derive.  This  is  in  protionneeil 
cjontnist  to  traninatie  lesions,  iji  wliich  the  ten4)eniture  rises  at  iMiee  and 
remains  elevatt^I,  wiiile  the  residts  rennun  iti  aht'yaace.  Phelps  n-fiorts 
two  eases  of  men  wlio  were  m  izcd  with  a[Mi|ileetie  elfusion,  who  fell  ami 
laceratetl  their  i'l'rehelhmis  in  the  falh  There  is  no  one  hini^le  diag- 
nostic sign  as  betwi'cn  tlie  delirium  of  alc(»holisni  and  traumatic  delirium^ 
and  yet  there  tuv  few  Itead-injnries  in  which  there  art*  not  at  least  one 
or  two  chanieteris?tie  symptoms  wliieh  can  Ijc  detected  if  sufficient  mre 
be  exereistHl. 

Tlie  treatment  of  bniin-i-oncussiou  has  hecn  in  time  [>ast  a  mu<*li 
discussal  th(*nu\  Nevertheless,  when  eunenssion  by  itself  is  properly 
regtirded^  it  is  seen  to  be  only  an  expression  of  shfK»k,  which  by  it  si 'If 
adis  for  tlie  treatment  wi'  all  iveognize  as  suitable  to  such  condition. 
In  addition  to  this,  of  rom*se  attention  should  be  ^^iven  to  any  external 
lesions — sindp-wounds  and  the  like— which  (uay  rail  ft>r  Im^al  treatment. 
In  a  14'eneral  way — the  head  is  kept  h(W  ;  tlie  sralp  ^llavt'd  and  (*art'fnlly 
examined  ;  the  licart  is  stimulated  in  any  nrcessiiry  way — in  extreme 
cases  by  the  administration  of  eamliae  stinHdant>  snbeutaneously»  among 
which  sparteine,  strychnine,  nitr<»-glycerin,  and  atnjpine  nnik  most 
highly.  The  application  of  heat  over  the  epigastrium  or  of  sinapisms 
h  of  assistance.  The  best  way  of  ainilying  the  fiirnier  is  |H'rhap>  with 
a  sjwm^e  re[»eatcdly  soaked  in  hot  water.  Sohitions  of  csunphor  miiy 
also  be  used  subeutane<»usly  witli  advauta|re.  (ireat  care  should  be  uschI 
in  j^ivijjt^  the  jiatient  anything  by  the  iut*uth,  since  in  this  couditicju  sul»- 
stances  thus  administered  may  enter  the  larynx  instead  nf  the  (e^jpha^ns 
and  amsi*  niuih  more  harm  than  pHiih  When  the  summndin^  j>tTmit 
it,  it  is  an  ailvanta^*  in  extreme  eases  to  put  the  patient  into  a  hot  bath. 
In  a  jj;i^ncral  way,  absolute  rest  and  ireed<»m  from  all  excitement  in  the 
bedroom  should   hr   insisted  ujwnu 

I  believe,  witli  Plielps,  that  in  a  majority  of  cases  involvbig  intm- 
cninial  lesions  the  indications  for  trephining  are  as  yet  wanting*  In 
the  greater  lunnber  of  *^st*s,  in  which  tudy  symptoms  of  ilifl*usc*<l  Icsiouh 
can  be  reco^nized^  the  use  of  the  trej>hine  is  impnieticable  and  ini jus- 
tifiable, mdess  undertaktMi  for  special  reas<»ns.  If  in  time  lacerations  at 
the  base  come  to  he  tlia^ntosti<*ated  with  reasnnabh*  certainty,  it  nmy 
then  be  proper  to  intpnre  wltetber  their  exposnrt*  by  the  trephine  or 
otherwise  would  be  practicable  or  advantageous.  Xevertheh^ss,  the 
trephine  may  be  usch]  on  pui^dy  mfnlical  grotmd^.  Phelps  rejHirt*^  the 
mse  of  a  man  who  fell  from  his  ctil*  after  an  api»plectie  ettii>4on,  cnnsini; 
laceration  of  tin*  t*erel>«'lluni.  lie  was  unci msfious,  aiuesthetit%  and  pani- 
lyzed.  lie  was  trephined,  and  a  lar^c  amttunt  of  wrmis  Huid  ilnuned 
away  from  the  lirain.  Mis  tem|M'rature  fell  in  six  hours  from  l(Ki.4  to 
fl8.6.  lie  becnme  conscious,  could  artienlate,  sjK^ke  mtionally.  gave  his 
name  and  address,  and  then  in  fourteen  hours  liis  tem[>erature  i\»st*niid  he 
died.    The  iMjssibilities  of  such  a  ease  are  not  less  ap^^iirent  than  dnuiuitic^ 
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BRAIX-PRESSURE  ;    CX)MPRESSIOX. 

We  have  already  seen  how  completely  the  contents  of  the  cranial 
cavity  fill  it,  and  how  little  space  there  is  which  may  be  occupied  by 
anything  in  the  shape  of  a  foreign  l)ody  without  effecting  serious  dis- 
turbance in  the  brain  and  in  the  tension  of  the  cerebro-spinal  fluid. 
We  must  insist,  first  of  all,  that  the  symptoms  of  compression  are  prac- 
tically invariably  the  same,  no  matter  by  what  inducett,  and  that  a  diag- 
nosis of  compression  alone  does  not  necessarily  include  a  diagnosis  of 
the  cause  of  the  same. 

This  condition  seems  to  have  been  first  clearly  recognized  by  Verduc 
and  Boerhaave.  Haller  noticed  in  his  experiments  with  animals  that 
after  pressing  upon  the  brain  they  became  unconscious  and  snored.  It 
is  possible  that  he  only  experimented,  as  did  Astley  Goo|x?r,  by  pressing 
upon  the  brain  with  the  finger  through  trephine  ojwnings,  the  experi- 
mented animal  showing  first  pain  and  irritation,  and  then,  as  the  pres- 
sure became  firmer,  coma  and  slowing  of  the  pulse.  Flourens  experi- 
mented on  young  doves  by  pressing  through  the  thin  and  transparent 
skuU-w^alls  with  or  without  previous  trephining.  As  the  result  of 
pressure  thus  made  he  produced  extravasations  which  could  be  demon- 
strated after  removal  of  the  bone,  and  which  prmluced  within  the  brain- 
cavity  the  conventional  signs  of  compression.  Leyden  and  Althann 
have  in  time  past  experimented  more  systematically  upon  this  subject 
than  others. 

As  the  result  of  experiments,  as  well  as  of  clinical  study,  we 
may  state  that  reduction  in  the  size  of  the  cranial  cavity  may  be  pn> 
duced — 

1.  By  lessening  of  its  cavity  as  result  of  alteration  in  the  configura- 
tion of  its  surroundings,  whether  this  be  diffuse  or  local ; 

2.  By  increase  in  the  quantity  of  the  cerebro-spinal  fluid  or  of  the 
brain  itself,  which  latter  may  be  produced  by  oedema,  by  exudation  of 
serum,  or  by  hypertrophy  of  the  brain. 

3.  By  foreign  bodies,  which  may  enter  the  skull  from  without,  and 

4.  By  pathological  conditions,  such  as  hemorrhages,  collections  of 
pus,  and  tumors,  which  may  be  produced  either  from  the  brain-sub- 
stance, its  membranes,  or  its  vess(»ls,  or  which  may  arise  from  without 
and  produce  these  disturbances  indirectly  and  in  a  secondary'  way — /.  e. 
depresse<l  bone. 

In  every  one  of  these  conditions  the  size  or  the  tension  of  the  brain 
is  affected.  The  cerebro-spinal  fluid  is  mainly  involved  in  acute,  not  in 
chronic,  conditions.  Osteosclerosis  of  the  cranium  may  reduce  the 
diameters  of  the  skull  without  increasing  intracranial  pressure  to  a 
marked  degree.  The  lesions  of  the  bone  which  affect  the  brain  are,  for 
the  most  part,  necroses  or  malignant  tumors,  many  of  which  are  capable 
of  removal  by  operation.  8o  far  as  compression  from  traumatic  influ- 
ences is  concerned,  we  have  at  this  time  and  in  this  place  to  distinguish 
mainly  between — 

1.  Compression  by  extravasation  of  blood,  whose  source  is  to  be 
found  in  the  vessels  of  the  cranial  cavity ; 

2.  By  fractures  of  the  skull  with  depression  or  by  foreign  bodies 
penetrating  from  without;  or  by 
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3,  The  pnxlucts  of  acute  infectious  mflamniatiou  ae<mraiikting  with- 
in the  skull.     <  Til  mors  will  Iw  coo  sidereal  ?^*parat<*ly.) 

The  general  result  of  all  these  it^  iiirrease  r»f  intnieninial  pressure, 
and  tlie  ivsolt  of  thii^  is  a  less  rapitl  How  *)f  blood  and  an  altere<!  bltMMl- 
supply  to  the  brain  and  its  membranes.  This  di,s turban ce  in  the  eireula- 
tioD  is  connected  with  two  eonditioas — ^the  amount  of  the  eonipres^sion 
or  the  extent  of  the  tM>mpressin)r  material,  and  the  tension  of  the  qsinal 
li|^unents,  sinee  the  spinal  eanal  is  distended  by  tiie  eerebro-spinal  fluid 
foreeil  into  it  by  pressure  from  al><»ve,  Sjme  time  ago  Mal^tiigne  trieil 
to  determine  h«tw  inueh  fluid  i>ne  eonhl  injeet  into  the  eninia!  cavity 
before  pro<hieirij^  a  tlanijerous  de^i^ree  of  compression.  As  the  result  of 
these  exjjerinients  he  coucludetl  thut  a  compression  of  the  brain  by  one- 
mxth  of  its  volume  introdu(?e<l  the  element  of  danger^  and  tliat  even  a 
less<:'r  dei^ree  id"  compression  cindd  s<'areely  occur  withmit  injury.  Mal- 
gaijj^ne's  eonelu,sifins  were  modified  by  Pageostccher,  who  usihI  instead  i if 
water  a  non-!ibsrMl»alile  material — namely,  wax — which  he  injeete<J  be- 
tween the  skull  and  tlie  dura.  The  amount  which  he  eon  hi  intrtwliice 
without  prtKhiein^  pre^sure-symjitoms  wa,s  in  the  nduinnuu  2JI  jier  cent., 
in  the  maxiimnii  tJ.;")  per  cent,  of  the  cranial  et intents.  This  will  iUu^ 
trate  why  stimetimcs  fnietnrcs  with  dcjires^ion  prod  nee  serious  symptmns, 
and  why  at  other  times  a  relatively  great  degree  of  depression  is  fol- 
lowcfl  by  a  minimum  <>f  disturbance^ 

The  tension  of  the  ccrebro-spinal  fluid  approaehes  cl<»s<'ly  to,  if  it 
dtx^s  not  equal,  that  of  tlie  blood  in  the  eapillaries,  and  thus  helps  to 
check  hemorrhnge  so  scmju  as  the  pressure  within  and  witliont  the  vt^ssels 
is  nearly  etpializinl.  In  fat't,  it  is  well  known  that  <*apilbiries  iuhhI  to 
nnderg(>  oidy  a  very  trifling  ck'grce  of  <'outractinn  in  order  to  shi»w  very 
great  diminution  nf  stream.  ArcHnliug  to  a  wcl!H>stablisliHl  law,  the 
velocity  of  outtlow  fnmi  capillary  tulx-s  at  simitar  pressure  and  in  similar 
length  is  proportiouetl  ti»  their  tliameter.  That  is,  when  the  diameter  of 
a  «i[»illary  tube  is  rcthieed  by  one- tenth,  only  half  as  much  fluid  flows 
through  it  under  tlie  sjuuc  pn'^sure  ;  shnuhl  it  be  rt^hiecd  by  one-flfth, 
the  volume  is  rcdiieed  to  oiu'-tenth.  Ae(*ording,  then,  t»i  the  vohime  of 
the  e^anpres-^ing  material  in  tlie  skull  will  dept^nd  the  dangerous  degree 
of  tension  <^f  this  cereljro-spinal  fluiil.  In  the  i)hysies  of  physiology  we 
read  often  of  congestion  hyjH.^nemia  and  rehixation  hypeiieraia,  IxitJi  of 
w^hich  eome  into  eonsi^leration  in  ilea  ling  with  thes^*  physie^s  of  comprei^- 
sion.  Bt^th  cd"  them  in  the  easc^  of  the  brain  may  lead  to  ledenia.  This 
h  not  tlie  eas(»  in  other  parts  nf  the  body,  but  is  the  result  i>urcly  of  tlie 
peculiar  eiivulat^iry  conditions  in  the  brain.  In  other  places  paralysiii 
of  the  vessels  tloes  nnt  aflcct  the  outflow  through  the  veins  nor  thn»ugh 
the  lymphatics ;  hut  in  the  bniin  anlema  easily  devehips,  since*  a  rcdaxa- 
tion  hyperiemiaflisturbs  the  venous  stream  IxH^ause  of  i-sipillark*  cfmipre**- 
sion.  Ahhanu  has  drHlueed  the  billnwing  pivtty  precis**  statement  fnmi 
his  studies:  to  wit,  tbat  fnr  the  nourislnncnt  of  the  tissue  of  the  bniin 
it  is  immaterud  whether  the  aeecssiou  of  arterial  blrnMl  is  hindercMt  l»y 
si  owning  of  the  circulation  or  by  reduction  of  lis  volume;  in  either  eui«4* 
hyjjerieraia  or  ameniia  interferes  with  the  nourishment  of  the  brain^  ami 
finally  pn^luces  similar  disturbances  of  bra  in -function.     A  slow  blood- 

'  Vidr^  also,  Deucher,  "  Ezperimentellei)  stur  Ijehre  von  Ueliirndruck,'*  DeuUrht  ZHi' 
achrift  /,  ChirurffU,  xxxv.  145. 
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current  or  insufficient  nourishment  of  the  brain  takes  place  alike  whether 
the  circulation  be  reduced  by  obstructions  in  the  skull  or  by  dinimished 
cardiac  power ;  whether  the  resistance  or  obstruction  be  absolutely  or 
relatively  too  great ;  whether  an  augmented  intracranial  pressure  narrows 
the  capillaries ;  or  whether  there  be  reduced  arterial  tension  to  overcome 
the  obstruction. 

Compression  of  the  brain  is,  both  for  the  vaso-motor  and  vagus  cen- 
tres, an  irritation  which  appears  to  act  upon  the  former  iirst,  and  then 
upon  the  latter.  This  is  of  some  importance  in  this  connection,  since 
irritation  of  these  centres  plays  more  or  less  of  a  part  in  the  production 
of  arterial  tension.  Later,  after  both  of  these  centres  have  been  para- 
lyzed, the  convulsive  centre  is  aifected,  as  has  been  shown  exjwrimentally 
by  Bastgen.* 

Pulsations  of  the  venous  blood-stream  may  be  produced  by  ii  rhyth- 
mical alteration  of  narrowing  and  dilatation  of  veins,  which  is  produced 
as  the  consequence  of  an  alternating  tension  of  the  cerebro-spiual  fluid. 

C.  Phelps^  believes  that  concussion  and  compression  should  be 
r^:arded  as  one,  but  he  would  go  farther,  and,  having  consolidated 
the  two  conditions,  would  abolish  both  terms  so  far  as  used  to  express  a 
pathological  condition,  the  difficulty  l)eing  that  all  explanations  of  con- 
cussion are  of  necessity  largely  theoretical.  In  ver}'  fatal  cases,  where 
the  clinical  historj'  has  corresponded  to  that  of  recovering  cases  of  con- 
cussion, a  carefully  conducted  necropsy  has  revealed  organic  lesions.  In 
all  those  cases  cited  to  prove  that  no  post-mortem  lesions  exist  not  one 
has  been  observed  with  sufficient  exactness  to  make  it  of  any  value. 
There  is  nothing  in  analogy  to  warrant  the  assumption  that  any  fatal 
disorder  terminates  without  involving  structural  changes.  It  is  tenable 
ground,  therefore,  to  hold  that  brain-injuries  produce  certain  structural 
changes  with  the  same  certainty  that  they  occasion  pal[)able  symptoms. 
Better,  then,  he  thinks  to  discard  the  terms,  and  to  say  that  in  any  given 
case  the  patient  suffers  a  laceration,  contusion,  or  fracture  with  hemor- 
rhage. He  believes  that  mere  unconsciousness  and  variation  of  pulse 
are  not  reliable  symptoms  whereon  to  found  a  diagnosis,  although  doubt- 
less unconsciousness  is  one  of  the  earliest  and  most  constant  symptoms 
of  serious  brain-lesions. 

The  view  that  consciousness  resides  in  the  cortex  as  a  whole,  and  that 
unconsciousness  is  an  inhibitory  condition  or  paralytic,  is  confirmed  by 
the  negative  results  of  })hysiological  experiments  and  by  the  artificial 
proiluction  of  cerebral  ana?niia. 

Temperature  seems  to  Phelps  and  to  other  recent  writers  of  primary 
importance.  Analysis  of  tem[)eraturc  records  confirms  the  impression 
that  elevation  of  temperature  is  an  early,  continuous,  and  constant 
symptom  in  all  head-injuries.  When  temperature  is  subnormal  and 
subsequently  rises  prof/nosi^  /.v  bdd.  In  seventy-two  cases  of  serious 
fracture  tempeniture  on  admission  was  above  normal.  Phelps  gives 
sufficient  data  to  prove  that  in  practically  no  condition  except  sunstroke 
is  the  temperature  so  uniformly  high  as  in  cases  of  encephalic  lesions. 
Unconsciousness  is  less  reliable  than  variations  of  tennx'ratnre.     Depres- 

'  Wwnhurger  Dissertation,  1879. 

'  Loc,  ciL  "Vide  also  paper  bv  Phelps,  "  Dif.  Diagnosis  of  Intracranial  Lesions," 
N.  Y.  Med.  Joum.y  Dec.  22,  1894,  e*t  scq. 
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Hioii  of  lempf'mtuiv  nuiy,  lik()  retiinlLitioii  nf  juilse,  be  a  prinian*  elumere^ 
but  is  too  in'uiH*sci!nt  U\  be  praotinilly  dtagnitstic.  In  many  trivial  liouil- 
injiirM^s  tht»  only  symptom  liir  I'eeo^uition  is  the  teinjRTiiturc%  ibis  pyrexia 
briav;  tisoally  I'njistaiil,  no  mutter  wliat  tbe  b*sioii  nor  uiiere  ItK-ated,  It 
vvonlil  -^H*m  tf»  Ik*  ibie  to  an  atti^'tion  uf  tlic  cortex,  and  not  to  localizoil 
heiit-4'<'ntrrs.  The  primary  etfn^t  of  f^evere  bniiii-injurieH  may  then  fure 
still  be  utliil^uteil  tn  an  at!eetimi  i»f  the  entirt*  eortex,  and  is  manitV>ted 
by  twci  symptHm^-r — variation  in  teni|K  raltire  an<l  nearly  iuvariable  la^ 
ot'  eons^'iousnes?., 

Inasnmeb,  then,  as  pi kst-niuitem  observations  disclose  in  every  fatal 
case  ^rri»ss  h'sinns  in  one  c>r  more  regifHis  of  the  brain  or  its  membmneii, 
wliieli  furni>fi  a  materiui  basis  tnr  th<'  symphaiis  preee<bn|j:  death,  it  would 
not  Ik'  a  bad  phiit  tn  exelude  tlie  terms  *'  e« mtniKsion  "  and  **c^>mpre8sioii  " 
friMH  systems  tA*  elas^itieatioii  and  I'lis**- hi  stories. 

Symptoms. — -Ever  sioee  the  experiments  of  Hm^rluiave  and  Haller 
there  has  been  eonstitnted  a  nearly  eonstant  and  diagnostic  set  of  si^ns 
and  syniptiaiis  expnr'^sive  td'  lirain-pressnre.  Only  in  time  ptst  two 
errors  Imve  eansetl  somi-  imeertidiity.  Tlie  Hrst  [iroeeedr*!  from  the 
idea  that  the  eom[>ressin^  eause  woidd  produee  synjptoms  varvin^^  with 
its  nature,  and  the  ntlier  was  the  uneertainty  intrinhjeed  thron^h  cer- 
tain mixed  eases.  It  was  one  of  the  greatest  s^-rviees  whieh  Althann 
rendeitHl  in  this  matter  tluit  he  demonstratc^tl  that  the  si^ns  t»f  eompn^s- 
sinn  are  invarialde,  no  matter  wliat  may  be  the  eomj»ressinjr  eanse. 
After  him,  Leyden  s^ai^ht  ti»  prinbic^e  an  eipiable  pressnre  over  the  entire 
e<»nvexitv  of  th(*  brain  by  intnwlnein^  thnai^h  an  experimental  o|»euing 
an  exaetly  measnred  amonnt  of  sidt-and-idbomin  sohition,  and  eaine  to 
the  result  that  the  pn^ssn re-symptoms  ftdlowed  eaeh  other  in  a  fairly 
rci^idar  onler,  and  that  fn>m  pressure  of  similar  ih^gree  similar  synifH 
toms  are  prodneetb  One  of  the  first  of  these  seems  to  l>e  the  jwiin  which 
is  e(nn[»lMined  of  beff»re  [^ressnre  is  sntfieient  to  ('anse  nneonseiousncss, 
Ttie  ivxjjerimt  tital  animals  jit  tliis  stap^  show  msirki-d  eviileiK*es  of  suf- 
fenn^%  wlii(*li  is  less  often  eoinjiliiined  of  in  men  beeanse  the  compression 
takes  phiee  too  snddeidy  or  lieeaiise  tlie  patients  tnv  aln^ady  uneonsciouii 
frran  pmdnetion  of  shink  at  the  instant  of  injury.  This  pain  is  ua 
donlil  due  to  the  snpfdy  of  nerves  from  the  fifth  to  the  dura,  since 
Sla^^'nilieV  exiKriments  have  shown  that  the  brain-substan(*e  itself  is 
id^soiiitely  insensitive.  This  exiK'riment  is  i»f  interest  in  elinical  medi- 
cine as  well,  sinee  it  exjdains  many  eas^^s  of  jKun  in  the  head  as  well  an 
the  iTi'nendty  knmvn  fact  that  these  puns  are  incrf*iis<^d  by  such  violent 
efforts  as  sneezing,  conirliintr,  etc.*  as  with  each  sneh  effort  arterial  ten- 
sion is  for  the  moment  ineniis(*fl.  Moreover,  we  have  here  explained 
liy  sensitiveness  of  the  chini  the  faefs  that  bniin-al>s<»ess  and  some  other 
local  lesions  produee  a  pain  whteli  is  a  fair  index  as  to  the  hn^ation  of 
the  legion  itself.  Next  to  pain — whieh  in  hnman  patients  is  scddt»m 
com[>lained  ai' — wi*  have  stujior,  sopor,  arid  eoma.  The  altenition  of 
cons<aousness  is  oljserviKj  more  in  aetnal  practice  than  it  is  in  expt-riinen- 
tal  animals,  who  liavc  mr  means  of  expivssion.  In  traumatic  cas<*s  on< 
obs(Tvcs  the  sym|tto(ns,  for  !he  most  part,  taking:  the  onler  of  irritativr, 
psyehie,  and  then  '^•nsiiry  and  motor.  Thus,  for  instance,  we  liav* 
irritability,  shown  l*y  restlc^ssnesj^,  by  acute  sensibility  of  s]>ecial  s^mk-m- 
oi^ns,  noisc^s  in  the  ears,  jKHuliar  visual  disturlMincea,  then  pain  in  iht 
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head  and  positive  headache.  As  the  blood-pressure  increases  we  find 
reddening  of  the  face,  eyes  brighter  and  with  narrow  pupils,  and  fre- 
quent pulse ;  pulsation  can  often  be  seen  in  the  carotids,  which  are  quite 
distenaed.  In  proportion  to  the  rapidity  with  which  intracranial  space 
is  reduced  is  that  of  the  succession  of  symptoms  of  torpor  to  those  of 
erethism.  Patients  next  suifer  from  vomiting,  convulsive  motions; 
their  thoughts  and  words  go  wrong ;  and  finally  they  fall  into  a  sleep. 
From  this  sleep  they  neither  awake  nor  can  be  awakened  until  the  com- 
pression is  relieved.  Consciousness  may  either  be  lost  after  the  order 
of  events  noted  above,  or  it  may  be  suddenly  lost,  as  after  an  apoplec- 
tic attack.  In  any  case  it  happens  so  soon  as  the  compression  of  the 
capillaries  in  the  centres  luis  reached  its  height.  Practically,  all  of  the 
above  symptoms  of  brain-pressure,  from  the  first  trifling  disturbance 
until  absolute  coma  is  reached,  are  ascribed  to  involvement  of  the  cortex. 
We  know  that  this  cortex  is  the  seat  of  consciousness  as  well  as  of  pro- 
jection or  imagination.  During  the  night  of  the  senses  produced  by 
cortical  pressure  only  the  automatic  apparatus  of  the  basal  centres  and 
the  spinal  cord  continues  in  more  or  less  undisturbed  operation.  The 
cerebral  cortex  is  that  particular  organ  of  tlie  body  which  we  regard  as 
in  need  of  constant  and  undisturbed  nourishment,  whose  function  is  dis- 
turbed by  the  slightest  alteration  in  the  same  ;  even  the  slightest  altera- 
tion of  blood-pressure  may  produce  some  disturbance  in  volition  or 
voluntary  activity.  With  reduction  of  tlie  blood-stream  must  occur 
reduction  in  tissue-activity  and  oxidation.  Of  all  the  general  functions, 
consciousness  vanishes  first  and  returns  among  the  last,  and  not  until 
the  circulation  has  been  completely  re-established  is  it  anywhere  near 
perfect  again.  The  necessity  for  nutrition  which  the  brain-cortex 
evinces  is,  in  large  measure,  governed  by  the  peculiar  circulation  of  the 
same.  In  the  vessels  of  the  pia  there  may  be  found  a  most  complete 
canal  system  >\ith  extensive  anastomoses,  all  of  which  are  supplied  from 
six  diiferent  sources.  From  this  complex  system  spring  the  capillaries 
which  dip  into  the  cerebral  tissue,  an  arrangement  which  is  admirably 
planned  to  equalize  blood-pressure  and  to  supply  blood  at  a  constant 
tension.  But  just  so  soon  as  the  sources  of  supply  are  affected,  then 
almost  instantly  the  entire  cortical  region  suffers  and  its  combined  func- 
tions are  altered. 

When  intracninial  pressure  has  reached  a  certain  point  experiment- 
ally there  are  produced  epileptic  or  eclamptic  convulsions,  varying  in 
intensity,  affecting  all  the  limbs,  and  terminating  perhaps  with  violent 
extension  and  opisthotonus.  These  convulsions,  however,  are  produced 
only  when  pressure  is  very  high  ;  during  this  period  convulsions  may 
occur  and  subside,  to  be  repnxluced  with  even*  augmentation  of  tension. 
In  wounded  individuals  we  seldom  meet  with  these  peculiar  sj)asms,  the 
explanation  for  which  is  not  difficult  to  find.  A  depression  of  bone,  for 
instance,  especially  when  cjuite  marked,  narrows  the  cranial  cavity  to  an 
extent  quite  capable  of  altering  the  circulation  ;  but  it  is  doubtful 
whether  this  pressure  alone,  without  any  injurv,  can  j)r(xluce  the  violent 
symptoms  which  v>e  sometimes  meet  with.  The  other  most  common 
cause  of  brain-pressure  in  traumatic  cases  is  extensive  extravasation, 
which  occurs  always  relatively  slowly,  as  in  experimental  cases,  and 
which  when  extensive  proceeds  almost  always  from  the  middle  menin- 
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jrc*al  arterJ^  (hi  Meeuinit  c>f  its  peculiar  rclatioius  to  the  \mne  and  the 
thini  thore  h  ci>nsiik*nible  reslstanco  to  outfluw  (if  hlood,  h^i  tliat  iin 
extousive  collection  ran  only  occur  ^'nichiuUy.  About  the  only  exeej)- 
tiont^  to  these  stateTuents  are  toiuul  in  those*  caNss  where  either  in  the 
the  hnnii  or  in  one  of  tlie  ventricles  there  has  been  rupture  of  ve^el:5, 
ajitl  bloiKl  has  pourcil  mit  directly  and  alnuist  instantly. 

On  ai'ccHint  of  the  (listurbatiee  in  rant  it  hi  ninl  of  stupor  the  frequency 
of  the  heartV  action  is  redurnL  Rethirtion  iu  frcipicncy  oi*  the  pulse  is 
one  I  if  the  nmsl^  frequent  and  pathii^uoniDuie  syaipt^aas  of  lii'aiu*inx>.ssure. 
It  is  pniduccil  fnan  the  uiec^'liaiusui  <tf  the  paeuun»gastric,  which  suiters 
first  an  irritation  and  later  a  paralysis.  Leyden's  experiments  uijon  the 
effective  divisirai  uf  this  nerve  are  here  nf  ut»  saiall  interest :  Atter  the 
j)uls<'  had  sunk  lu  tH>  withuut  iucrea^t*  of  pressure,  it  rose  at  onix^  to  1G8, 
and  reniaine*!  unaltered  iu  spite  nf  tljc  variatitius  uf  intraemnial  pressure. 
Even  before  division  of  the  nerve  on  biith  siiles  siniultaucnusly  the  pulse 
is  slow  ;  after  it,  two  or  three  times  as  fust,  Kehrer  has  shuwu  that  firm 
pressure  upon  the  tempoml  l>r>ne  iif  new-bnrn  animals  will  slaekeu  the 
piils^^',  wliic!i  is  relic v<*d  instantly  by  division  of  their  ]Hieum(i<jastries. 

Similarly  with  tfie  [iead*s  action  the  respiratinu-rate  is  nxhictMl ; 
during  coma  breatliiufjc  is  r'xecediugly  deep,  sh>w,  and  fref|ueutly  stertor- 
ous. This  churactcristie  snorinjj^  is  the  purely  media uicid  (*t!t»et  of 
|>andysis,  iu  this  instanee  uf  the  soft  palate  antl  uvula,  by  which  they 
are  so  rclaxwl  a-^  to  drn|)  back  in  the  pharynx  and  thus  be  in  the  way 
of  tiie  stream  <if  air.  Wlicn  the  intracranial  pivssiire  has  reaehnl  iti* 
height,  respinitina  JieconH^s  aSso  irregular,  a ut I  is  for  the  most  |iart  super- 
ficial ;  and  theix^  may  occur  long  pauses — i*ven  so  long  as  one  mtuute, 
during  which  there  is  no  lu^^athing^wtiich  are  followed  l>y  deep  inspi- 
mtious  and  nwnnption  of  irreguhir  Inx^atliing.  Tlie  liwirt  continues  to 
beat  even  when  it»spiration  is  thus  intermitted  from  taie  to  two  uiimiteia ; 
it  continues  to  beat  also  fur  from  one  to  two  minutes  after  the  last  inspi- 
nitiou  in  fatal  eases.  Duret  studied  the  relation  of  |udse  antl  respiration. 
He  foaud  that  when  [UY^sMire  was  made,  if  high,  tht^  pals*^  s;mk  from  the 
beginniug,  and  that  tlie  resjunitittn-nite  rose,  to  sink  more  gradually  ; 
lis  the  pressure  was  gnulually  niised  in  his  experiment's  so  t!ie  pulsie 
became  uioi*e  fRH|yent  and  even  rapid.  It  was  usually  relatively  rapid 
in  fatal  degrees  ♦if  tension  at  aljont  the  time  when  respiration  ceas<?<l, 

Less  eonstant  are  disturlKUie^'s  4)f  digesti<m  ;  iK'^r'asioually  vondting  is 
uoti(*ed,  sonietiiaes  jairgiug.  Vomiting  is,  when  met  with,  ><*vn  early,  since 
it  oeeurs  lief**rc  liniin^tension  has  risen  to  its  highest  degree.  At  fir*t,at 
least,  teru[>erature  \yi  slightly  if  at  all  affeetiMl. 

Along  with  the  alMive-meutiout^l  general  signs  there  an*  more  or  U^ss 
hK'al  indieations.of  wliich  tfre  most  inqMirtant  are  the  jmndy^^.  In  faet^ 
au  accurate  diagnosis  of  compression  is  foundfHl  in  large  measure  ujwm 
these,  wlii(4j  consist  either  of  naaHiplegia  ar  heniijvlegia,  or  of  more  hwal 
evidences,  sueli  as  oeulo-niotur  paralysis,  ete.  The  exjilanation  of  this 
is  simple:  it  means  simply  lU'CKSuro  upon  S4»me  limiteu  area  or  u|Min  an 
entire  hemisphere.  For  example,  a  portion  of  l>one  may  he  denn*t*.*ied 
over  (»ne  of  the  motor  centres  of  the  cortex  in  such  a  way  a8  to  lead  to 
IKii-alysis  of  s*jme  particular  part  of  the  iKwly,  While  the  genend  etfeets 
of  bndn-pm^sure  ar*'  practically  the  sjmie,  one  may  laive  a  wide  range  of 
IcK-al  evitlenees  of  the  siune  in  c^s«^s  iwTmittintr  loealisoitimi.     Nienieyer 
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has  reminded  us  in  this  connection  of  the  apparent  purpose  and  useful- 
ness of  the  falx  and  of  the  tentorium,  by  wliich  the  cranium  is  divided 
into  three  chambers,  as  the  result  of  which  pressure  may  be  nmch  more 
manifest  in  one  than  in  the  others.  It  is  the  moderately  firm  resistance 
of  the  brain  itself  which  diffuses  this  pressure  through  the  more  or  less 
flexible  partitions  of  the  cranium  and  communicates  it  to  other  parts. 
Those  portions  of  the  brain  lying  nearest  the  cause  of  the  compression 
naturally  suffer  most.  Still,  any  cause  whicii  is  capable  of  producing 
well-marked  symptoms  of  local  pressure  will  also  affect  the  tension  of 
the  cerebro-spinal  fluid,  and  thus  increase  the  general  expressions  of  the 
same. 

Experiment  has  shown  much  evidence  of  the  possibility  of  a  purely 
limitea  or  partial  brain-pressure. 

In  spite  of  theoretical  deductions,  clinical  experience  shows  that  there 
are  often  differences  to  be  made  out  between  the  puj)ils.*  At  the  outset 
of  compression  the  pupil  on  the  affected  side  is  injured,  and  there  may 
also  be  nystagmus  with  ocular  rotation,  until  finally  the  lids  close ;  but 
when  the  pressure  is  raised  both  pupils  dilate,  particularly  that  \\\yoii  the 
affected  side.  Thus,  Hutchinson,  for  instance,  has  found  the  pupil  dilated 
on  that  side  where  section  has  shown  a  haematoma  between  the  dura  and 
the  bone,  A  peculiar  position  of  the  globe  of  the  eye  may  also  be  met 
with  in  some  of  these  cases,  while  there  is  occasionally  a  })eculiar  rolling 
motion  given  to  the  globe,  frequently  to  an  extreme  degree,  seen  some- 
times in  traumatic;  cases  of  compression,  but  more  often  in  cases  of  trau- 
matic meningitis,  quite  similar  to  that  met  with  in  cjises  of  tuberculous 
meningitis  in  children.  Curiously  enough,  although  these  clinical  evi- 
dences may  be  reproduced  experimentally,  it  is  a  difficult,  if  not  almost 
impossible,  thing  to  reproduce  experimentally  a  paralysis  of  a  particular 
extremity. 

Another  sign  ordinarily  of  great  value  in  these  cases  consists  of  swell- 
ing or  inflammation  of  the  optic  nerve  at  its  entrance  into  the  bulb  of 
the  eye.  The  relations  which  exist  between  the  intracranial  tissues, 
spaces,  and  the  sheath  of  the  optic  nerve,  as  well  as  the  fact  that  the 
retinal  vessels  are  terminal  branches  of  the  internal  carotid,  will  do 
much  to  explain  these  phenomena.  Choked  disk,  so  called,  was  thought 
by  Graefe  to  be  the  result  of  pressure  in  the  cavernous  sinus  with 
obstruction  to  the  outflow  of  the  retinal  veins  ;  hut  S(»seniann  showed  the 
regular  anastomoses  between  the  ophthalmic  veins  and  the  facial,  proving 
thereby  that  such  obstruction  could  not  exist.  Later  it  was  shown  by 
several  observers  that  in  certain  diseas(^s,  during  which  intracranial  pres- 
sure was  increased,  there  was  a  dropsy  of  the  optic  sheath,  and  also  that 

*  Hutchinson  {London  Hospital  Reportu^  vol.  iv.  p.  20)  was  the  first  to  call  particular 
attention  to  the  importance  of  the  pupil  as  an  indication  of  intracranial  pressure. 
According  to  the  statement  of  Wiesmann,  when  marked  dilatation  of  one  pupil  oi'curred 
it  was  20  limes  out  of  24  on  the  side  of  the  extravasation.  Along  with  tliis  there  was  rare 
concomitant  paralysis  of  the  external  ocular  muscles.  In  only  4  cases  out  of  25  did  ptosis 
or  paralysis  of  the  external  rectus  occur.  Sometimes  pupillary  dilatation  will  be  almost 
the  only  evidence  as  to  the  side  upon  which  hemorrhage'  has  occurred,  and  will  he  per- 
hape  the  most  reliable  guide  to  trephining,  (ilycosnria  results  sometimes  from  disturbed 
intracranial  circulation.  Nagel  h:ts  reported  two  cases  in  which  it  followed  immediately 
after  an  apoplectic  attack,  and  disappeared  as  the  clots  were  absorbed.  In  Kansoholl's 
case  sugar  was  met  with  in  the  urine  soon  after  the  injury,  but  it  disappeare<l  within 
twelve  hours. 
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by  injei'titin  of  fluid  into  i\w  subamehnoid  space  in  animals  a  clilutation 
luid  iilti'mtioii  (*f  tlii"  H'tHial  veins  i:^»iild  be  nnsule  mon^  visible.  It  lh^ 
though,  L'viflent  tliat  in  iiitraemnial  pressure  eerebro-^^pinal  fluid  fVirced 
intit  tlie  intnivji^inul  spaees  «d'  theo^itie  nerve  so  as  to  distend  the  sheath 
prodiiees  eonijjresrtion  of  the  termination  of  the  nerve,  and  in  u  little 
tiuie  ojitie  neuritis*  This  nerve  at  its  entninee  into  the  Bclerotie  is  sur- 
roiuuled  l>y  twu  sheaths,  th*'  first  L»f  which  is  a  eontinuiition  i»f  the  {»ia^ 
the  se(*on(l  from  the  <lura.  liet\ve<:'n  the  nerve  itself  ami  the  former  lie?* 
tlie  enntiiuuitiori  of  tlie  sub!ira<'hooid  spuee  ;  between  this  sheatli  and  the 
dnral  sheath  is  the  ei*ntinuatiou  at'  thesuhdund  spaee.  For  the  pmdue- 
tion  of  ehoked  disk  it  is  ininiatcrial  whieh  uf  these  eavities  is  distended. 
In  either  ease  the  ein^ulaticin  is  disturbed  and  the  result  is  the  same. 

A  dt'tcmii nation  of  rlistorbed  vision  in  these  disL-asi's,  ueeompani«'<l 
with  intraeranial  pressure,  is  of  very  great  elinieal  imjMirtanee,  and,  in  faet, 
is  au  iuvaluahle  sicrn  in  eertain  eonditious.  It  often  sieeonipanies  hydro- 
ee[>haltis,  and  its  o(*eurrenee  in  the*  later  stages  of  tuberealar  I^Lsihir 
meningitis  Is  often  to  be  aserilxHl  to  the  tinal  etl'usitui  i>f  fluid  into  the 
ventricles.  In  view  of  the  intimat*^  i-elations  between  the  bulb,  the  optic 
nerve,  and  thf*  hrain-{*avities  it  is  surprising  that  we  have  not  of\ener  to 
deal  with  ilisturbanees  <»["  vision  after  serious  head-injuries.  It  is  most 
desirable  that  eareful  investigation  slioidd  be  made  with  referenee  to 
these  lesions  in  |iost-morteni  exiiminiiticius.  Then*  is  but  one  «»bstTva- 
tion,  eareful ly  made,  on  reeord  whieli  sheds  light  upon  this  condition. 
This  was  matle  l>y  TalkoJ  It  eoueerns  a  Russian  nildier  wlio  !iad 
fallen  on  the  ]5avement,  and  who  <lie<l  fourteen  hours  after  tlie  injury. 
Tli€*re  was  watery  i*xtravjis!itii*n  externally,  and  a  fnieture  of  the  skull 
extending  a**ross  the  vertex  from  <*ar  to  t^ar  In  the  veutriele  a  free 
fienii»rrhage  ;  the  shojitli  of  the  right  optie*  nerve  from  the  optie  foninien 
to  the  eribriform  plate  was  tilknl  with  blooil ;  the  ball  of  the  eye  it^f 
was  unaltered,  but  the  retinal  vessels  were  hy]H'neniie.  The  ^ime  con- 
dition was  fiMuid  in  the  left  optie  nerve,  otdy  here  the  quantity  ^ns 
greater,  and  the  n<TVe  itself  was  visibly  eompressed  within  its  siveatli ; 
in  the  left  vitreous  was  an  apophrti**  extmvasation  produeed  by  ruptun* 
of  a  retinal  v*Mn.  MielieP  was  perhaps  the  first  to  des^Tib*^  the  exten- 
sion of  tranmatie  extmvasUion  from  the  snlidnnd  spiiee  ahmg  the  optic 
nerve.  In  this  east*  the  blood  hrni  eseajK^I  from  the  dt>pth  of  tlie  bniin 
thnaigh  tin'  piti,  Fanas'*  sinniks  of  four  auttipsies  at!er  severe  head- 
injinies  wln^re  iuliltration  of  the  optie  sheath  witli  bhwul  ainl  serum  was 
pi*esent,  hiif  it  is  nowlu^re  stated  wheiiee  this  Ivlood  eame,  and  not  one  of 
tlie  eases  is  de^'rilved  u^  ou<^  of  rompressifiu  tif  the  brain.  One  ap[>oars 
to  have  suffered  from  bniin-i'oueussion  and  three  from  fmetuix',  so  that 
Tttlko's  c^si"  rerjiains  as  jirobably  the  most  instructive  and  the  most  care- 
fully stutliinl  of  all. 

Berlin  tlivides  these  disturbiinees  c»f  vision  into  three  <*ategi>rits^ : 
first,  those  w!ii(*li  ecane  on  iuniKHliately  after  injury  and  remain  ;  scvond, 
thiise  whirh  t*onie  on  at  (aire  aral  di.siipjwar  witlun  a  lew  days ;  and  thinly 
those  which  aii^  late  in  their  aiipearanee. 

^  Wntptfr^it  Arrh,,  \H7'A,  voL  xtv,  p.  57,     I'lrff,  aWi»  Bergttuian,  **  Lclior  Hirtidrrick." 
Arkeittn  tu  d.  Chirurg,  kUnik  Brrlin.^  1886,  j>.  1. 
^  Annale*  (T OruiiMuiuc,  1876,  p.  260. 
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The  existence  of  the  first  depends  upon  laceration  or  other  severe 
injury  of  the  optic  nerve.  The  second  group  depends  upon  pressure  of 
blood  within  the  sheath  of  the  nerve,  which  can  probably  be  reabsorbed ; 
and  the  third  upon  later  intracranial  complications.  Unilateral  lesions 
of  the  optic  nerve  most  often  depend  upon  injuries  within  the  optic 
canal,  while  when  the  lesion  is  bilateral  the  cau^se  is  usually  intracranial, 
although  extravasations  have  been  observed  in  both  sheaths.  Berlin 
collected  86  basal  fractures,  and  found  that  in  79  of  them  the  roof  of 
the  orbit  was  involved ;  and  that  among  these  79,  53  times  the  optic 
canal  was  fractured  and  42  times  there  was  effusion  of  blood  within  the 
optic  sheath.  There  are  certain  injuries  of  the  skull  which  present 
exquisite  signs  of  compression,  in  wiiich,  however,  from  beginning  to 
ena  there  is  absolutely  no  sign  of  choked  disk. 

From  the  development  of  concurrent  disturbances  with  subsequent 
atrophy  we  must  not  overlook  the  possibility  of  participation  of  the 
retro-ocular  tissue,  as  the  result  of  which  we  may  have  a  descending 
neuritis  of  the  optic  nerve.  Bull  *  noticed  the  parallelism  l>etween  tuber- 
cular basilar  meningitis  and  the  traumatic  meningitis  of  children,  both 
of  which  are  likely  to  be  followed  by  an  exceedingly  rapid  optic  neuritis. 
In  four  cases  of  head-injury  with  subsequent  menmgitis  he  noted  choked 
disk  and  blindness  following.  Hughlings  Jackson^  has  obscrv^ed  a 
bilateral  optic  neuritis  in  two  cases  of  traumatic  brain-abscess.  It  has 
also  been  noted  after  softening  of  the  cerebellum  subsequent  to  a  fall 
upon  the  occiput,  and  after  a  blow  upon  the  right  parietal  region  fol- 
lowed by  degeneration  of  the  entire  middle  portion  of  the  brain.  Gale- 
sowski  has  reported  the  case  of  an  artillerist  woimded  in  the  occiput  by 
a  piece  of  shell,  and  thereby  made  blind.  Nothing  was  discovered  ab- 
normal in  the  eye  ;  the  patient  died  in  coma.  In  this  case  the  lesion 
was  undoubtedly  a  fracture  involving  the  nerves  and  the  optic  canals. 
So  far  as  the  general  picture  of  these  severe  head-injuries  is  concerned, 
it  is  well  to  remember  that  amaurosis  came  on  suddenly  in  27  out  of 
43  cases  studied  by  Berlin,  in  only  1  of  wlii<*h  did  it  disappear. 

Course  and  Progrnosls. — Prognosis  of  cas(»s  (»f  compression  depends 
upon  a  variety  of  causes  which  it  is  not  always  p<)ssil)le  to  apprtxaate. 
Depression  of  the  bone,  especially  if  it  ciin  be  obviated  by  operation,  if 
it  produce  no  other  lesion  than  compression,  invites  a  very  favorable 

!)rognosis.  An  extravasation  or  the  formation  of  a  large  clot  permits 
avorable  prognosis  in  proportion  to  its  accessibility  and  the  accuracy 
with  w^hich  it  is  appreciated.  In  fact,  jirognosis  in  these  cases  is  largely 
summed  up  in  the  question  of  whether  it  is  or  is  not  possible  to  remove 
the  compressing  cause*.  When  this  is  possible  the  outlook  is  g(K)d  ; 
when  impossible,  it  is  as  bad  as  can  be.  In  the  case  of  intracranial 
hemorrhages  the  future  of  each  case  depends  upon  the  volume  of  the 
compreasing  mass  and  the  length  of  time  during  which  it  continues  to 
act.  Ex|)eriment  has  shown  that  a  high  pressure  which  may  be  borne 
for  a  few  moments  is  fatal  if  continued.  Deep  coma  with  complete 
|)araly8is  and  loss  of  sensibility,  with  dilatation  of  the  pupil  and  irreg- 
ular deep  respiration,  is  practically  always  fatal.  So  soon  as  paralysis 
in  the  circulatory  and  respiratory  centres  has  manifested  itself  the 
beginning  of  the  end  is  at  hand.  Persistence  of  pressure  is  not  less 
*  Am,  Jouni.  Med,  6W.,  Oct.,  1877.  '^  London  Has,  ReporUy  vol.  iv.  p.  380. 
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ilan^ToiiH  than  an  extrcmo  degree  of  the  Bame.     When  the  movement 

ol"  ilie  bliKKl-i'urreiit  j^uiks  to  nearly  stajornation  the  >^erous  elements  af 
th«"  IiI«hkI  est'H[H'  thi\m|J:li  the  vasculur  walls  of  tlte  adventhionB  *^pa*?e8, 
inrreaHL'  tliu  aiin>nnt  of  n/n^hnj-spioal  tluiil,  juigment  its  tension,  and 
hiiRler  wtill  nmre  the  vital  pnHi-esse*^ ;  in  other  words,  we  liave  iiwJema  of 
the  hmiu,  whifh  ?^iin|>ly  inereases  bmin-pi*e5isure  and  brings^  eompletcly 
to  a  stand  the  nnlinary  imbibition  proeeases  in  the  eerebnd  tissue,  smoe 
Kninpf  has  shown  tliat  lymph-stasis  in  the  periplieral  nerves  nuu^enitea 
thrir  axis-eyliodcrs  and  d i so rpi 0i7.es  their  tissue.  A  litth^  latrr  aeote 
si^tb'junir  <*« lines  in  as  a  eontrilaiting  nuise,  eo-ojx^ratinjt:^  with  the  other 
residts  of  tnnuna.  iienend  irdetiia  of  the  bniin^  whirh  ha:?  destroyed  so 
many  (witients  on  the  seetjnd,  tfiinl,  or  fourth  day  after  injury  to  the 
head,  is  in  these  cases  of  a  eougestive  form,  Ijeginning  as  extrava^ition 
inside  of  the  meninges,  and  still  more  deereasing  available  spac^e. 
During  the  n-action  pi/riod  which  ff>llows  the  first  results  of  bniiu-i'on- 
rnssifin  tlivre  may  occur  a  congestive  liypent^mia,  as  has  already  been 
stated.  The  acrcession  of  blood  thus  produced  increases  tiie  alrf"ady 
urgent  need  for  nonrislnnent,  and  still  more  weakens  the  eirtmlation. 
Thus  disasters  iblUiw  i'^teh  other  in  a  vieiuns  circle,^ 

LiK*aI  sigusof  jireasure  may  moi-e  or  less  ea^sily  and  speedily  disappear. 
If  i'0]iciMitnitc<l  u]Hin  a  single  limiti'd  area,  this  may  suffer  intensely,  and 
notch  more  than  does  the  rest  of  the  bmin.  If,  then,  this  local  pressure 
be  relieved  and  circulatii*n  in  this  jrart  of  the  l>rain  made  more  frt^, 
resimiption  of  fimctiim  in  this  portiou  will  depend  largely  U[>on  the 
time  ehipst^d  l>etween  compression  and  its  ojiemtive  or  other  relief. 
Most  often  incom[>lete  paralyses  are  the  final  results  of  extravii^itiona 
which  (lisappcar  slowly  or  are  too  late  removed.  There  ar*^  other 
conditions  wli'n'h  iuHucncc  and  alter  the  progn*isis  in  eonipression  of 
the  Ijrain,  some  of  which  tire  of  no  small  importance,  such  as  disturl>- 
anee  of  vascular  walls,  spivading  of  inflammation,  or  occurrence  of 
suppuration. 

Tlierc  is  another  sign  which  is  important  10  the  consideration  of  the 
results  of  l>rain-prt*ssure — namely,  the  acquired  tolerance  of  the  brain  for 
pressure.  This  is  sih'U  in  certain  instances  of  skull  depression  where 
pressure-symptoms  liave  slowly  ilisap|)eared,  although  the  c/jmpressing 
C41USC  is  not  rcmovciL  Corlcy^  mentions  the  case  of  a  thrLHyyearH>ld 
ctiild  who  fell,  «lcpressiug  the  entire  right  parietal  I^Mine,  so  that  that  8ide 
of  the  skull  seeintHl  flat ;  the  child  was  comatose,  with  the  left  side  paiv 

'  See  Kroenlein's  diisslficatioii  uf  hemorrhnges  iP>iL  fiir  Chir.^  xxiil  20^),  Secondmy 
hemorrhage  as  a  cnnw  of  death  from  tliin  partic'itliir  injury  is  a  rare  aocident.  It  liaa 
be<?n  known  afUT  gnn*^hot  wounds  so  lute  ftw  twrelvt*  or  eveo  iwenty-one  darf$.  In  a  vas6 
reported  hy  Gaiii^ee  1  Limrt%  1875,  i.t)35)  the  hemorrhaKe  came  fnmi  a  gpurious  aneurTsm. 
In  a  tuiM5  re[M>rte<l  by  Lang  blood  i^^netmited  into  the  brain  through  a  stubbed  wound  of 
rhe  dura,  and  in  a  ctute  ivpi>rt4*d  by  Alexander  iSitrguxtl  Hixi.  of  llu  IfTir,  i*3J4).  Perhaps 
Oie  longest  delay  Ijefore  hemorrhawt*  on  rect^rd  wa*  10  an  injury  following  an  extensive 
fnu'itire  itf  the  tempt>ral  region. 

In  a  ease  rein^rti^!  by  Ifawse  compreHBion  of  the  artery  for  three  hours  sufficed,  btit 
this  eonld  I>e  |>ermitted  lH?eauHe  of  the  romatfwe  cimdition  of  his  patient.  Horsier  has 
frei'enily  reeonimende*!  1  ignition  of  tlie  ^iirotid  for  many  intracmnial  hemorrhages  {Bra. 
MM.  Journ.f  iyS9,  vol.  i.  V>7\,  Kantfohotf  found  three  case*  on  record  in  which  Itgattoa 
of  tlie*'ommon  carotid  was  made  *«i  Hc**.xiunt  of  beniorrhage  fmin  the  middle  meningeal. 
The  0|>era torn  were  Heni ley,  Alexander,  and  (tamgee.  That  of  Alexander  wait  the  onl/ 
one  really  uuoeessfuL  Itoner  sugge?itH  tving  the  external  carotid. 
^  Dnfjiin  Med,  Journ.,  1874^  p.  306. 
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alyzed.  With  careful  internal  treatment  and  rest  the  paralysis  gradually 
disappeared. 

Treatment. — So  far  as  the  treatment  of  compression  of  the  brain  is 
concerned,  it  is  practically  entirely  summed  up  in  one  expression — namely, 
removal  of  the  compressing  cause.  To  be  sure,  the  means  by  which  this 
may  be  effected  is  sometimes  more  speedily  dangerous  than  the  pressure- 
symptoms  themselves ;  consequently,  although  the  indication  is  clear,  it 
may  not  always  be  possible  to  carry  it  out.  Quite  otherwise  is  it,  how- 
ever, in  the  ordinarj'  case  of  bone-depression  or  of  meningeal  hemor- 
rhage, and  even  in  diffuse  meningitis  or  brain-abscess  the  surgeon  may 
accomplish  much. 

When  one  remembers  that  the  result  of  compression  of  the  brain  is 
really  disturbance  of  the  circulation,  the  question  arises  easily,  Is  it  not 
possible  to  influence  this  circulation  by  some  means  even  though  the 
compressing  cause  cannot  be  removed  ?  There  are  instances  where  more 
or  less  can  be  accomplished  in  this  direction,  and,  as  Bergmann  has  shown, 
through  the  following  methods : 

1.  As»iManc€  to  Teriofw  Outflow. — It  is  plain  that  by  increasing  the 
venous  outflow  from  the  brain  the  left  side  of  the  heart  has  less  obstacle 
to  overcome  in  forcing  the  blood  into  the  brain  and  through  the  capil- 
laries. Venesection  is  a  theoretical  assistance  to  this  end,  and  in  certain 
instances  has  proven  of  real  practical  l^enefit.  After  the  lowering  of 
blood-pressure  thus  produced,  and  in  spite  of  reduced  volume,  the  blood 
more  easily  passes  through  the  capillaries.  When  done  for  this  purpose 
venesection  may  well  be  cjirried  out  from  the  temporal  veins  or  from  the 
external  jugulars.  This,  of  course,  cannot  be  done  if  the  heart's  action 
be  too  weak  or  if  arterial  tension  be  already  materially  reduced.  Now, 
venesection  is  not  practistHl  with  the  patient's  head  low,  but  for  this  pur- 
pose it  is  well  to  put  him  in  a  serai-upright  jwsition. 

2.  Stimvlatioji  to  Resorption  of  the  Cerehro-spinal  Fluid, — If  the 
volume  of  this  fluid  can  be  nnluced,  ('ompression  can  evidently  be  also 
reduced,  for  which  purjK)se  the  endeavor  is  made  to  secure  profuse  ab- 
sorption and  excretion.  For  this  purpose  the  intestines  must  be  utilized 
and  drastic  purgatives  are  called  for.  It  has  been  suggested  also  to  put 
on  leeches,  which  may  be  applied  along  the  spine  or  in  the  regions  of 
the  large  emissaries  for  the  skull. 

3.  Empfoip)ient  of  Agents  which  Contract  the  Arteries,  and  so  Hinder 
Cireiilation  through  them. — In  other  words,  the  increase  of  vasc'ular  tonus, 
which  is  effected  for  the  most  j)art  by  subcutaneous  use  of  ergotine  and 
of  atropine.  The  constant  current  has  also  been  suggested  for  this  pur- 
pose, applied  to  the  cervical  synijiathetic  along  the  inner  border  of  the 
stemo-mastoid  at  its  upjxjr  end.  The  physiological  action  of  cold  may 
also  be  secured,  if  possible,  and  in  the  e<mventional  ways. 

The  removal  of  the  compressing  ciuise  means,  of  course,  operative 
interference,  which  (or  so  much  of  it  as  has  not  already  been  considered) 
will  \ye  considered  under  a  seimrate  title. 
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INTRArRAMAL    HEMORRHAGES. 

Intracranial  hennuTlm^^s  may  tx'cur  x^  fullow;* : 

K  From  external  snuroes  ihmutrh  the  brnkeri  Ijone  or  between  thr 
ilnra  ami  i\w  Ixme — vj-tnuhiml ; 

2.  R-^iieath  {\w  dum,  hetweon  the  niembranoK,  \\v  into  their  tisssucvs — 
Mtfhfhtraf ; 

tL   Into  the  bniin->iub8tanee  proper  nr  iiitn  the  ventriele8. 

llie  vessels  wbc»se  injuries  euine  tnust  nt't^'n  urnler  eon^iikratitm  in 
tliese  res[>eets  are  the  sinuses,  njeninp'til  arleries,  the  lesi>er  vess*'is  sup- 
[ilyintr  tlie  nienil)ran<'s  and  eor-tex,  and  in  rare  instanees  the  internal 
eurutid.  The  siiuis-walls  may  be  rnptiiriHl,  juul  lileetlinir  tVoni  the  siuiLne^ 
may  oceur  either  tbrtaigli  substances  foret^d  in  fnan  witbcKit,  by  splinters 
iif  bone,  or  by  simple  stivteliinj^^  and  laeemtidii.  Instruments  and  turet^ii 
Ixidies  fnan  witlnait  nn»st  titVen  injure  the  lnn^itn<linal  sinus;  (piite  nirely 
the  imiisverse.  Ijijin^ies  of  this  kind  play  a  part  in  ancient  snrjLrieal  liter- 
ature. The  uhl  niastei"s  nf  surgery  use*l  to  recktin  nine  p«iints  n[w»n  the 
nkuU  whei'e  one  nught  not  dai*e  t^i  tre[>hine,  among  them  the  ivgionn  iif 
the  sntnix's  and  the  sinns<\s,  w  lu-re  fata!  hemnrrhagt*  was  feai'ed  ;  in  spit« 
ofwiiieh,  in  tlios*'  rarly  (htys,  instrumenls  were  (»ften  aiiplied  over  the 
lines  of  sutru^e  and  along  the  sinnst»s  without  the  dreiided  hemorrhage 
residting.  In  fa(*t»  the  then  (hTa4led  aiHMdent  not  hapjK-ning,  men  sug- 
gt^sted  a  little  later  to  take  advantage  of  these  nariTiw  escapes^  and  to  tup 
not  merely  the  veins  in  the  neek,  but  the  sinuses  themselves ;  iu  eou^- 
(|uence  of  wdiieh  advice  the  literature  of  sinns-lesiiin^  at  one  time  became 
quite  extensive, 

Tonhiy  we  knt»w  tliat  when  tlie  hmgitudinal  sinus*  is  opened  tliere  is 
scldouj,  if  ever,  any  serious  dittit*nlty  in  eheeki ng  hi'tnorrhage,  sinee 
slight  prc^ssure  with  a  tamjvm  is  euiMigh  for  this  purpos**.  Moreover, 
the  sinus  is  now  fretpiently  attacked  in  openition,  is  dunide  ligtitetl  ami 
ilivided,  or  in  the  few  instanees  when  the  Hiin*<:e  of  bleeding  ha.s  beeu 
inaet^essible  [UTs^sure-foret^ps  have  been  left  in  f<itt}  tur  two  or  three  tlavft, 
and  then  remove<l  witli  ehauge  of  dressings.  This  bar*  bt-en  my  own 
exjK'rieuee  in  at  least  one  ease,  whi<'h  |)rogres^'d  without  the  slightes^t 
distnrban(*e.  It  inav  also  be  elosi'd  with  a  fine  eurvi'il  ne*"dle  and  suture. 
Xavratil  reports '  a  twenty-tonr-year-t>td  girl  witli  tHimptKsite  fnieture  of 
the  skull  and  penetration  f*f  the  sinus  by  a  spieideof  tn^ne,  lie  sutured 
the  dund  wound  witli  a  tleep  ermtinnons  suture,  so  that  the  sinus  wns 
ineludeil  in  tlit*  same.  During  tins  sut»n't%  after  removal  of  the  spienk% 
heniorrbage  was  prevented  by  tamponing*  At  tlie  eompletion  of  the 
sutinv  the  tam|it»n  was  it*move*|,  and  the  hemorrliage  was  s*h»ii  to  Ije 
eontrolliHl.     The   [wttient  n^eovered. 

Although  hemorrliage  from  this  source  niay  be  fi-ee,  fatal  residts 
hhouhl  be  mttst  exeeptituial.  We  nuist  n-member  tltat  it  is  |M»ssible  for 
bhuHl  under  thes<»  <*ireunistanees  t<*  esi-ape  not  only  externally^  but 
beneath  the  *bmi ;  also  that,  as  the  result  of  bleediug  and  eons€Hjnent 
stasis  with  the  ensuing  eoagnlatittn,  thromljosis  and  eml>olic  |memia  are 
[Mjssible*     An  exeeedingly  rare  eumj^btuition  of  these  injuries  lia»  lK?en 

'  Ch'wurgische  Btitmgt* 
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lur-embolism^  occurring  through  the  opened  sinus.  This  occurred  in  one 
case  in  Volkmann's  clinic,  reported  by  Genzmer/  during  the  extirpation 
of  a  sarcoma  of  the  dura  where  the  falx  was  divided,  after  which  there 
was  a  characteristic  sucking  sound,  followed  by  collapse,  from  which  the 
patient  did  not  awake.  At  the  subsequent  examination  bubbles  of  air 
were  seen  to  escape  from  the  head  when  it  was  held  undter  water.  Before 
this  can  happen,  however,  it  is  necessary  that  the  blooil-pressure  should 
sink  very  low,  almost  to  nothing.  Bergmann  has  also  reported  a  case  of 
a  man  whose  occiput  was  badly  injured  :  upon  entrance  mto  the  hospital 
he  was  bleeding  from  the  nose  and  mouth,  and  he  died  in  four  hours. 
At  the  autopsy  oedema  of  both  lungs  was  found,  while  careful  investiga- 
tion revealed  a  very  extensive  minute  form  of  air-embolism,  the  air 
probably  entering  through  the  injured  torcular. 

Mackenzie  has  mentioned  a  case  of  Injury  of  the  cavernous  sinus  by 
a  penetrating  wound  through  the  orbit ;  Pamard,  another — both  of  which 
ended  fatally.  These  sinuses  are  sometimes  injured  by  splinters  of  bone, 
cases  of  this  kind  having  been  reported  by  Prescott  Hewett,  Reid,^  and 
by  numerous  others.  In  a  very  few  instances  this  accident  has  occurred 
without  external  evidence  of  fracture.  One  such  case  was  reported  by 
Pott,  who  found  a  small  tumor  upon  the  skull  of  a  nine-year-old  boy 
which  had  developed  soon  after  a  blow,  with  perforation  of  the  bone. 
He  laid  this  bare,  and  found  the  tumor  to  consist  of  blood  which  had 
escaped  slowly  from  a  fissure ;  after  removal  of  bone  by  the  trephine  he 
found  the  source  of  the  bleeding  to  be  the  longitudinal  sinus,  which  had 
been  penetrated  by  a  small  fragment  of  bone.* 

Oftener,  perhaps,  than  perforation  from  without  occurs  rupture  of  the 
various  sinuses.  This  may  occur  even  during  birth  as  the  result  of  the 
pushing  together  of  the  cranial  bones  during  parturition.  Litzmann 
twice  saw  the  longitudinal  sinus  torn  apart  in  cases  where  there  was 
narrowed  flat  pelvis  with  the  promontory  so  arranged  as  to  make  deep 

Eressurc  upon  the  side  of  the  head  ;  in  consequence  of  which  the  sagittal 
order  of  the  parietal  bone,  which  wa,s  sharp,  pierced  completely  through 
its  coverings,  and  both  children  were  born  bleeding  to  death.  Bergmann 
relates  several  other  cases  where  the  longitudinal  sinus  was  torn,  and  two 
in  which  the  injury  concerned  the  transverse  sinus.  As  a  matter  of 
experience  it  would  seem  that  the  latter  is  the  more  frequently  injured, 
the  cause  of  the  same  being  the  direction  of  the  violence,  which  is  usually 
applied  from  above  and  behind,  as  the  result  of  which  the  skull  is  com- 
pressed in  a  downward  direction  from  right  to  loft,  or  so  stretched  that 
the  transverse  sinus  is  torn  aeros*^. 

The  83niiptoni8  which  indicate  a  collection  of  any  considerable 
amount  of  blood  within  the  skull,  especially  from  a  sinus,  arc  practically 
indistinguishable  from  those  produce<l  by  meningeal  hemorrhages,  the 
only  distinction  between  them  being  that  the  former  occur  more  slowly, 
the  latter  more  rapidly.  In  fact,  it  does  not  necessarily  follow  that  every 
minute  wound  of  a  sinus-wall  will  produce  serious  hemorrhage ;  experi- 
mentally, it  certainly  is  not  so.  This  question  is  one  of  no  small  prac- 
tical interest.  In  opposition  to  this  also  it  must  be  acknowhxlged  that 
there  are  at  least  two  cases  on  record  where  autopsy  revealed  injury 

>  Verhandl.  der  DeiUxchen  OeseLf.  Chir.,  1877,  p.  32. 

*  Edin,  Med.  Joum.,  April,  1864.  '  Vide  also  Bergmann,  /.  c,  p.  366. 
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of  j^iiiUH-walls  of  whieli  during  life  there  wa^  not  the  i>liglit€St  e%n- 
dcnee. 

Coiiceniiiig  tlie  R'sult?^  of  simis-Iaeemtion,  it  miiHt  Ik*  i"iui>!mf*ij5iHi 
tluit  tlusr  veiiou,-^  rliaiinrls  fuay  Iioul  with<iiit  r»l)]iti'rati(Hi.  Ex|K'nnientiil 
researchers  show  u  thiokeniiig  of  their  walls,  but  wry  often  a  patuluiisneiss 

Fro,  424. 


of  tlio  ritJials.  This  is  quite  in  agreement  with  ense^  related  in  ^nr^ieal 
Hterature  unrl  with  ]>€*rsoim!  expenenees,  wliieh  show  that  strietiires  or 
et>in|)lete  tihliteniticms,  even  of  tlie  largest  sinuses,  do  not  neeessarily  cauhe 
any  pereeptilile  variation  in  bmin-func^titms.  The  prineiiuil  <langer  after 
luAUiorrluige  is  onee  eheeked  is  in  thr(inibosis\vith  softening  of  thrt»nihi — 
a  danger  whieh  is,  h(»wever,  even  greater  in  the  instance  of  the  smaller 
veins  of  tlie  dipl*ie.  With  the  intnrfhietion  of  aseptie  methods  this 
danger  in  ojierative  eases  has  almost   vanislied, 

Iitjttriti<  of  fhr  fnifhl/e  meHinffrd!  artert/  reveal  tlu^niselves  solely  in 
the  immediate  neighbor ho^nl  of  this  vessel,  llross  efjlhvtHl'  H  ea^se**,  of 
wliieh  7  eonsisteil  ot*  direct  injury  to  the  vessel.  Later  ex|K'riene€*s  have* 
shown,  1  However,  that  the  vessel  may  he  ni]jtnre4l  on  the  side  opjK*sit«»  to 
th*'  external  injury  and  by  etjutreedup*  Thes*^  fnietnres  prcKluee  siidi 
lesions  in  two  ways;  first,  by  the  sharp  l)onh*rs  of  I wmt^ fragments 
detached  or  n«»t,  whieli  eut  tliroiigh  tlu^  vessel  ;  or,  s^'eoiid,  by  the  su(hleu 
alteration  in  shape  whieh  thf^  skull  sustains  when  violently  injurtHh  The 
innstMim  of  Freiburg  eoutains  a  prepanition  showing  a  fissure  extending 
along  the  left  iKirietal  bone,  whieh  fr>Il<Kvvs  exactly  the  eonn?e  of  the 
grtiov^e  for  the  meningeal  artery,  although  in  this  instance  the  arterj' 
itstdf  was  uuinjnreib  Indetnl,  Warren  has  stattnl  that  basal  fnu'tare:^ 
often  follciw  the  lines  nf  these  grooves.'^  It  follows,  then,  tliat  the  Ixine 
may  l>e  weakened  ali »ng  this  lini%  and  that  in  s^mie  instaruvs  tlie  ves>*el 
may  thus  Ix'  injured.  These  lesions  m'cur  not  only  in  well-mnrketl 
depresshms,  hut  even  whtm  the  inner  table  aJone  18  broken  ur  in  eonrioe- 
tion  with  mere  fissures.     It  is  not  necessary  that  the  bone  should  aetimllv 


Am,  Mfd,  Jo 
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break  in  order  that  the  artery  itself  should  suffer :  blows  upon  one  tem- 
ple often  injure  the  vessel  on  the  other  side,  as  do  falls  upon  the  occiput, 
without  the  line  of  fissure  extending  near  to  the  position  of  the  vessel. 
The  point  at  which  this  trunk  is  most  commonly  injured  corresponds  to 
its  course  along  the  parietal  bone.  The  anterior  is  the  more  often  injured 
branch.  It  seems  to  make  but  little  difference  clinically  whether  the 
principal  trunk  or  one  of  its  branches  be  torn.  Of  all  the  extravasations 
of  blood  which  occur  between  the  dura  and  the  bone,  those  from  this 
vessel  constitute  not  only  the  numerical  majority,  but  nearly  the  only 
ones  of  serious  significance.  Hewett  studied  31  cases  of  extensive 
extradural  clot,  and  found  that  in  27  of  them  the  blood  came  from  this 
source.  The  amount  of  extravasated  blood  varies  within  wide  limits, 
and  will  depend  in  some  measure  upon  the  size  of  the  lacerated  vessel. 
At  least  240  grams  of  blood-clot  have  been  known  to  collect  under  these 
circumstances,  and  the  dura  has  been  found  separated  through  the  course 
of  the  artery  down  to  the  cerebellum  (Plate  VIII.).  I  have  myself  taken 
out  from  a  case  of  this  kind  nearly  a  teacupful  of  blood-clot.  It  often 
happens  that  injury  to  the  meningeal  artery  is  not  the  only  lesion,  since 
we  frequently  have  cortical  injuries  or  lacerations.  Of  the  27  cases 
studied  by  Hewett,  in  only  2  instances  did  he  find  meningeal  lesion 
without  coincident  brain-injury.  The  symptoms  of  this  hemorrhage  are 
particularly  clear  when  there  is  coincident  external  lesion.  Jacobson 
found  in  8  cases  out  of  70  that  hemorrhage  occurred  without  fracture, 
and  that  in  38  out  of  62  the  base  of  the  skull  was  involved.'  He  also 
found  that  the  main  trunk  of  the  artery  is  rarely  injured.  Extravasation 
may  be  (a)  rapid  and  quickly  fatal ;  (6)  delayed  for  some  time ;  (c)  may 
take  place  in  two  stages,  the  first  slight  and  producing  no  coma.  New 
clots  are  nearly  always  dark  and  disk-shaped,  thick  in  the  middle  and 
with  a  definite  margin  ;  old  clots  are  hard  and  adherent  and  difficult  to 
remove.*  Only  when  there  has  been  serious  compound  fracture  in  the 
temporal  region  can  there  be  doubt  as  to  whether  an  externally  visible 
hematoma  is  due  to  a  temj)oral  or  to  a  meningeal  artery.  Blood  poured 
out  within  the  skull  tends  to  separate  the  dura  from  the  bone  over  an 
area  of  more  or  less  considerable  extent ;  it  only  penetrates  without  when 
there  is  an  opening  through  the  skull.  Under  these  circumstances  the 
internal  clot  may  be  small  and  the  external  clot  large.  These  cases  of 
intracranial  clot  produce  the  most  typical  pictures  of  brain-pressure. 
Symptoms. — According  to  Jacobson,  these  consist  of — 

a.  Interval  of  consciousness  or  lucidity  after  injury ; 

6.   Epileptic  or  spastic  symptoms ; 

c.  Condition  of  pupils  ; 

d.  Character  of  pulse  ; 

€,   Unconsciousness,  pavssing  into  coma ; 

/.    Character  of  respiration  ; 

g.   State  of  scalp. 

The  full  importance  of  the  first  symptom  must  not  be  overlooked. 

AVhen  the  first  concussion  is  severe  and  lasts  for  a  long  time,  it  may 

not  be  marked.     During  this  interv^al  a  child  has  been  known  to  eat  his 

dinner,  and  patients  have  had  scalp  wounds  dressed  and  walked  away 

*  Guy's  Hasp.  Reports^  vol.  xHii. 

^  Vide  Intemat.  Med.  Mag.,  March,  1893,  p.  116. 


644 


DISEASES  AND  INJURIES  OF  THE  HEAD, 


i'rain  the  liospital.  Patients  have  been  allowed  to  sleep  and  become 
rcmiatcise  withuirt  wakuig.  Fruelii-h  repurt^*  the  case  ul*  a  man  who  was 
hit  on  the  head  witli  a  earie,  wlio  afterwaiTl  walktHi  alKiiit  for  an  hour 
and  a  half,  eanie  home,  became  comatose,  and  die<l  in  live  hours.  At 
the  autopsy  only  a  large  clot  was  found.  Concerning  the  second,  ?*iniple 
henii}>legia  is  always  indicative.  Rigidity  of  the  lind)?*  etjoibineil  with 
eonvulsi  ve  niuniunts  imlicates  the  involvement  of  l>niin-snbstance.  When 
the  |nipils  are  nittural  in  reaetirai  the  compression  is  not  severe;  w*hen 
dilated  and  insensitive*  it  is  extreme/  Variation  in  size  ii5  a  sign  of 
great  importance,  Ilutchinscui  liasexplaineil  it  hy  pi-es-sure  on  the  tnmk 
of  the  third  nerve,  hut  this  is  o[kmi  to  doubt,  i?ince  it  has  been  noted 
when  such  pri'ssure  could  not  Iiave  occurred.  In  uncMmplic^ited  pre^ 
sure-eases  tlic  }»ulse  is  usnallv  nbout  4(\  but  in  serions  i>rain-hieeration  or 
cuntnsion  it  is  particularly  nipid  and  fi'clilc,  Coma  conies  on  sh>wly  or 
rapidly,  aceunhng  to  the  size  uf  the  artery  ru|itiire<L  Commencing 
coma  may  lie  mistaken  for  natural  sleep,  and  the  patient  allowed  to  lie 
until  kMj  late.  It  has  als^t  been  mistaken  for  drunkennt^s.  If  it  coraee 
on  late,  it  h  usually  sudden  and  rapidly  fatal.  Respiration,  which  is 
usually  stertorous,  is  ,s<jn)etimcs  shiw,  s<^)rnetinics  rapid,  l*ut  usually  ceases 
suddruly/^  In  the  aljseuee  of  history  the  coudition  i^f  the  scalp  may  be 
very  indicative.  Ei-chymoses,  and  aljove  all  |*ul]n'  sp<»ts,  over  the  lateral 
regiim  of  the  skull  i*f  eoui>ie  suggest  injury  sufficient  to  cause  hemor- 
rhage. Sometimes  this  may  make  its  way  through  a  fissure  of  the  skull, 
as  in  rtuctuatiug  tumor.  Incision  of  idl  piil[»y  pla<'cs,  therefore,  is  always 
pnijK^r.      Even  if  no  fmcture  is  ftnuid,  the  trephine  should  be  us*h1. 

As  s!n»wing  la^w  relatively  slight  iojnry  may  pnxluee  henmrrhage,  I 
would  phice  on  record  here  tlie  cast*  of  a  man  sliown  by  me  to  tiie  Anier- 
i«in  Surgical  Ass<_M*'tiition  in  18113,  A  wurking-man  alMuit  fifty  years  old, 
returning  from  work,  slipped  on  the  sidewalk,  fell,  striking  on  the  back 
of  his  head,  was  stuuuiHl  tc»r  a  mouiunt,  hrljxMl  hiiusrlf  op,  walker!  two 
miles  to  his  home.  Xut  until  next  day  did  fic  Iiegin  to  act  stnmgtdy  ; 
then  l*ccame  successively  restless,  wandering  in  speech^  apatlietic,  stupid, 
and  cdioatose.  (hi  the  fimrth  diiv  he  was  sent  to  my  clinic,  when  I  tre- 
phined Ij  etm.  aliove  the  lef\  ear.  I  found  an  immense  extradural  clot 
extending  backward.  So  large  was  it  that  even  through  a  large  opening 
I  cfHild  not  remove  it  all.  I  mude  then  aniitlier  o^x^ning  in  the  cKxnpital 
ivgion.  Finally,  with  prolx*s,  sbar|i  s]WHins,  fnrcej»s,  and  a  fwiwerful  irri- 
gating stream,  I  removed  n  gcnM|  tea<^u|;*ful  of  firm,  dense  riot,  Through- 
and-through  dnuiiMgt'  was  made  i'or  two  days,  liy  which  timi*  the  dcpn's?<Hl 
bmin  nise  Ut  its  proper  level.  The  patient  made  a  rapid  and  uninter- 
rupted recovery,  and  was  at  work  within  a  montlu 

A  eoist*  of  st^rious  character  wjls  reported  by  IVrrin  of  an  officer  who, 
during  the  storming  nf  ihe  Malakott',  was  struck  in  the  head  by  a  piece 
of  shell,  fell  uuruusiat*us,  rei*i*vernl  after  a  few  moiuents,  detdartHi  that 
he  iv\t  as  well  as  ever,  and  ivsiuued  tla*  figfit.  ,\ftcr  a  while  he  fell 
Again,  Ix^came  nneousciiais,  and  was  jiamlyzi^^l  on  the  opp«isite  side,  and 
displayed  tlie  usual  pressurt^symptoms.     He  finally  recovered* 

Hemiplegia  is  one  of  the  nn^st  churacteristic  signs  of  this  cH>nditioiu 
This   may   l>e   r'aiised    by   |m*ssure    u|>on    the   cortex,   which    prcKluecA 

'  Vide  Vopt,  "  Arteria  Jklening.  metl  ZeiTei».,"  Deu(«thf  Zfitmhfl. /,  CAimryt^,  U*  165. 
^  InUnuiL  Med.  Maij.^  March,  187X 
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ansemia,  and  thus  loss  of  function  or  the  symptoms  of  injury  of  the 
motor  area  of  the  cortex.  So  long,  however,  as  blood-clot  does  not 
press  upon  the  Rolandic  region,  especially  when  it  occurs  from  the  pos- 
terior branch  of  the  artery,  one  may  meet  with  an  extensive  collection 
extending  even  to  the  base  without  such  distinctive  or  characteristic 
symptoms.  As  has  been  stated,  the  clinical  picture  of  compression  from 
this  cause  is  usually  quite  distinct,  the  pause  between  the  injury  and  its 
final  results  being  very  characteristic,  failing  only  under  certain  well- 
known  circumstances. 

In  February,  1889,  a  young  man  in  a  neighboring  town  was  injured 
by  a  falling  board,  which  inflicted  a  large  scalp  wound  near  the  left 
parietal  eminence.  He  was  stunned,  but  quickly  recovered  conscious- 
ness. He  was  then  put  on  the  train  and  sent  to  the  Buifalo  General 
Hospital,  which  he  reached  in  the  evening.  On  his  arrival  at  the  station, 
where  he  was  met  by  the  ambulance,  it  was  noted  that  he  used  his  right 
arm,  but  that  during  the  quarter  of  an  hour  spent  in  the  removal  to  the 
institution  he  lost  the  use  of  it.  When  he  entered  the  haspital  he  was 
able  to  talk,  but  within  half  an  hour  he  lost  his  i)ower  of  speech,  and 
within  an  hour  was  completely  aphasie,  with  right  brachial  monoplegia. 
I  did  not  see  him  until  the  following  morning.  His  condition  had  not 
become  aggravated  during  the  night.  Naturally,  the  diagnosis  was 
that  of  clot  pressing  upon  certain  centres,  and  the  indication  for  ope- 
ration was  most  plain.  I  found  a  depressed  fracture  about  the  size  of 
a  nickel  five-cent  piece.  The  trephine  was  applied  at  a  point  over  the 
arm-centre  and  speech-centre,  and  a  portion  of  slightly  depressed  bone 
was  removed,  its  inner  table  being  considerably  splintered.  There  was 
no  laceration  of  the  dura,  which,  however,  was  dark  in  hue  and  bulged 
into  the  wound.  Upon  making  a  small  incision  a  piece  of  clot  was  ex- 
pelled from  the  dural  wound  and  literally  ejected  to  a  distance  of  fifteen 
or  eighteen  inches,  showing  the  degree  of  intracranial  pressure.  En- 
larging the  incision,  a  considerable  quantity  of  clot,  fully  two  tablespoon- 
fuls,  was  removed  with  probe,  spoon,  and  irrigating  stream.  A  number 
of  small  brain-fragments  were  also  extruded,  showing  that  there  had 
been  laceration  beneath  the  unbroken  dura. 

A  lad  of  fifteen  was  struck  on  the  right  side  of  his  head  by  a  wagon, 
and  was  unconscious  for  a  time.  There  was  no  distinct  scalp  wound, 
only  some  bruising  and  ecchymosis.  I  sjiw  him  six  days  later.  In  the 
mean  time  no  motor  nor  localizing  symptoms  had  developed,  but  on  the 
previous  day  his  tempeniture  had  begun  to  rise,  and  he  had  become  very 
peevish  and  restless,  although  he  was  up  and  about  the  house.  I  could 
easily  feel  a  flattened  and  depressed  area  back  of  the  right  parietal  emi- 
nence. After  shaving  the  scalp  it  was  found  ecchymotie  above  and 
behind  the  ear.  On  raising  it  the  periosteum  was  found  sepanited  from 
the  underlying  bone,  and  an  irregular,  V-shaped,  linear  fissure  with  de- 
pression was  found.  The  trephine  was  applied  5  em.  away  from  the  ear, 
on  a  line  from  the  meatus  to  the  bregma.  Inmiediately  ujion  raising 
the  button  of  bone  I  came  upon  a  ver\'  firm  extradural  clot  in  which 
organization  had  begun,  and  which,  after  cutting  away  a  large  amount 
of  bone,  I  found  to  cover  an  area  6  by  10  cm.  (equal  to  60  sq.  cm.),  and 
to  be  at  least  \\  cm.  thick  in  its  central  portion.  So  tenacious  was  it 
that  it  was  removed  only  with  considerable  difficulty.    After  its  removal 
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the  brain  did  not  at  once  rise  to  its  proper  level,  and  I  did  not  think  it 

neceasarv  to  fipen  the  dura.  The  wound  was  closed  without  drainage, 
and  rapid  and  ]K^rfwt  recovery  eiisueiL 

Bergniunn  has  gathered  togedier  i^S  carefully-recorded  cusei^.  of  clot 
from  uieningeiil  Iieiiiorrhage.  Of  these,  10  terminated  favorably;  in  12 
of  them  the  blootl  escaped  externally  ;  3  were  trephined  successfuUyp 
and  the  remaining  1  is  Perrin's  case  reiiorted  above — the  only  instance 
out  of  99  in  which  recovery  fulluwed  a  concealed  hemorrhage  in  which 
no  openitive  proceed  ore  was  resjrtctl  to. 

It  has  IxHMi  shown  in  anotlier  place  Ivnw  these  extradural  extravasa- 
tions may  be  followed  later  by  a  certain  amount  of  absorption  with  pro- 
dnction  of  ostciiphytes.  In  fact,  whun  the  extmvasation  is  extensive 
titere  is  abnost  always  a  ring  of  os.siHcation  around  its  bonier,  esjjecially 
when  the  |Kitix'nt  is  young.  When  these  extravasations  bn*ak  down  we 
have  extradural  abscc^sses,  wliicli  frequently  arc  folltnvcd  by  mcningt»al 
atlection  and  fatal  ccreltral  coui[»lications.  Sometirues  there  is  burmw- 
in^  of  the  pus  thus  produced,  with  destruction  of  the  overlying  bone, 
|M>ssibly  even  at  considerable  distance  from  the  original  seat  of  the 
injury. 

It  is  further  well  kuftwn  to  pathologists  that  inside  of  the  cranium, 
as  elsewhere,  old  clots  may  nudergo  complete  cystic  transformation,  so 
that  nothing  but  a  sac- wall  iiWcd  with  usually  colorless  tlnitl  marks  the 
site  of  tilt*  previous  hcniorrhagc.  The  condition  is  not  an  uncommon 
one,  and  tljc  fullowing  case  of  my  own  will  illustrate  some  of  its  phases. 

The  first  ease  opei-ated  upon  in  this  country  in  acconlance  with  the 
priurlples  of  cereljral  hicalizatiou  was  a  patit^nt  uiwin  whom  I  4HK*i'ated 
Nov.  16,  lH8t>:^  It  was  a  man  of  fortv-scvciu  who  mort'  than  a  year 
previously  had  bwn  thrown  ami  dragged  n[M>u  the  grouml.  Four  hours 
later  he  heeanic  unconscious,  althoiigli  tlicre  was  no  external  violenc*^  to 
the  skulL  He  was  unconscious  for  sixty-eight  hours,  and  gradually 
re?co\Tred.  He  develo]>ed  nearly  absolute  aphasia,  his  vo<^!abulary  l>eing 
limited  to  pci'hafts  half  a  4tozen  words.  His  right  arm  was  also  jiara- 
lyzed  aud  cohb  His  cpilcjitic  cfnulitinn  dr'velopKl  four  months  after  hta 
injury  and  heuamc  very  pronouuced.  His  lesiou  was  dtagnosticJite<l  as 
cystic  degeneration  of  a  clot,  and  its  jvosition  correctly  determined^ 
Upon  trephining  it  was  found  as  ex|Kvted,  only  perhaps  larger.  A  i^yst 
was  dist^overed  with  capainty  of  40  c.  c.  of  fluid,  in  dimensions  10  by  3 
cm.  It  was  dissi^ctt'd  out,  and  the  patie^nt  made  a  jK^rfect  rec^overi'  fn»m 
the  ojwration.  His  epileptic  and  a|jhasic  condition,  however,  has  since 
tiicu  only  in  some  measure*  impnn'erL  The  aphasia  is  probably  (*ausefl 
by  atrophy  of  the  thinl  frontal  coiiV(dution,  due  to  prt^ssure  of  the  cyj?t* 
For  the  epileptic  condition  I  can  give  no  more  satisfactorj'  explauation 
tlian  in  any  such  cjis«\ 

The  principal  cause  of  death,  which  may  occur  after  a  few  days  or 
not  until  after  several  weeks,  is  progn's.^ive  (rdema  of  the  brain,  winch 
may  come  on  rather  sudtleuly  or  gnidually.  It  may  alst>  l>e  a  n*snll 
of  a  secondarj^  hemorrhage,  which,  however,  in  these  cases  is  ciuitt? 
rare. 

Treatment. — Realizing  the  gi'eat  danger  of  meningeal  or  of  intra* 
cranial  hemorrliage  and  the  far*t  that  most  i>f  tficse  cases  are  fatal  when  left 

'  Viile  2V<tiMt,  Cbtu/,  Aiti,  Ph^^,  mui  Stirif.,  Vol,  1.  p.  285, 
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alone,  the  treatment  should  be  the  most  rapid  possible  operative  relief. 
Wiesmann '  has  collected  a  most  significant  series  of  257  cases  of  intra- 
cranial hemorrhage,  of  which  147  were  treated  expectantly,  131  dying, 
while  of  110  cases  operated  on  only  30  died.  Can  anything  speak  more 
eloquently  for  operation  than  such  statistics  ?  Should  hemorrnage  occur 
externally  through  a  wound  of  the  soft  parts,  this  wound  may  be  utilized 
in  order  to  make  access  to  the  deeper  parts.  If,  however,  the  bleeding 
be  entirely  internal,  one  must  quickly  prepare  for  operation,  which  should 
consist  of  trephining  over  the  course  of  the  vessel  or  over  those  centres 
where  compression  most  reveals  itself,  and  must  be  prepared  to  remove 
any  amount  of  clot  present,  and,  if  necessarj^,  to  expose  the  vessel  should 
it  still  be  bleeding  and  secure  it.  If  seen  very  early,  it  will  be  necessary 
probably  to  tie  the  arterj' ;  if  not  seen  for  three  or  four  days,  we  may 
suppose  the  artery  to  have  been  already  occluded.  Should  circumstances 
make  it  impracticable  to  follow  out  this  proc^edure,  we  may  imitate  the 
example  of  some  of  the  military  surgeons  during  our  Civil  War  and 
ligate  the  common  carotid.  During  the  war  it  was  done  seven  times, 
with  success  in  three  instances.*  After  opening  the  skull  the  hemorrhage 
will  probably  be  found  extradural.  After  removing  all  this  clot — which 
may  be  removed  partly  with  forceps,  partly  with  the  spoon,  sometimes 
with  the  aid  of  a  wire  loop  with  which  the  clot  may  be  broken  down,  or 
partly  perhaps  by  the  aid  of  an  irrigating  stream — if  the  dura  be  evidently 
concealing  a  cWt  inside  of  it,  which  may  sometimes  be  told  by  its  color, 
its  tension,  or  its  appearance,  it  will  be  quite  justifiable  to  incise  it  and 
to  remove  any  extradural  clot.^ 
• 

»  Deuitehe  Zeitfchft./.  Chir.,  vol.  xxii.  p.  96. 

'  Vide  Starr,  Bruin  Surgery,  p.  157 ;  also  Kninlein,  "  Ueber  Trepanation  bei  Blutungen 
aus  der  Arteria  Mening.  mei.,"  Deutsche  Zeitschj't.f.  Chirurgie,   xxxiii.  209. 

*  Surgical  Anatomy  of  the  Middle  Meningeal  Artery. — Steiner  (Archivjur  kiln.  Chirurgie^ 
Tol.  xl.  p.  801)  shows  at  some  length  that  the  course  of  this  artery  is  by  no  means  con- 
stant, and  that  variations  are  quite  common.  It  is  usually  accompanied  by  two  veins  in 
its  passage  through  the  foramen  spinosum.  Here  it  divides  commonly  into  two  principal 
branches,  anterior  and  posterior,  usually  about  1  cm.  above  the  foramen.  The  one  takes 
a  direction  toward  the  anterior  and  lower  angle  of  the  temporal  bone;  the  other  runs 
more  or  less  backward  along  the  parietal  bone.  Careful  observation  shows  that  the  pos- 
terior branch  is  always  smaller  than  the  anterior,  and  that  in  the  deep  division  of  the 
artery  the  anterior  branch  takes  the  place  of  the  principal  stem.  In  8  per  cent,  of 
cases  the  division  takes  place  so  high  as  from  S.J  to  5  cm.  above  the  foramen.  The  ante- 
rior branch  in  a  part  of  its  course  is  often  accompanied  by  a  small  spheno-parietal 
venous  sinus,  which  may  often  be  double.  Not  infrequently  this  little  sinus  spreads 
out  underneath  the  bone,  and  may  be  easily  injured  by  the  surgeon,  as  Roser  and  Mal- 
gaigne  have  shown  the  difference  between  hemorrhage  of  this  sinus  and  that  from  the 
artery  itself. 

The  posterior  branch  is  that  of  most  common  interest  to  the  surgeon.  Whether  it 
runs  in  the  dura  or  in  the  canal  in  the  bone,  it  sends  out  a  certain  number  of  perforating 
small  branches,  which  pass  through  the  bone  and  communicate  with  the  extracranial 
vessels.  These  minute  vessels  run  sometimes  in  the  occipito-mastoid  suture,  where  they 
may  be  detected  in  their  little  foramina.  Another  branch  penetrates  the  bone  and  con- 
ne(rts  with  the  simerficial  temporal  artery.  Injury  to  this  posterior  branch  produces 
about  the  same  effusion  of  blood  as  injury  to  the  principal  stem.  Of  the  various  anom- 
alies of  the  middle  meningeal  artery,  the  most  common  is  a  very  high  or  a  very  low 
division  into  its  principal  branches.  In  either  case  the  location  of  the  vessels  is  different 
from  that  ordinarily  laid  down  in  the  books.  The  most  important  anomaly  is  that  by 
which  the  middle  meningeal  and  the  ophthalmic  arteries  arise  from  a  common  trunk. 
This  is  more  freouently  the  case  than  is  generally  recognized. 

Steiner  then  discusses  the  various  methods  of  determining  the  location  of  the  middle 
meningeal  artery  as  given  by  various  authoi*s,  and  he  shows  that,  while  most  of  them 
would  expose  the  posterior  branch— the  one  usually  sought  for  in  its  average  position — 
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Credit  slioulil  l>e  given  to  the  miin  who  many  years  ago  carried  out 
the  |>nnci|>les  upon  which  the  intist  nuKleni  4'erel>ral  surger^^  is  now 
iiniily  gniiiiKlo*h  For  instiinri%  <  lul^hog  Hirti  trephined  i»ii  the  sixth 
<luy  a  fourU'en-year'ultl  Ijny  win>  Imd  Ihllrii  opm  the  iK-riput,  wa^  un- 
e<iiiseioU!?,  and  wu,s  piinilyzwl  on  the  right  side,  with  <liUit4ition  of  the 
left  pupil.  There  wvls  ttnet nation  i>\'er  the  left  teini>orul  i*egion,  and  he 
ineised  liere  and  removed  u  ennsideral>te  external  (»lot.  Then  he  tre* 
pliitied,  although  tliere  was  no  fiTHL'ture  visifjk-,  and,  after  o|K^ning  the 
skull,  took  away  a  mueh  larger  internal  elot.  The  jxitient  nipklly 
reeoveretl.  In  t!ie  (iiniv^  Pa  ret  Is  relates  the  ease  of  a  man  who  c«:>n- 
tinned  to  work  for  twenty  minutes  after  riieeiving  a  blow  upjn  the 
heatl,  and  then  votnit«*d  ami  l(»st  eonseiinisness  ;  he  dicnl  with  sym[>- 
toms  of  steadily  inci"easing  ri>mpmssinn.  On  8ection  it  was  found  that 
not  the  meningtnd  artery,  Init  tlie  transverse*  Runs,  was  torn.  The 
hhnKl-rlot  in  his  case  weighed!  180  gnuns.  Bergmann  holds  that  even 
here'  it  \vi>uhl  liave  Ix'cn  wis*'  to  tn^phiue  and  remove  tht^  eh»t»  although 
cheeking  of  aetual  liemorrhage  wouM  have  been  min*e  diifieult  than  had 
it  priK-eetleil  ihmi  the  meniiigwd  artery.  One  of  the  most  inBtnictive 
cibm^-s  on  n^eortl  is  that  report^nl  by  Parker,*  who,  inferring  that  he  had 
to  do  with  a  meningeal  liemorrliage  in  jrpite  of  absenee  of  external 
indications,  trephinetl  first  on  the  right  si<le  over  the  arter\%  but  found 
no  (lot ;  he  iiarnwliately  tre|»hini^l  in  the  etirr('s|ionding  jxtsitiou  on  the 
leftside;  found  nothing  between  the  Juni  and  thr  b<iiv%  bnt^  notieing 
tliat  tlic  dura  wtLs  distended  and  disc*oli>ni!,  he  ineise<J  it  and  ren)ove<l  a 
large  subdural  extravasation.  Within  thrt^e  hours  the  patient  reaivered 
ciHiseiousness,  and  later  was  restort^l  to  perfeet  healtli.  I  eannot  agree 
with  thf  rather  d(»ubtf\d  position  whirh  Hergmann  assumes  eoneerning 
tlu*  wisdom  of  Parker's  etuirse  in  this  eas**,  Imt  am  eonvineeil  that  in 
ntse*»f  <loul>t  it  is  better  to  ojumi  in  two  or  mi>re  plares  than  it  is  to  leave 
a  clot  nndiseovercth  Nevertheless,  it  must  \)e  aeknowlt*dge<l  that  when 
pri«\ssu re-symptoms  develop  a  day  or  t^vo  after  the  rtveipt  of  a  com* 
plir^atinl  fraetnre  it  is  more  likely  that  they  are  proiluerxl  by  eongesiion 
or  by  [nu'nlent  meningitis  than  iiy  a  late  hrnirrrrhage  ;  in  s|iite  of  whieh, 
however,  one  would  make  no  mistake  in  trej>hiuiug  slionld  pnndent  men- 
ingitis he  present,  since  the  fa(*t  has  been  eleiirly  establish<'il  by  S.  W. 
(iross  tliat  lives  have  Ikvu  saved  by  this  very  proeednn*  in  these  cases. 

Where  stiall  we  trephine?  This  nmst  be  deeidetl  by  individual 
symptoms  and  signs,  hut  the  tr<'[>hiue  nitist  be  applied,  if  nowhere  else, 
over  the  area  imlieated  as  involved,  aee^irtliug  to  the  prineiples  of  eere- 
br.ll  hK/alizatiiHh  A'ogt  and  Ikn^k  have  sugges(ed  trephining  at  a  point 
one  and  a  half  inehes  above  the  zyg( »ma  ami  the  Siune  distance  lr>ehind 
the  angle  i>f  the  orbit.     An  inch  tn^phine  at  thin  point  i«  sure  to  expose 

thuy  wrmy  fail  lo  give  aer^eaH  to  it  in  case  of  ariv  of  the  anortuiltes  which  he  »«»  well  de- 
Aurilxih.     He  then  t^ives  the  followini»  meih<)d,  which  h  worthy  of  notice: 

Dniw  a  Hne  from  llie  niiiliih^  of  tht^  g-lalnr'llu  Uj  tJie  apex  of  the  miiiitoid  jifoc^m.  Thb 
IN  usually  IfJ  to  17  vm.  At  the  miihlh?  of  thin  line  erect  a  peqiemUcular,  Draw  nnothcr 
line  from  tht  glubella  ciin«LiJy  hiickwiml  paniUel  to  the  biiKe-hne  of  the  »ku\\<  Where  Lhi* 
«pcx)nd  line  covers  thin  is  the  point  at  which  the  trephine  f^houUJ  be  applied  to  reach  tho 
Aiittrior  hrafic-h.  The  fioint  at  whicli  the  |>oHttTior  hrancli  mtux  lie»l  Xtv  retchrd  is  found 
a(  the  junction  of  the  line  rJmua  ilirecUy  biickwurd  from  the  tfiabulla  und  another  dmwri 
|jerpeiiiHciihir  to  it  fruni  the  tip  of  the  tuu^^toid.  In  order  to  ornw  thb  last  Sino  corredlr 
upMjo  th»*  hkuU  t!ie  cartiliige;!  of  the  ear  musfl  he  pulled  forwnrd, 

1  1874,  Sept.  12.  *  Mf<L  Tme4,  1877,  vol  i.  p.  91. 
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the  anterior  branch  of  the  middle  meningeal  artery.^  Nevertheless,  the 
removal  of  the  clot  which  causes  the  compression  is  much  more  im- 
portant than  merely  finding  the  artery,  itronlein  has  made  the  sug- 
gestion of  trephining  twice,  if  necessary,  in  those  cases  in  which  the 
chance  of  findmg  the  clot  is  good.  He  divides  these  haematomata  gen- 
erally into  three  classes  :  (1)  fronto-temporal ;  (2)  temporo-parietal ;  (3) 
parieto-occipital.  He  suggests  trephining  over  the  artery  first,  and  then, 
if  no  hsematoma  be  found  and  the  indications  still  point  to  meningeal 
hemorrhage,  to  trephine  again  just  below  the  parietal  eminence,  because 
an  opening  in  this  position  would  expose  either  of  the  latter  classes  of 
blood-tumors.  Ransohoff  *  reports  a  case  of  a  patient  who,  having  fallen 
eight  feet  upon  his  head,  presented  a  typical  picture  of  cerebral  compres- 
sion from  intracranial  hemorrhage.  A  large  flap  was  raised,  the  middle 
meningeal  artery  exposed,  as  well  as  the  clot,  which  was  removed  with 
considerable  difficulty  on  account  of  its  tenacity.  Six  hours  later  the 
patient  recovered  consciousness.  Nine  days  later,  while  the  patient  was 
straining  at  stool,  there  came  an  alarming  secondary  hemorrhage  by 
which  the  dressing  was  saturated  with  bl(X)d.  On  the  following  day 
this  was  repeated,  but  not  so  seriously,  and  yielded  to  packing.  Uj)on 
the  same  day  the  opening  was  enlarged,  and  the  source  of  hemorrhage 
sought  for  without  success.  Bleeding,  however,  yieldeil  instantly  to 
pressure  upon  the  carotid.  Accordingly,  the  common  carotid  was  tied 
with  catgut,  and  hemorrhage  ceased  at  once.  During  the  emergency 
incident  to  this  case  the  wound  became  infected,  suppuration  resulted, 
and  the  patient  finally  succumbed  to  embolic  anaemia  and  general 
infection. 

Injuries  of  the  carotid  within  the  cranium  are,  of  course,  exceedingly 
rare  as  compared  with  those  of  the  meningeal  artery,  and  their  progno- 
sis is  obviously  much  worse,  since  very  few  patients  survive  such  injury. 
The  artery  has  been  found  injured  by  various  perforating  substances, 
most  of  which  have  entered  through  the  orbit.  Longmore  has  related 
(Holme^  System)  that  a  ball  penetrated  through  the  orbit  into  the  petrous 
portion  and  remained  lodged  there,  which  later  caused  erosion  of  this 
artery  and  fatal  hemorrhage.' 

In  Brj'ant's  work  is  related  the  case  of  a  man  dying  two  hours  after 
injury  who  had  a  fissure  of  the  petrous  jx^rtion  with  separation  of  the 
carotid  artery.  Laceration  of  this  trunk  by  splinters  of  bone  has  also 
been  repeatedly  observed.  Beck,  for  instance,  has  reported  an  instance 
where,  several  weeks  after  injury,  the  apparently  well  patient  was  sud- 
denly seized  with  appearances  of  brain-pressure,  and  quickly  died.  A 
splinter  of  fractured  bone  was  found  to  have  penetrated  the  internal 
carotid  and  to  have  given  rise  to  the  fatal  hemorrhage. 

No  little  interest  attaches  to  the  development  of  arterio-venous 
aneurysms  after  injury  to  the  arteries  and  sinuses  of  the  brain.  They 
often  give  rise  to  pulsating  exophthalmos,  of  which  Bergman n  has 
collected  three  cases.  For  instance,  the  following  is  reported  by  N^laton  : 
A  twenty-one-year-old  man  received  injur}'  by  the  jx>int  of  an  umbrella 
w^hich  penetrated  the  right  upper  lid ;  free  hemorrhage  followed  from 

'  Deutaeh,  ZeitschfLf.  Chir.y  vol.  xxiv.  ^  Archivfiir  klin.  Chir.j  vol.  xlii. 

'Consult  also  Becky  Schofieh^rlelz.,  1877,  p.  55;  2jander  and  Geissler,  Verktzungen  de^ 
AugcBy  p.  301 ;  and  Berlin,  "  Verletz.  der  Orbita,'*  in  Qraefe  unci  Saeniisch's  Savimelwetk, 
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the  nose  and  there  was  ptosL^  of  this  lid.  The  wound  i|Liiekly  heiil**d ; 
then  the  right  eye  be^n  to  protrude,  its  pupil  wa.s  dilated,  aiul  the 
patient  suffered  IVorn  double  virion  and  stndMsnius  <^xternus.  Two 
lULinths  later  tlie  vein^  of  tlie  upper  lid  wt-re  dilated  and  the  eye  pji^- 
truded  ;  a  dirftiuet  ruunjiur  was  lieJird,  hut  no  bruit.  Patient  died  of 
enntinutHUS  nasal  lienu>rrhage,  whieh  even  eonipression  of  the  carotid 
eould  not  elieek*  It  was  ftaind  that  the  iuternal  earotid  had  lx*en  jjer- 
fonited  by  tlie  foreif!:u  body  in  the  eavernoits  .sinus,  fn>m  whieh  bl<XKi 
hud  entered  the  s|>lient»idal  cells  ami  so  eseape<l  by  the  nose,  and  that  an 
aneurysm  had  deveioiK'd  bark  of  the  eye. 

Pulsating  tumors  involving  the  orbit,  wliieh  presc?  the  eye  forward 
and  present  positive  pulsation  with  a  naurniur,  are  nt^t  infrequently  met 
with  after  serious  head-injuries*  Kivington '  ba**  eolleett»d  73  eascj?  of 
thest'  tumors,  id"  wiiieh  41  had  a  traumatic  origin.  Of  these  41,  8  were 
]>roduced  l>y  a  direct  lesii^n  of  the  orbit  ;  33  by  blows  ujKJn  the  head, 
among  wiiieh  in  29  times  tliere  were  symiitouis  of  l)asal  fracture  ;  and 
of  thest?  *21»,  in  17  iustiinees  the  diagnosis  was  pM^itively  made.  In 
3  of  his  cases  the  pulsating  exophtlialmos  was  bihiteraL  It  would 
seem  that  tliere  is  always  an  interv  al  ijf  at  least  a  few  days  between  the 
reception  of  injury  and  the  cievelopjiient  of  the  tumor  and  protrusion  of 
tlie  globe.  In  the  eases  studied  by  Kivington,  in  12  instances  this 
interval  was  twelve  days;  in  15  instances,  fnmi  four  to  six  weeks;  in  1 
tuse,  so  long  as  eight  months.  Aecurding  to  Sc^halkhauer,^  one  siguif- 
leant  symptom  of  this  condition  is  jmndysis  of  the  al)ducens.  He 
determined  that  this  is  particularly  exposed  at  just  that  pcant  where  it 
lies  close  to  the  vessel  in  the  carotid  eanal  at  the  point  where  the  artery 
makes  its  S-shai>ed  turn.  8o  far  iis  tlie  treatment  nf  these  ea.st\s  is  etju- 
ecrned,  XiiHlen  found  that  by  ligature  of  the  common  earotid  33  out 
of  4U  patients  were  curetl,  5  iniproveilj  3  remained  without  re8ult,  and 
7  died. 

^tJBDrRAL    HEMORRHAGES. 

Subdural  hemorrhages  are  by  no  means  untHimmon  in  the  skulls  of 
the  new-ljorn,  and  constitute  the  s4jH.'allc«;l  **a|wiplexia  neonatorum,^'  tlie 
cjiuses  for  which  lie  not  so  much  in  incri»;is4^  of  bloiKl-pressure  a.^  in  vas- 
cular rupture,  which  is  directly  connected  with  pressure  from  the  nni- 
hilieal  eorfl  in  mre  crises,  or  more  often  with  pre.ssure  upon  the  head 
during  birth.  In  these  instances  it  is  es|>ecially  the  veins  which  run 
through  the  su hamehnoidcan  space  which  arc  stretched  and  toni.  Vir- 
elutw  was  among  the  tirst^ — was  jverhaps  the  first— to  show  the  sigiiif- 
icanre  of  this  hemorrhage,  of  which  he  found  a  tyjuc^il  instiince  in  a 
twcnty-uinc-4lay-olfI  child  dying  of  multiple  abscesses  of  the  head.  The 
recoguitiiju  t>f  this  eomlition  is  of  course  easy  after  death  ;  but  a  diaij^ne^ 
81S  of  luai-fatal  eases — that  is,  in  the  living  child^ — is  scarcely  poNsdde. 
It  will  probably  prrKhu-c  cNm vulsions  an^l  paralyses  of  irregular  tj'pe, 
which,  l»c»wevcT,  arc  ijuite  likely  to  l>e  aseriliHl  to  oilier  cautH^s.  So  long 
as  diiignosis  is  impjssiblc  there  can  be  no  nititmal  therapeutics.  A  mo^t 
instructive  ease,  ht»wever,  i^  tliat  of  Tapret.'*     The  skull  of  a  new-lK>ra 

'  3M.>Chir,  Trtin*,,  1876,  toL  MM  p.  183. 

*  Z*^hendet'$  Hin,  Mamitahiatter,  1878,  2te  Beitrfig?;. 

'  Joum.  de  MM.  d  de  Otir.^  Avril,  1877, 
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infant  was  so  deformed  by  passing  though  a  narrowed  pelvis  that  the 
left  eye  protruded ;  on  this  side  the  parietal  bone  was  deeply  depressed, 
broken,  and  pushed  under  the  border  of  the  frontal.  The  right  si<le  of 
the  child  was  involved  in  convulsive  motions,  and  the  child  was  appar- 
ently beyond  hope.  Tapret  incised  over  the  depression,  although  the 
skull  was  rounded  out  by  an  external  hsematoma,  corrected  the  position 
of  the  bone,  after  which  the  wound  healed  kindly,  and  the  child  was 
restored  to  health  again.  This  is  perhaps  the  only  instance  of  its  kind 
in  literature. 

In  adults  subdural  hemorrhages  are  the  not  uncommon  results  of 
head-injuries,  being  usually  accompaniments  of  lacerations  of  the  cor- 
tical substance  of  the  brain.  They  may  result  not  only  from  rents  in 
the  small  veins,  but  from  openings  in  the  large  sinuses.  The  amount 
of  the  blood  thus  poured  out  is  sometimes  considerable  and  stretches 
over  both  hemispheres,  or,  if  poured  out  in  the  upper  part,  it  follows 
the  laws  of  gravity  and  extends  beneath  the  base  of  the  brain.  As  this 
blood  coagulates  it  forms  a  thin  clot  like  a  membrane,  which  may 
almost  completely  surround  one  or  both  hemispheres.  If  the  patient 
survive  the  injury,  this  coagulum  disappears  verj'  slowly  by  absorption, 
or  it  is  known  to  leave  more  or  less  firm  remains  upon  the  inside  of  the 
dura,  or  to  leave  simply  remains  of  its  existence  in  the  shape  of  exten- 
sive pigmentations. 

According  to  Hutchinson,  the  bleeding  in  these  cases  takes  place 
rather  from  numerous  small  vessels  than  from  one  large  one,  and  hence 
is  poured  out  with  less  compressive  force,  and  ceases  much  short  of 
the  results  which  middle  meningeal  rupture  can  produce.  A  subdural 
clot  is  usually  accompanied  by  more  injurj'  to  the  brain-substance. 
Spasm  due  to  irritation  of  the  motor  area  may  be  present ;  paralytic 
symptoms  may  be  pronounced.  Symptoms  and  signs  do  not  varj'  much 
from  those  of  extradural  hemorrhage. 

It  is  well  established  that  these  subdural  hemorrhages  may  be  the 
starting-points  for  pachymeningitis;  it  is  also  well  established  that 
pachymeningitis  may  follow  injur}-  in  previously  healthy  individuals, 
even  though  resorption  of  blood  has  been  apparently  complete  or  nearly 
so.  The  most  common  results  of  this  kind  are  disturbances  of  con- 
sciousness and  mentality.  Some  of  these  patients  gradually  nni  down 
with  paralytic  dementia.  When  these  subdural  hemorrhages  are  exten- 
sive, they  give  sometimes  a  cliniciil  picture  corresj)onding  closely  to  the 
extradural.  Thus  Goodhart  ^  reports  an  instance  in  which  the  amount 
of  clot  was  extensive  and  the  patient  rapidly  succumbed.  It  was  a  four- 
year-old  girl,  who  recovered  from  the  first  symptoms,  but  died  fifteen 
days  later,  just  after  eating.  The  hemorrhage  in  this  case  had  extended 
along  the  base  to  the  medulla,  from  whi(»h  it  had  slowly  penetrated  into 
the  fourth  ventricle,  in  which  was  found  a  fresh  clot,  which  was  un- 
doubtedly the  cause  of  speedy  death.  No  fracture  of  the  skull  nor 
injury  of  the  brain  was  found.  Sudden  death  is  not  the  usual  termina- 
tion in  these  cases,  but  they  lead  usually  to  mild  pressure-symptoms, 
mental  uncertainty,  sleepiness,  and  slowing  of  the  pulse.  There  may  be 
certain  automatic  motions  or  posture-symptoms — as  continuous  holding 
of  both  hands  up  to  the  face,  the  drawing  up  of  one  limb,  etc. — though 

*  Guy's  Hosp.  Reports,  1876,  p.  131. 
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these  are  not  fomnioth  At  other  times  the  Ufcuially  conscious  patient  is 
ven^  restless,  diiiieult  of  restmint^  and  perhap.s  noi>;y  and  difsturbant. 
This  milder  tyiH^  of  bniin-pn?ssiire»  which  is  apparently  due  for  the 
most  part  to  eortical  irritation,  may  eontinoe  over  sc^vend  weeks.  The 
first  impulse  in  these  eases  perlisips  is  tti  endeavor  to  revive  the  [Kitten t 
to  eonscioiisness,  but  ex|*erienee  hiis  sliown  that  this  is  an  nnwise  eonrse 
to  follow*  Wliile  these  patients  live  they  are  eajiable  of  resorbing 
even  extensive  el*^ts,  and  the  h<'st  treatment,  so  h>ng  as  there  is  no  tlis- 
tinetly  surij:ie;d  indiratit*ns  to  iull<>w,  is  that  which  may  best  snp|>ort  and 
sustain  strength  and  (urenlatiotL  They,  as  a  rule,  gmdually  recover 
from  the  long  slrep^anfl  even  more  suddenly  regain  their  mentid  |H_)wer8, 
Perhaps  the  most  obstinate  remaining  signs  or  symptoms  are  headache 
find  dithenlty  in  mentality,  loss  of  memory  being  one  of  the  most  eora- 
mon  ri'sults. 

Ill  these  eases  one  has  natnmlly  tfi  distinguish  between  persistent 
coma  and  tlie  numenms  mimite  hemorrhages  sometimes  known  as  "dis- 
seminated mpillarv  apoplexies/'  These  minute  eeehymoses  constitute, 
of  course,  minute  foeal  lesions;  throughout  a  large  jiart  of  the  cortex 
they  jiriKluee  no  distiuet  symptoms ;  only  at  certain  points  may  they 
lend  to  disturbajice  of  single  funetion« — namely,  in  the  siveaUefl  motor 
regiixj,  and  possibly  in  the  medulla.  In  nuKst  instances  long  duration 
of  uneonseiousness  bespriiks  a  congestive  disturbance ;  patients  quickly 
relax  into  somnolence  after  }>eing  roused  or  they  show  sudden  signs  of 
irritability,  such  as  jum[>ing  out  of  btnl,  crying  out,  grinding  tlie  teeth, 
or  st>me  paroxysmal  mu.si'ular  action.  These  attacks  gradually  subside 
in  fref|iicncy  and  violence.  The  more  active  manifestations  nre  to  be 
ast*nlH*d  to  fongestivt'  intluenees  ;  the  more  conuitose  the  patient,  the 
more  positive  and  jiernraueut  the  hrmorriiagic  lesion.  Inasmuch  as 
limited  subthn^al  liemorrliiiges  prmluee  no  spe<'iiic  nor  pathognomonic 
symptoms,  Tio  positive  line  of  action  can  Ik*  laid  down;  in  fact,  they 
are  often  scarcely  to  be  distinguishcHl  from  those  tjf  contusion  of  tlie 
bmin,  and  call,  in  fact,  only  for  the  s;une  general  ti-eatment.  These  are 
csases  whifh  perfectly  ju^tity  an  aseptic  exploration,  in  spite  of  the 
eneer  with  whirh  I>4'rgmann  recttnls  the  case  already  repmrted,  as  above 
mentioneil,  l>y  Parker.  This,  whieh  ii|ipears  to  IV'rgmaun  oidy  im 
mstanee  of  sheer  tuck,  will  strike  surgeons  of  to-day  as  an  instance  of 
remarkably  dear  jiidgtnent. 

Finally,  it  may  Im- addml  that  it  has  been  sugg^ted  to  tie  the  common 
earotiib  or  |MThaps  its  iuternal  hmueh,  in  certain  crises  of  ingravescent 
eerdinil  hemorrhages  (apoplexies}.  For  this  ojurse  there  would  seem 
in  selected  <"ases  sufficient  ground,  and  the  WTiter  urges  a  trial  4if  the 
same.' 

'  The  following  casey  of  thih  character  riiay  better  i)lu8trate  thia.  They  were  rt\iOTimi 
hy  Ikrcuni  and   Keen  {Jituni.  of  SWt\  and  Mcnt,  Di^,,  Sept,,  1894)  r 

t'A!^K  L— pHilenl  of  fifty,  with  apoplexy  of  progrei«ivf  chanjcterand  left  liemiplegUL 
KememHerinij  thnt  Hnrsley  in  ex[^eri  men  ling  could  pontrol  hemnrrhaRe  fn»ni  the  hciMil 
pingliu  timi  oirpyscles  bv  lijintintj  the  eoTiimon  cnrottd,  nnd  that  in  con*it?<pen<:"«  he  had 
Pii*C]Crehled  lipitioo  of  this  ve?»el  hh  the  trerament  for  cerebnil  hemorrhajire  m  iiiftn,  it  was 
liere  pmj^Kwed  and  ac«^r>te<i,  and  perfcirined.  The  nrogrcHttive  counie  of  the  pAraljrrii 
waR  evidently  nrrested  thereby,  ntid  was  oontinuotisly  improved  to  long  m  it  was  kepi 
under  oWrvation 

Case  1L — Middle  aged  nmn.  also  with  i<yniptoins  of  ingravescent  hemorrhage,  in 
whom,  while  the  prepuiiitiofij  were  makiug  for  similar  ligation,  the  i>araljr«ii9  eo  rapidlf 
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i^ariety  of  sulxluml  heuiorrhage. 


This  might  be  distin)j^iii>i 
and  the  distinction  wuidd  be  or  more  inijwrtanre  coiiiti  it  i>e  maae  ciin- 
i(nUlj.  In  j^ueh  in^tani't'^,  hnwi'ver,  the  indivKhuility  of  syniiittinis  is 
lost  in  the  genend  c'onKitr>8e  «'t>iiditioii  tif  the  |iatie!it»  am!  tlitse  vi\i<i't^  are 
of  interest  pathologically  i-ather  tliari  in  any  utlier  way.  In  one  or  two 
ini^tances,  however,  tlie  presence  of  sneh  clots  has  been  fsuspectod,  and 
deliberate  incision  lias  l)een  made  into  the  ventricle  for  the  pnrjiose  of 
their  evacuation.  The  first  sneli  case  on  record  was  by  Dennis,  who 
diagnoswl  the  presence  of  iiitniventricular  clot  in  a  ease  of  ti-auniatic 
hemorrhage  with  monojilegia,  and  who  deliberately  incised  into  it,  with 
tlie  result  of  permitting  the  esoaiie  of  a  clot  wliich  was^  pressiHl  mit  to  a 
considendile  distance.* 

A  ease  similar  to  tliis  I  have  reporttxl  in  the  }fe€licat  Newn  for  Dee.  3, 
18*>2»  and  will  briefly  epitomize  as  follows  :  A  man  of  forty  fell  fmni  a 
height  not  exceeding  five  feet.  Uptm  tlie  morning  t'olluwing  tlic  injury 
he  was  walking  about  the  h<*ns4s  but  not  talking.  iHiring  the  third 
night  following  tlie  injury  li^  lje(*snne  hcmiplegic  ujuni  the  right  side, 
and  next  morning  was  comatose*  Oiiei-ation  was  undertaken  as  a  last 
resort  to  st*c  if  bniin-pressure  conhl  be  relieved,  A  large  5  em.  trephine 
was  applictl  low  down  over  the  left  moti>r  area,  although  the  only  exter- 
nal evidence  of  injury  was  a  slight  Hncar  ecchymosis  behind  tliiMipjwisite 
right  ear.  Even  after  exposing  tlie  Iwine  no  sign  of  frjcttire  was  re- 
vealed. Upon  retnoval  of  the  boat*  the  dura  aj)|*eareil  darker  than 
natural.  After  opening  it  some  laceration  t*f  the  bnnn-conex  was  dis- 
fx>vered.  The  nnjst  ntriking  feature  was  marked  increase  of  intniemnial 
pressure.  After  fnrtlier  cxpli>ration  without  dis(*overy  of  siitisfactoiy 
cause  I  |mssc»d  the  needle  «jf  an  ex[iloriTrg  syringe  in  the  ilirectiou  (*f  tlie 
lateml  ventricle.  At  the  fleptli  iif  *>  cm.  1  removed  12  or  15  c.c,  of 
fluid  WchkI  with  the  syringe.  I  then  passed  a  ili rector  dowi»  ahnigside 
the  nee*lle  and  removed  30  c,c,  more  of  semifluid  hlooih  After  the  ojie- 
ratifm  the  pressure  was  so  rfM_lueed  that  the  tmrtcx  subsided  to  its  proper 
level  and  the  man  began  to  use  his  right  arm.  The  ventricle  was  then 
draiutHl.  The  j>aticnt  live4l  only  a  few  hours.  On  autopsy  complete 
diastasis  of  the  lougitudiual  suture  was  found,  extending  lar  down  jx>s- 
teriorly  and  anteriorly,  so  that  the  halves  of  the  •^kull  were  almost  ready 
to  fall  apart.  Tlierc  was  also  a  small  fracture  i>n  the  right  side.  Xu- 
merous  other  small  cltit^  were  found,  and  in  the  left  lateral  ventricle, 
which  had  l>eeu  alrea<ly  tapped,  was  ibund  remaining  a  snudl,  Arm  elot,' 

deepened  that  lairoiiiici^iiiHnesR  bad  yiipervened  L)efore  h  eoiild  bt*  perrariued.  Artery  tied 
at  10  P.  M.  without  mi  anasthetir.  Patient,  however^  fail<?<l  to  ndly,  and  aurvived  but  a 
few  hours, 

*  Caae  reported  bv  Keen^  **  Surgery  of  Lateral  Ventricles/'  Tiam,  nf  InUniat,  Med. 
Conftrats  for  IS90,  vftl.  lii.  p.  10*.>. 

*  In  the  Phiktd,  JIW.  j\w^  .1  une  5,  ISSfi^  Fonimd  tt*rminiited  a  medical-legnl  Btudy 
of  ifitra*"niuiul  hemorrha^  with  coiiflu^sions,  f^)uie  of  whiih  msjy  be  of  mterest  heri^ : 

Jlemorrbaiyr^  on  tht^  tiiil^ide  of  the  brain  i&  atwavi^  due  to  tniumaliHrn,  pruvided  thut  a 
ccrrhnil  aonree  for  hemorrhage  is  excluded  und  that  ttie  Tessels  ami  tuemhranes  strv  not 

IJeurorrha^o  in  ihu  floor  of  the  fourth  venlrit-le  is  always  traumatic,  provided  there 
are  no  bloodcluls  in  the  latenil  ventricles  or  in  any  jmrts  of  the  congested  cerebrml  fcfub- 
stnnce.  In  the  aniemic  hrstin-subsUinee  ii  nlight  ventricular  ecdiytaoBia  m&y  indicate  that 
death  euiiULd  from  epile|)til'<fnn  convulsions. 
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Lacejrations  and  Injuries  of  the  Brain. 

Tliost*  may  Ix*  divideil  iiiti>  two  groin>s — one  iu  which  the  cranial 
hmv^  themselvo:^  have  Iveen  broken,  and  tlie  other  in  wliirh  only  the 
cerebml  tissue  itself  is  invf>K'edj  or  at  leaM  in  whicli  the  bone  does  not 
]mrtici|iate  ^ive  by  some  trifling  fracture  of  the  inner  table.  A  recog- 
nition of  t!ie  imi>ortance  and  character  of  these  lesion.^  was  first  made  by 
Dupiiytren.  Since  hi.s  time  surgeons  have  striven  to  portray  an  accurate 
clinical  picture  of  brain-con tiision  and  to  sepanitc  it  from  compression 
and  concussioo,  Dupuytrcn  himself  taught  that  this  was  only  possible 
after  a  few  days ;  others,  like  Sanson,  and  Rjinet  his  student,  sought  to 
('(institute  a  new  symptoni-gmnp  ^vliieh  slimdd  be  recognizee!  at  once. 
These  views  were  aeceptetl  niut*h  earltr'r  in  Fnmce  than  in  Germany  or 
England.  Up  to  the  time  when  Griesingcr  divided  ihese  brain-lesions 
into  tlie  diffuse  and  the  local  or  fix^l  it  was  hckl  that  contusions  of  the 
brain  in  general  pnwluccd  clinical  symptoms  which  fnllowed  a  pretty 
typical  course.  It  was  this  division  which  did  inueh  to  clear  up  the 
sul>jcct.  Later,  it  was  shown  clearly  tliat  bmin-iujaries  of  this  kind 
produce  lacerations,  extmvasjitions,  disturbances  of  circulation,  and  later 
inflaniniatory  lesions,  and  that  it  was  difficult  to  include  the  re^sults  of 
all  of  thc^se  in  any  single  diniral  picture. 

Tlte  11  ppea  ranee  of  the  injured  V>ni  in -substance  will  depend  upon  the 
degren^  aiul  extent  of  the  lesitm  ;  we  may  have  minute  h»cal  disturbances 
or  lesions  involving  an  entire  hemisphere.  The  milder  forms  show  at 
tlie  point  iff  tissue-injury  a  sprinkling  of  numerous  dark  hemorrhagic 
points,  most  numerous  in  the  centre  of  the  injure<l  area,  while  the  brain- 
tissue  itself  takes  on  a  more  or  less  diffuse  rtnl  tint,  fading  out  toward 
the  periphery.  The  piuuts  are  due  to  minute  hi'morrhage?s,  the  redness 
to  tlie  imbibititm  of  blondy  coloring-matter  by  the  substance  of  the  brain* 
lu  more  extensive  injuries  we  may  find  clots  as  large  as  peas  imbethled 
in  the  substance  of  the  brain,  with  an  area  of  imbibition-redness  around 
each  of  them.  These  clots  may  often  be  washed  out  with  an  irrigating 
stream,  h?aving  well-defined  cavities  bc^iind  them.  When  blunt  foreign 
bodies  or  fragments  of  bone  have  been  driven  into  the  brain,  the  tissue 
takes  on  a  bn>wnisli-red  color,  while  a  mixture  of  tissue-fnigraent^  and 
bliHKl-i4otSj  containing  i>erhaps  hairs  or  fragujents  from  the  coverings  of 

liemorrhaRe  exclusively  l)elow  the  pia  in  the  briiinsubfltance  or  into  the  Tentricles, 
ext'ept  the  fourth,  is  jilways  idiopathic* 

The  blrlo<J^;lnl  in  ronfiianlfm  i  contusion)  of  the  normnl  brain  is  not  found  at  the  point 
of  npplicxition  of  Tioience,  but  UHUulJy  Miniowhere  on  the  opposite  side,  and  alwnjs  be- 
tw«*en  ihe  pia  mid  the  dura.  In  niitidly-frttal  cases  of  fracture  lliere  in  ufiuallj  a  seeoiHl 
intradural  elot  in  snnie  other  part  of  the  hrain,  due  to  contrecoup. 

Blood -clot  within  the  cranial  vault  Is  more  favorable  if  due  to  fractured  sknll  than  if 
due  to  men*  ccmctission  (contusion). 

Only  clotted  blootl  nnd  intiUrsition  of  blood-corpuscles  into  the  ti^ues  indicate  an 
ante-niorteni  heinorrhaire,  Kirudation  of  coa,ii^uliihle  blood  indicateR  a  post-mortem 
hrniorrhajBfe.  Po^t'inorteni  ooxing  only  stainn,  hut  does  not  inliUrate,  tis^ueft.  In  %x&e9 
of  instantaneous  death  the  blood  rany  rerit«iu  liquid.  Where  rapid  asphyxiation  or 
eertain  jioisons  tH»-n|K?rate  with  the  imury  in  causing  a peedy  death  the  blood  may  also 
remain  lJ(|md  tind  cIoLh  may  fail  to  fonu. 

Severe  bruises  and  cutn  may  be  seen  in  cai^es  of  idiopathic  apoplexy  where  a  sudden 
cerebml  hemorrhage  caunea  a  persfjn  to  fall. 

The  bulk  of  intracniniiil  beniorrhnjje  fltandw  usuallv  in  direct  proportion  to  the  dura- 
tion of  time  elafiiM^^  from  the  moment  of  injury  to  death ;  but  it  stands  in  inverse  propor- 
tion to  the  bulk  of  external  scalp  hemorrhage. 
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the  brain,  and  other  foreign  material,  will  be  met  with.  The  transi- 
tion from  the  involved  to  the  uninvolved  tissue  in  these  cases  is  always 
at  first  quite  abrupt.  Finally,  in  certain  instances  of  great  violence  we 
may  have  absolute  rupture  of  brain-tissue,  the  fissure  extending  from  the 
cortex  even  perhaps  into  the  ventricle.  The  more  severe  forms  of  brain- 
injury  accompany  compound  fractures  with  depression  and  penetration 
of  bone-fragments  or  of  foreign  bodies ;  the  milder  forms,  especially  the 
minute  punctate  hemorrhages,  belong  to  the  milder  type  of^  contusion. 
The  more  the  elastic  skull  is  compressed,  the  more  significant  are  these 
appearances  in  the  injured  area.  They  are  perhaps  found  most  typically 
in  those  cases  where  the  skull  has  been  run  over  or  compressed  in  some 
such  way.  It  is  undeniable  and  positive  that  contusions  of  this  kind 
may  occur  without  evident  lesion  of  the  bone.  Astley  Cooper  and  his 
followers  long  since  settled  this  beyond  question. 

So  far  as  the  location  of  the  injury  is  concerned,  it  will  dei)end  upon 
the  nature  of  the  lesion  and  the  object  which  inflicts  it.  When  the  body 
which  injures  the  skull  is  small — at  least,  when  the  applied  surface  is 
small — the  contusion  will  usually  be  found  in  that  part  of  the  brain  just 
under  the  site  of  the  injury,  or  perhaps  also  exactly  opposite  to  it;  but  in 
many  other  cases,  especially  when  the  surface  involved  is  extensive,  the 
principal  tissue-disturbances  will  be  found  upon  the  other  side  of  the 
brain.  Thus,  in  severe  injuries  to  the  occipital  region  we  may  find  the 
frontal  or  temporal  lobes  contused  and  lacerated;  as,  for  instance,  in 
injuries  produced  by  falls  from  a  height  or  by  blows  with  a  club  or  kicks 
from  a  horse  the  brain  will  show  most  injury  at  the  point  opposite  to 
that  where  the  bone  is  broken  and  depressed. 

We  have  again  hei'e  to  allude  to  the  importance  of  the  cerebro-spinal 
fluid  as  a  means  by  which  many  of  the  minute  lesions  found  in  these 
cases  are  produced.  When,  for  instance,  the  direction  of  the  violence 
is  from  before  and  above  in  a  backward  and  downward  direction,  the 
fluid  contents  of  the  lateral  ventricles  are  powerfully  forced  out,  and 
immediately  seek  to  esca|)e  through  the  Sylvian  aqueduct.  Inasmuch, 
however,  as  this  fluid  must  find  insufficient  room  in  the  fourth  ventricle 
and  the  central  canal  of  the  cord — the  lateral  ventricles  containing  five 
or  six  times  more  than  these  cavities — their  walls  are  materially  distended, 
and  must  give  way  at  one  or  more  points,  while  from  the  injured  vessels 
blood  may  escape  into  the  nerve-substance.  In  consequence,  one  finds 
the  brain-tissue  around  these  cavities  dotted  with  minute  extravasations. 
A  cross-section  through  the  aqueduct,  the  fourth  ventricle,  and  the  upper 
part  of  the  central  canal  will  show  these  lesions  very  plainly  (Plates  VII. 
and  VIII.). 

Duret  has  even  found  perimedullary  extravasations  in  the  lumbar 
portions  of  the  cord  under  these  circumstances.  It  is  often  (juite  possible 
to  burst  the  fourth  ventricle  by  force  u])on  the  head,  as  Duret's  experi- 
ments have  shown,  in  one  wise  the  medulla  being  separated  into  halves 
as  the  result  of  excessive  action  thus  produced.  When  we  appreciate 
these  facts,  it  is  quite  easy  to  understand  how  the  evidences  of  violence, 
even  when  this  is  applied  to  the  outside  of  the  skull,  may  be  very  con- 
spicuous in  the  neighborhood  of  the  fourth  ventricle  and  the  medulla. 
This  also  will  explain  many  of  the  phenomena  which  follow  such  in- 
juries. 
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Lacomtc^d  wuuikIh  of  the  braiti-inaterial  lic%  iilinost  without  exception, 
ill  and  filxnit  the  eonvexity  of  the  hemispheres,  tlie  exceptions  being 
pnjdiieed  by  foreign  biKhes  j>enetrating  ironi  without-  Laeerationi?  in  a 
narrower  sen.ne,  liowever,  are  found  for  tlie  must  jiart  in  the  depths  of 
the  liraiii  or  at  its  l>a.<e,  ej^pecially  when  the  applied  surface  f>f  the  im- 
piufiing  object  is  kirge.  In  M  tis.snres  extending  from  llje  convexity  of 
tlie  .skull  to  its  base,  along  with  lacerations  of  the  brain,  studieil  by 
Hewett,  the  brain-lesions  themselves  w^ere  found  only  o  times  in  tUc 
upper  [>art,  ari<l  *11  times  in  the  neighboHimid  of  the  base  of  the  brain* 
Evidences  of  contusion  am  miicfi  less  <tftcn  fonml  in  the  jxms.  In  the 
po<t-mortem  ree(»nls  of  St.  Ucorge's  Hospital  for  sixteen  years  they 
were*  met  witli  only  four  times.  Boinet  only  records  one  case,  and  Falk 
in  one  ca,^*  (»f  dcpresse<I  fnicture  of  the  convexity  found  a  small  heinor*- 
rhage  in  ttie  middle  of  the  j>ons.  Contusions  in  the  eerebellum  are  nrore 
fivtpient,  an<l  ai*e  met  with  alm«)st  entirely  in  its  lower  jx>rtion.  Thus 
Hcwctt  found  liere  an  extnivasation  the  siz4.'  of  a  Imzelnnt,  and  BUindin 
ha;^  found  the  entire  eereb^'Uum  ihitted  with  numerous  (*apiJlarv  hemor- 
rhages. So,  too,  in  eleven  cases  reported  by  Hewett  the  cerebellum  waa 
that  part  cd'  the  brain  most  particularly  involved.  In  the  cerebt^lliun 
Hewett  htis  found  the  majority  of  these  lesions  in  the  neighborhoo<i  of 
the  septum  pellucidnm,  in  the  fornix,  and  iu  the  thalamus. 

The  fretjucnt  iH'currenee  of  cfvntiisions  of  tlic  brain-tis>!ne  along  \Wth 
iutrameniugeal  liemorrhagi's  is  so  cons|)ic!ions  that  it  finds  a  (>Iaee  even 
iu  legal  medicine.  Very  often  the  ipicstion  has  arisen  whether  it  be 
prohable  that  one  iu  a  drunken  state  falling  to  the  ground  have  suffered 
from  apo]dexy  or  from  the  result  of  violeuce.  Should  a  single  fresh 
lesion  in  ttie  interior  of  the  hniin  present,  tlie  pmbability  is  that  it  is 
upupleetie,  esiK^cially  should  there  he  evidences  uf  degenerfition  in  the 
eereliral  arteries  or  in  the  licart.  On  the  other  hand,  should  the  picture 
be  rather  one  of  eontusit»u,  it  is  much  more  likely  to  Im*  of  a  truly  tniu- 
matic  character.  Sjiontaueous  capillary  a|>oplexies  iivq  usually  scattered 
over  the  brain,  particularly  in  the  cortical  region.  When  there  are  several 
extensive  licmorrhages  in  tlic  brtiin  tliere  are  almost  always  minute  ctipil- 
lary  hemorrhages  Iictween  them.  Of  juirticular  signi(i<'ance  are  minute 
€H"chyinc»s(*s  in  the  medulla  :  even  before  Durcl  had  annoinic<^l  his  views 
u|»on  cerebro-spiual  shock  lieck  liad  remarked  their  free|ueney  in  hk 
ex|)eriments  ci  ijK*erniug  concussion.  They  seem,  thcrefoiT,  to  be  evidences 
of  vitilence,  and  much  less  oilen  of  non-traiunatic  lesions/ 


COURSE   OF    BR.VIX-4.0NTUSION8. 

During  the  crairsc  of  these  injuries^  as  well  as  of  laeerations  of  the 
brain,  it  cibviously  makes  an  innnense  tlitlercnce  whether  suppurative 
pn»cesses  rHHUjdicatc  tluiu  or  not.  With  reference  to  thest%  the  first  and 
most  iuiportant  fat*tor  by  whit*h  inft*«_'tion  may  Ix*  cxclndtHl  is  that  the 
integrity  of  the  si>ft  jtartH  outside  of  the  cninium  should  be  preserved. 
Next  to  this,  jR>rha[is,  come  into  play  disturbances  of  the  circulatiim, 
l»otli  inside  anu  <Mitside  tlic  cranium-  It  is  well  known  that  traumatic 
swellings  under  mme  eireunLstanees  assume  very  gretit  dimension^^  which 

'  Zeller^  **  Ein  Fall  von  nchwerer  Himcontusion  ohne  Schadelverletsung,**  Dtuieke$ 

Z^itmhji.f,  Chir.f  xjcxvii.  540. 
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are  only  limited  by  their  environment.  Slowing  of  the  circulation,  which 
is  more  or  less  marked  in  cases  of  contusion  and  laceration,  is  not  such 
a  very  important  factor,  except  as  it  may  produce  oedema  of  the  brain  in 
an  indirect  way.  It  will  be  remembered  that  lacerations  of  the  brain 
are  very  frequently  combined  with  intrameningeal  hemorrhages.  These, 
of  course,  will  predispose  to  swelling  of  the  injured  region  by  pres- 
sure upon  the  veins.  Extensive  lacerations  and  hemorrhages  may  in 
this  way  produce  swelling  in  dangerous  degree,  not  merely  in  that  they 
encroach  upon  and  disturb  neighboring  regions  of  the  brain,  but  that  the 
quantity  of  cerebro-spinal  fluid  may  be  increased  by  extensive  transuda- 
tion, by  which  also  the  intracranial  pressure  is  increased,  perhaps  even 
to  a  fatal  extent. 

Supposing  this  danger  to  be  successfully  passed,  the  next  question  is 
with  regard  to  repair.  It  is  well  established  that  brain-lacerations  may 
heal  by  cicatricial  repair,  the  remains  of  the  same  corresponding  very 
much  to  those  of  old  apoplectic  foci  in  the  cortex.  The  most  frequent 
result  is  a  simple  depression  firmly  united  by  the  pia  and  dura,  sometimes 
even  with  the  bone,  especially  when  the  latter  has  been  fractured.  If 
this  be  examined,  it  wdll  be  found  that  we  have  a  picture  of  sclerosis  of 
nerve-tissue  rather  than  of  a  fibrous  cicatrix.  In  rare  instances  there 
will  be  found  a  spongy  tissue  beneath  the  membranes,  more  or  less 
porous,  in  whose  cavities  is  contained  a  yellowish  fluid.  This  tissue  will 
be  surrounded  with  more  or  less  sclerotic  and  cicatricial  new  formation. 
These  correspond  to  the  apoplectiform  cysts  which  are  found  in  the 
interior  of  the  brain,  only  these  are  peculiar  to  the  surface.  A  com- 
pletely-formed cyst  with  brownish-red  or  chocolate  contents  is  the  result, 
usually,  of  deep  and  considerable  hemorrhages  into  the  cerebral  tissue. 
A  possible  third  result  may  be  met  with  in  the  shape  of  yellow  softening, 
due  to  disturbance  of  circulation  in  the  cortex  in  the  immediate  neighbor- 
hood. The  injured  area  conducts  itself  very  much  as  would  a  conglome- 
ration of  punctate  hemorrhages,  which  are  known  to  terminate  in  red 
and  yellow  softening.  The  final  result  is  a  defect  or  loss  of  substance 
taking  place  beneath  the  pia,  which  is  often  indicated  by  a  yellowish 
fatty  emulsion ;  the  borders  of  this  area  are  tinted  brownish-red.  In 
some  cases  these  changes  show  a  tendency  to  progress  toward  the  interior, 
which  is  usually  favored  by  fatty  degeneration  of  the  vessels. 

During  the  latter  part  of  the  present  century  considerable  pains  have 
been  taken  to  ascertain  experimentally  the  exact  condition  of  repair 
inside  of  the  brain  and  the  methods  by  which  it  is  carried  out.  Gluge 
began  experimenting  with  needle  punctures  in  the  brain ;  since  his  day 
numerous  investigators  have  varied  the  methods,  but  have  arrived  at  pretty 
uniform  results.  It  has  been  found  that  there  is  a  striking  analogy 
between  repair  of  cerebral  tissue  and  that  of  liver-tissue,  as  Bcrgmann  has 
pointed  out.*  Other  things  have  also  been  made  ])lain ;  among  them 
this — that  even  when  cicatrization  is  proceeding  there  may  occur  a  radi- 
ating degeneration  of  connective  tissue  through  the  brain,  which  may 
develop  an  interstitial  encephalitis  or  a  progressive  yellow  softening 
or  gray  degeneration  of  the  same  tissues.  Kraft-Ebing  has  described 
changes  of  this  kind  (x»curring  throughout  the  brain  of  an  executed 
criminal  who  in  his  fourteenth  year  sustaineil  a  severe  injury  to  the  skull, 

»  L.  c,  p.  423. 
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with  adhesions  between  the  tiortex  und  the  Imne;  tho  underlying  heini- 
spliere  was  pemieated  by  cicatrieial  tilires,  and  its  at»tual  eerebral  tissue 
rediifed  in  vt^hune  by  at  least  a  thin).  (Iijin^es  analogous  to  these  Imve 
been  deseribtd  hy  Tiihnanns,  the  sjnxie  being;  in  etieet  a  traumatic  cirrho- 
sis. Progressive  yellow  sotltening  is  much  more  fre(juent  than  the  changt^s 
just  noted. 

Anotlier  group  of  sequels  of  tiiese  injuries  is  constituted  by  eiises 
which  i^resent  evidence  of  secondary  degeneration  of  nerve- tibres,  as  a 
result,  a|>pareutly,  of  their  lacemtinn,  Tliese  have  lieen  particuhirly  well 
describeil  by  Charcot  and  Vulpian,  who  found  them  nitJst  often  after 
oortieal  lesions,  especially  of  the  central  convi>hitions. 

Not  less  interest  eentres  in  the  question  of  the  possil>iHty  of  regen- 
eration of  these  same  tissues.  It  is^  well  known  that  in  the  nerves  of  the 
extremities  a  reniarkal)le  and  fuuetionally  ahnust  perfect  regt*nenitiou  of 
divided  nerves  may  occur,  the  experiments  and  c^Jinical  ex[K^rimeuts  of 
(tIlIcIv  being  especially  instructive  in  thisdireftion.  It  is  largely  thmugb 
his  experiments  that  the  now  well-estal>lislied  pmceihire  of  ner\'e-suture 
has  been  placed  on  a  firm  basis.  Unlbrtuuately,  that  which  obtains  in 
the  peripheral  nerves  cannot  be  depended  uixm  within  the  bmin.  Demme* 
is  perhaps  the  only  writer  wlio  ehiinis  to  have  seen  a  real  regeneration 
of  ]U"iniarv  uerve-Hbres  in  the  brain.  Onr  present  positi*>n  in  this  matter, 
basfd  upon  general  exjwrieuee,  must  l)e  to  the  etlW't  that  a  defect  in  tlie 
hunmu  brain  is,  to  an  almost  complete  extent,  irre|»arable. 

Anotlier  questiiui  of  great  interest  is  with  reference  to  the  encapsula- 
tion or  inhealing  of  foreign  bodies.  Stane  years  at^o  Bruns  came  to  the 
conchisiou  that  a  |>ermaneut  healing  of  a  patient  who  had  a  tad  let  in  the 
lu-ain  was  a  rare  exception,  autl  that  scarcely  a  single  j>atient  iTmaineil 
well  wlio  had  snifcred  this  injury.  <  )f  73  cases  of  perfoniting  gunshot 
wounds  (d'  the  skull  noted  during  our  Civil  War,  14  survived.  But  thin 
Irnre  statement  is  by  no  means  sufficient  to  indicate  their  real  condition. 
Of  these  14,  12  suffered  t'roni  severe  later  atrcctiMns  of  the  brain,  for  the 
mikst  part  headache,  vertigo,  and  distiH'bance  of  sjiecial  functions  ;  2  were 
blind,  7  Wi**ak  < if  sight,  1  dumb,  1  hrmiplegic,  1  jKiniplegie,  and  3  r^ufierefl 
from  varitjus  lucaliztnl  paralyses;  imly  1  of  the  entire  numlxT  aiJ}K*ared 
to  be  really  w^elL  Andrews'-  gathen^d  73  (^ih's  of  gunshot  wounds,  in- 
cluding Brun-s  cases,  in  which  recovery  ha^l  hilhiwed  after  gunshot  wound 
of  the  skull.  In  i>  of  these  the  Inill  liad  compromised  the  b«me,  but  not 
the  dura;  7  others  nuist  be  thnjwu  out  for  various  reas<uis;  of  the  re- 
maining tiO,  23  patients  ilied  of  the  later  results  of  these  injuries — j.  f.  9 
of  I  mi  in -abscess,  nthers  from  ineuingitisj  tlmmibosis,  ur  pvannia^  ti  of 
ctuises  n<it  reccirded,  and  *J  from  causi^s  ni>t  ciinnet^'ted  with  the  bmin. 
Only  in  2  easei*  out  of  the  entire  number  could  one  justly  claim  a  [>er- 
munent  rectivery  fn>m  the  injury.  Of  interest  in  this  eonnectiiui  h 
Neudoerfer's^  relation  of  a  case  in  which  a  bullet  was  sjiontant^»usIy 
extruded  frt^u  the  interior  of  the  cranium  a  huig  time  after  the  injury 
thnMigli  a  fistulous  [>assage  of  the  lateral  region  of  the  skull  which  liml 
remaiuf-d  cjjkmi  for  three*  yeai^.  Iv|uatly  rare  and  interesting  are  the 
disai>i*carances  of  the  l>ullet,  which  giitdually  sinks  or  makes  its  way 
toward  the  base  of  the  bj^in,  as  Floun^ns  has  observed  in  animals     The 

»  KnegKhirurg,  &wiien.  18*33,  vol.  i.  p.  67.  »  Pmn,  Hotp.  Rep.,  1»«W,  |x  28L 
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rare  instances  in  which  this  tiling  has  occurred  in  men  seem  to  be  limited 
to  cases  where  the  original  perforation  was  in  the  frontal  region. 

Penetrating  wounds  of  the  brain  do  not  diflPer  in  any  essential  respect 
from  those  already  considered.  The  wound-canal  usually  terminates  in 
a  blind  extremity,  although  ix)ints  of  knife-blades  or  other  foreign  bodies 
may  remain  in  the  depths  ot  the  wound.  The  brain  may  be  penetrated 
in  this  way  through  the  cavities  of  the  orbit  and  the  nose,  and  small 
substances  introduced  through  these  channels  may  give  rise  to  fatal 
meningitis.  The  only  external  evidence  of  such  injurj^  may  be  a  slight 
ecchymosis  of  an  upper  or  lower  eyelid,  and  yet,  as  Holmes  has  related,^ 
through  this  apparently  trifling  wound  a  bayonet  may  have  penetrated 
and  its  broken  point  remain  within  the  brain.  In  St.  Barthol(yit\€w*s 
Hospital  Reports  *  is  given  the  history  of  a  boy  whose  orbit  was  pene- 
trated by  a  fragment  of  glass,  which  was  removed  under  chloroform. 
Two  months  later  he  died  with  symptoms  of  meningitis.  On  section 
the  arachnoid  corresponding  to  this  area  of  the  skull  was  found  infil- 
trated with  pus,  with  another  fragment  of  glass  an  inch  long  imbedded 
in  the  anterior  lobe.  That  such  cases  as  these  pursue  a  most  insidious 
and  misleading  course  has  been  well  illustrateil  by  numerous  published 
case-histories.'  See,  for  instance,  Down's  case.*  Such  eases  as  above 
alluded  to  completely  establish  the  doctrine,  which  ought  always  to  be 
taught,  that  in  every  perforating  wound  of  the  brain  or  its  membranes 
there  is  always  danger  of  a  fatal  meningitis  sooner  or  later.  A  case  of 
great  rarity  is  that  reported  by  Simon.*  In  the  brain  of  a  woman  aged 
seventy-nine  there  was  accidentally  found,  on  autopsy,  a  needle  which 
had  penetrated  the  entire  left  hemisphere ;  in  the  sagittal  suture  there 
was  a  little  depression,  but  no  defect  whicl/corresponded  to  the  protru- 
sion of  the  inner  table.  The  eye  of  this  needle  was  near  the  surface ; 
its  point  lay  in  a  lateral  ventricle.  It  seemed  probable  to  the  rejwrter 
that  this  had  been  introduced  during  the  infancy  of  the  individual, 
being  pressed  through  an  open  fontanelle  in  a  homicidal  attempt. 
Such  cases,  at  least,  are  known  to  the  medical  jurists.  A  still  more 
remarkable  case  is  that  reported  by  Huppcrt,*  who  in  an  auto])sy  on  a 
middle-aged  man  who  had  died  with  ejwleptic  seizures  found  iml>edded 
in  the  depths  of  the  brain  a  three-ineh-long  slate-pencil.  There  were  no 
markings  on  the  dura  or  brain  which  would  indicate  from  which  ix)int 
this  had  penetrated,  and  it  is  considered  that  it  must  have  been  intro- 
duced during  his  early  childhood.  So  too  Hodge  ^  discovered  on  autopsy 
of  a  male  patient  a  sewing  needle,  with  its  point  directed  j)osteriorly, 
sticking  in  the  right  hemisphere,  parallel  to  the  longitudinal  sinus,  an 
inch  away  from  it.  In  this  case  the  individual  during  life  had  shown 
no  symptoms  of  cerebral  lesion. 

Symptoms  and  Diagnosis  of  Cerebral  Injuries. — Diagnosis  is 
based  upon  two  circumstances :  first,  that  by  any  injurj-  to  the  skull  either 
cerebral  concussion  or  disturbance  of  circulation  can  l)e  produced  ;  and, 

*  Treatise,  on  Surgery.  ^  1876,  vol.  xii.,  Appendix,  p.  42. 

'  Vide  also  Fischer,  "  Ein  Ladeslock  im  Gehirn.  Heilung.,"  Deutsche  Zeitsehft.  /.  Chi- 
rurgitj  xviii.  p.  411. 

*  Am,  Joum,  Med.  Sa\  1871,  p.  139. 

*  Hom*8  Vierteljahresschriftf.  Chriehtliche  Medicin,  1869,  S.  193. 

*  Wagner^s  Arch./.  Heilkunde,  187o,  p.  97.  '  PhUa.  Med.  Times,  1877,  p.  626. 
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second,  that  the  i^ymptoms  of  brain-oontiision  are  practically  those  of  a 
uioi^  or  Icsf?  localized  bmiii-lcsion.  While  the  former  inHueaccs  the 
circulation  of  the  entire  hniin,  the  latter  aiiects  it  in  only  more  or  lesa 
limited  area.s.  The  anatomical  k^sions  met  with  in  hniin-i'ontusion  entitle 
it  to  he  considered  as  allied  nitlier  to  l)rain-com[>re8sion  tlian  to  bniin* 
(HHjciission,  One  asks  first  in  thcs<j  eiises  whether  tlie  hijurv  lias  deter- 
mined  disturbances  which  atleet  all  parts  of  the  l>i*aiu  alike,  or  whether 
there  may  nut  he  disco ^^enrd  sign?^  or  symptoms  indicating  partial  d'a^ 
turhancc  of  fmrticular  areas  or  fiinctions.  The  iletermination  of  the 
t|Uestious  tlius  niised  is  usually  not  ditlieidt.  In  ettect,  the  symptoms  of 
eontusioii  a IV  somewliat  intermediate  as  hctween  thcKse  of  the  other  con- 
ditions  so  often  mentioned.  These  partake  more  «if  the  nature  of  one 
or  the  other  ui  proportion  to  the  extent  of  the  lesions  winch  detcnnine 
them.  Any  hxndizing  symjvtotn  nr  sign  is  ipso  Jacfo  cfpiivalent  to  a 
diagnosis  at  least  of  Imiin-contnsion.  Wlthtait  these  such  diagnosis  can- 
not he  made;  with  them  tlie  eh^mcnt  of  brain-slmck  alone  is  not  sjufficient 
to  account  for  the  discovery.  Until  a  eom|*anitively  recent  time  a  diag- 
noi*is  of  contusion  was  busetl  mther  on  what  could  l>c  f<amd  by  inspection 
of  tlie  injnreil  area.  During  the  last  deeacle  fir  two,  since  the  physiohigists 
have  taught  ns  so  nnieh  about  hjcalization  of  functions,  the  diagnosis  can 
be  mafk^  even  witbmt  examination  of  the  wound  itiself,  ahhough  this  of 
course  lends  valuable  as,sistancc.  As  concerning  the  matter  of  hx'jdiza- 
tion,  there  has  been  so  much  said  elsewhere  with  rcgani  Ui  l(K^itit>n  of 
tumors  in  the  Itraiu  that  the  reader  must  be  referred  to  what  has  lK*en 
there  statetl,  ??ince  it  would  be  (|uitc  sujierHuous  to  repeat  the  obst*rva- 
tionn  made  hi  that  jilace.  If  one  oidy  holds  that  all  injuriei4,  at  Icibit  to 
the  cortex,  will  deterndne  symptoms  uf  tiouK^  kind,  and  e:?pecially  in  that 
part  of  the  cortex  known  as  the  motor  area,  he  is  not  likely  to  gt>  far 
astray,  providing  tliat  the  anatomy  and  ]ihysiology  of  the  brain  are 
tamiiiar  to  him. 

There  are»  however,  certain  things  to  be  added  tt»  what  has  been 
already  t^iid  ;  for  instance,  tliat  a  contracture  or  paralysis  following 
injury  after  several  horn's  or  two  or  three  days  is  to  be  ascrilK^  to  a 
meningeal  t*omplicati(m*  This  will  inrhnle  a  hmg  list  of  convidsive 
nnd  pamlytie  phenomena  wliieh  have  been  describLHl  by  many  authors, 
Tliese  plienoiunia  may  oecur  even  several  weeks  after  injury.  In  the 
souiewhat  elassi(*al  cas4.»  t[Uotcd  l>y  Broca  in  his  memoir  the  tirst  disturl> 
anee  of  this  kiu<l  set   in  on  the  thirty -second  day  after  injury,  and  the 

Iwiticnt  died  on  the  following  day.  Take  also  the  casi*  re|»orte<i  bv 
jtindomey  :  A  young  isoldier  received  several  sa!)re-blows  uikui  the  lelt 
side  of  the  head,  of  which  two  ]ienetrat«Hl,  while  a  ball  broke  the  right 
tempu^al  bone.  There  were  no  marked  sympt(»ms  until  the  hcct»nd  day^ 
when  fever  and  s]>asms  of  the  limbs  on  tlie  left  side  set  in»  On  tlic  tifth 
day  there  was  left  hendi>legia,  and  he  died  upon  the  sixth.  The  i*ortcx 
of  the  right  side  in  the  motor  area  was  thickly  infilt ra tc*d  with  pu8. 

One  (Jtlier  prnnt  in  the  diagnosis  of  genuine  c<jntusion  must  l>c  clenrly 
etstjiblished  :  the  jianilyses  whieh  *»eeur  in  this  way  must  not  he  acc^nn- 
panieil  by  other  evidences  of  comprt*ssion  ;  in  oth(*r  wonls,  there  must 
W  lacking  in  these  ejist's  the  deep  coma,  the  snoring  rl^<pirali4»n,  ihi* 
altered  pidsc%  <'tc.  whii*h  are  the  eonspicnons  evidences  of  elassical  cvna- 
pressiou,  since  should  such  present  it  might  be  an  indication  of  nieniii- 
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geal  hemorrhage,  which  of  course  means  compression,  the  latter  condition 
being  the  graver,  obscuring  the  minor  condition  of  brain-laceration  or 
minute  hemorrhages,  which  might  also  occur  in  connection  with  the 
same  injury.  In  other  words,  for  diagnosis  of  contusion  we  must  not 
meet  with  conspicuous  evidences  of  compression.  Perhaps  it  can  be 
best  summed  up  in  these  words :  Cases  which  are  not  evidently  those  of 
concussion,  and  certainly  not  of  distinct  compression,  deserve  to  be  con- 
sidered cases  of  contusion.  Some  help  may  be  afforded  by  the  location 
of  the  injury.  Thus,  the  further  removed  the  point  of  the  injury  from 
that  part  of  the  brain  evidently  affected,  the  more  likely  is  it  that  we 
have  a  case  of  contusion.  In  the  literature  of  the  army  surgeons  a 
number  of  cases  have  figured  where  some  time  after  head-injur}-  there 
have  been  atactic  or  paraplegic  symptoms  which  have  been  ascribed  to 
undetermined  causes.  Thus,  for  example,  in  the  military  history  of  our 
own  war  there  is  related  a  case  of  contusion  of  the  frontal  bone,  followed 
by  spinal  irritation  and,  later,  paresis  of  both  lower  extremities.  It  is 
quite  possible  in  the  light  of  our  present  knowledge  to  explain  these 
cases  by  what  is  known  to  occur  within  the  brain  without  suspecting 
the  spinal  cord.* 

Quite  a  common  later  result  consists  of  a  combination  of  paralvses 
with  contracture  of  the  limbs  involved.  In  fully  one-third  of  these 
cases  there  is  also  disturbance  of  sensibility  as  well  as  of  motion,  this 
consisting  quite  commonly  of  motor  paralysis,  anaesthesia,  analgesia,  and 
loss  of  muscular  sense. 

So  far  as  injuries  to  the  base  of  the  brain  are  concenied,  there  has 
been  very  much  progress  made  within  the  last  twenty  years,  by  which 
more  accurate  diagnosis  and  appreciation  of  pathological  conditions  are 
afforded.  These  have  come  {>artly  through  Hewett's  emphatic  state- 
ments with  regard  to  the  prevalence  of  contusions  of  the  brain  in  cases 
of  basal  fracture,  and  partly  through  Duret's  teachings  concerning  cere- 
bro-spinal  shock  and  the  occurrence  of  minute  ecchymoses  in  the  walls 
of  the  fourth  ventricle  and  adjoining  tissue.  Certain  anatomical  condi- 
tions also  come  into  play  here,  ])articularly  the  peculiar  arrangement  of 
the  vascular  distribution  at  the  base  of  the  brain,  which  differs  from  that 
of  the  convexity.  Upon  the  upj)er  cerebral  surface  there  is  much 
greater  freedom  of  collateral  circulation  than  at  the  base,  since,  when  an 
internal  artery  in  the  latter  location  is  torn  across,  a  certain  area  of 
brain-substance  is  completely  shut  off  from  the  possil)ility  of  nutrition. 

Of  im{X)rtance  is  it  also  in  the  matter  of  diagnosis  that  ('crtiiin  com- 
binations of  paralyses  and  lesions  of  distinctive  nerves  should  be  pro{> 
erly  studied.  Here  one  must  be  particularly  careful.  Take  the  case, 
for  instance,  of  so-called  "  bulbar  "  paralysis,  in  which  it  is  not  yet  made 
out  positively  whether  it  takes  its  origin  from  contusions  of  the  medulla 
or  from  involvement  of  the  nuclei  in  a  diffuse  neuritis.  Many  of  these 
complicated  paralyses  are  much  easier  to  explain  upon  the  hypothesis  of 
a  periostitis  somewhere  about  the  base  of  the  skull  than  as  genuine 
intracranial  lesions.  A  case  has  l)een  re})orted  by  Vix  of  hemiplegia 
and  hemiansesthesia  as  a  result  of  unilatenU  injury  of  the  medulla,  which 
Erb  is  inclined  to  regard  as  a  unilateral  division  of  the  u]>j)ermost  ])art 
of  the  spinal  cord  just  below  the  decussation  of  the  pyramids. 

*  See  Bergman  n,  pp.  458  et  seq. 
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One  must  remember  als*j  the  result  in  experiments  on  blood-extrava- 
sations in  the  medulla,  wliere  Clievne-Stokes  respiration  Ims  been  rt»- 
peateflly  ohserveil  ;  tlieii  he  will  he  iitlen  t4?mpte*I  to  ascribe  to  med it Uary 
iujurv  tlie  lei^ion  causing  these  phentuuena  in  eertain  head*  in  juries.  The 
enineidenee  alsi>  of  distil rbaoees  of  rc\-;piniti(>u  with  albuniinnriji,  or  of 
ilisturbunees  of  sensation  in  the  in>per  part  iif  i\w  body,  ivtuiJids  one  of 
the  same  results,  since  tliese  as  a  [nirely  ^>j»iiial  symjUtKU  may  be  pi'o- 
dueed  by  extension  iif  blood-intiltration  along  the  ptJSterior  iK>ruon 
of  the  ecrvieal  cord. 

Not  a  little  imjiortanee  is  attnehetl  in  many  of  these  «L«^es  to  the 
apj)eai*anee  of  glyeusuria  and  albuminuria  tugethen  It  is  well  known 
tliat  by  pnneture  in  the  fourth  ventricle  Claude  I^^rminl  could  influence 
the  secretion  of  urine.  Wlien  this  (juncture  was  made  l>etween  the 
origins  of  the  vagus  and  the  auditory  nerves,  he  found  mellituria  as  the 
residt.  When  he  punetnri-d  below  this  innnt,  he  got  only  simple  poly- 
uria ;  and,  finally,  when  the  puncture  was  made  above  it,  there  was  no 
increas(>  in  the  i[nantity  of  nrine,  but  it  contained  all>umin.  It  is  not 
infrequently  the  experience  of  the  surgeon  tliat  after  a  fall  or  blow  up«>ii 
the  head,  especially  n[H>n  tlie  oceii>nt,  sngar  is  f)>uml  in  the  urine,  or 
that  the  patient  will  develop  an  extreme  thirst,  or  that  perhaps  alliumtn 
will  be  <liseovered.  Even  in  1783,  Pouteaux'  remarkeu  the  large  quun^ 
tity  of  fluid  which  one  of  his  injured  patients  eal!e*l  for;  and  Liirnn- 
remarked  that  aftc  r  a  puncturLHl  wound  which  reached  iVtun  the  right 
eye  into  the  floor  of  the  left  lateral  ventricle  lie  ftuuid  sugiu'  in  the  urine. 
(ioolden  '  estimated  that  out  of  225  cast\s  of  head-injury  diabetes  oi*- 
curre<l  in  5,7  jkt  cent.  Xevcrthelcss,  (iriesinger  insists  that  in  twenty 
ciLses  of  tmumatie  dialjctes  studied  by  him  no  tilteration'?  could  l)e  found 
in  the  walls  of  the  fourth  ventricle*  The  complimtion  of  jKii-alyses  of 
thosc^  cerebnd  nerves  wdioso  nueh^i  are  formd  in  the  medulla  with  dia- 
betes is  a  eliuieal  coincidence  of  great  impcu'tance  occasionally  met  with. 
It  nuist  he  acknowledgwl,  however,  that  dlalictes  f*»lbnvs  not  only  hea<I- 
injuries,  but  other  traumatisms,  particularly  injuries  of  the  lower  ab- 
dominal organs.  Fisher,  for  instance^  got  together  not  less  than  twenty- 
tw(^  such  cases. 

Another  iniprrtaut  class  of  lesions  following  head-injuries  are  tlio^ 
of  the  Inngs,  and  particnhirly  of  two  f(»nus — broncho-jmeumonia  and 
hemcjrrhagic  or  (edematons  infiltration — which  may  procee<l  even  ti> 
hejuitization  of  jM-rhaps  the  lower  lobes  while  the  upper  remain  le^Ie- 
matous.  The  pnemnonias  which  iK-cur  in  this  way  remind  one  of  those 
produced  by  bilateral  division  f>f  the  pn(Munog:istrics.  Some  of  them 
are  piTuJuced  hy  pandysis  of  the  glottis,  tlie  result  of  which  is  ini>om* 
[>!ctc  closure  and  the  aspimtion  n(  fluids  and  s(»liils  fnan  the  mouthy 
whos4'  dtH'omjHisition  st:^ts  np  an  infeetious  inflannnatiiui  assuming  this 
tv])e.  (Jalnieil  iletermincd  that  out  of  188  c4isi\s  of  inflanmiatorv  brain- 
disttu-lKince  pneumonia  was  observer  I  in  6#i  instances,  and  Engel  has 
empliasized  tliat  tlie  majority  of  apopleefic  patients  die  of  s<mie  f*>mi  of 
hyjHistatic  pneumonia.  It  was  Brown-S^fjuanl  who  first  determtned 
that  after  lesions  of  the  perns,  with  or  wilhont  coincident  diabetes,  hem- 
orrhages ttMjk  place  in  the  hings.  Others  have  shown  tliat  thi'si*  iil?-i» 
follow  lesions  of  the  basid  ganglia  or  even  of  the  ci>rtex.     The  iNinnee- 

'  iEuvre^  pritthumeM,  vol.  iL  ji,  123.  "  Laruttf  1854,  vol.  L  p*  657, 


TRAUMATIC  INFLAMMATION  OF  THE  MEMBRANES.  663 

tion  between  such  hemorrhages  and  the  other  disturbances  just  alhided 
to  will  be  at  once  seen.  Of  all  the  theories  held  to  account  for  hyper- 
semia,  oedema,  and  inflammation  of  the  lungs,  Bergmann  regards  that 
as  most  plausible  which  supposes  a  paralysis  of  the  pneumogastrics,  by 
which  pernicious  influences  are  made  felt  both  in  the  heart  and  in  the 
vessels  of  the  lungs. 

Particular  part8  of  the  base  of  the  brain  have  been  injured  in  peculiar 
injuries.  Thus,  Pamaixl  ^  relates  that  an  actor  in  a  mimic  theatrical 
combat  received  a  puncture  through  the  orbit  which  determined  an 
immediate  left  hemiplegia.  Autopsy  showed  that  almost  the  entire  right 
cerebral  peduncle  was  transfixed.  Bergmann  has  shown  that  in  cases 
where  patients  have  manifested  a  peculiar  halting  gait  with  feeling  of 
vertigo  there  has  been  fracture  of  the  labyrinth,  and  that  the  sense  of 
weight  or  of  co-ordination  has  been  more  or  less  disturbed. 

Treatment  of  Fresh  Braw-ii\iuries. — Of  these  we  may  say,  perhaps 
more  than  of  any  other  injuries  to  the  human  body,  that  the  safety  of 
the  patient  depends  ii])on  the  treatment  first  received  at  the  hands  of 
the  attendant.  If  this  be  careful  and  aseptic,  such  cases  may  be  kept  free 
from  almost  all  complication  ;  if  otherwise,  the  result  in  all  prolmbility 
will  be  the  patient's  death.  Here,  then,  above  all  other  regions,  is  it 
necessary  to  carry  out  an  absolute  and  thorough  primary  disinfection. 
This  is  not  the  place  to  point  out  how  this  should  be  done,  but  only  to 
insist  upon  the  thoroughness  of  the  action.  After  this  be  attended  to 
one  may  hold  with  Bergmann  that  the  next  most  dangerous  complication 
is  the  remaining  in  the  wound  of  some  splinter  which  may  not  have 
been  removeil,  but  which  ought  to  be  sought  for  by  the  aid  of  trephin- 
ing. Any  foreign  body  should  be  removed  with  absolute  care  when 
possible ;  and  it  is  not  only  proper,  but  life-saving,  to  go  to  any  justifi- 
able length  in  order,  first,  to  determine  the  presence  of  such,  and  then 
seek  to  remove  it.  This  practically  sums  up  the  treatment  of  brain- 
injuries  so  far  as  they  themselves  are  concerned,  providing,  of  course, 
that  the  ordinary  canons  of  wound-treatment  are  here  observed,  these 
consisting  of  checking  hemorrhage  and  such  approximation  of  wounds 
or  such  provision  for  drainage  as  the  circumstances  of  the  case  most 
demand.* 

Traumatic  Inflammation  of  the  Membranes. 

LEPTOMENINGITIS   SUPPURATIVA. 

A  primary  meningitis  develops  itself  pi-actically  only  as  a  result  of  a 
perforating  injury  of  the  skull.  It  is,  aside  from  hemorrhage  or  some 
gross  lesion,  the  thing  most  to  be  dreaded  in  such  injuries  and  in  com- 
jxnmd  fractures.  Secondary  meningitis  occurs  under  varying  and  vari- 
able conditions.  First,  it  may  be  caused  by  the  extension  of  venous 
thrombi,  which  extend  into  a  sinus  from  the  dura  without :  whether 
these  thrombi  undergo  suppuration  or  decomposition,  there  is  a  direct 

>  G(i2.  h&)d.y  1865,  p.  455. 

»  Kocher,  "  Chirurgische  Beitriige  zur  Physiol,  des  Gehirns  und  Ruckenraarks," 
DeutAche  Zeitschft.f.  Chirurgie.  xxxv.  433,  and  xxxvi.  1 ;  also.  Ginger,  "  Zur  Casuistik  der 
Kopfverletzungen/'  i6iV/.,  xxvi.  217. 
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path  of  infectioa  to  the  membranes  theniselv<?s,     Seccintlly^  meningitis; 

may  be  thi'  result  of  a  iiei^hboriiig  periostitis  or  ostitis  of  tin-  ctiiaiul 
bones,  ami  this  may  iK!fur  either  as  the  result  of  tlimrul>oHes  uhielj  art* 
o(Y-urriiig  in  tlie  iliphjetie  veins,  or  tlie  eontinnoiis  |iath  of  inftH-tion  nmy 
be  even  more  *lirect,  and  the  infeetious  proibiets  from  the  Ix^itje  may 
eorae  into  ininiecliate  contaet  with  the  stnictiiivs  beneath.  Thirdly, 
such  infection  may  ix-etir  by  continnity  along  the  nerve-sheatli-^  at  the 
base  of  the  bmin,  and  be  ipiite  analogous  to  the  meningitis  proihieed 
from  nn(hlle-ear  disease.  Thus,  it  is  well  known  that  naunphihalmitia 
may  lead  to  fatal  meningitis,  and  Martini  Iuls  reported  the  spreading  of 
suppuration  along  the  auditory  nerve  even  to  the  basilar  artery,  Berg- 
manu  has  re|>ort€d  the  same  thing  along  the  iaeial  nerve.  Finally, 
meningitis  may  be  the  result  of  a  tranmatie  brain-abscess,  eitlier  super- 
tieia!  or  deep. 

Primary  meningitis  sets  in  sometimes  ver}' early,  even  within  twenty- 
four  or  thirty-six  hours  after  the  injury.  The  most  powerful  factor  in 
these  castas  is  the  aeeess  of  air  cont-aining  germs  of  de<:'om  posit  ion,  sine^e 
a  suppurative  meniugitis  (traumatic)  with  absolutely  undiviiied  mft  [mrtii 
and  without  fraetnrt^  is  pmetically  out  of  the  question*  Numerous  factora 
predispose  to  or  favor  the  develoj>nient  of  meningitis  in  tlu^se  eases,  par- 
ticularly the  size  of  the  wonn*l  through  which  the  duni  is  exposed,  and 
next  to  this  the  pressure  whi(4i  may  be  exerted  by  the  products  of  wound- 
in  feet  imi  and  the  obstruelion  which  may  be  ofteriNl  to  their  free  esca|3e. 
8inee  the  pia  particularly  possesses  a  stratum  of  IcK>se  rich  teilematona 
connective  tissue,  there  is  nothing  to  prevent  traumatic  inHanmiation  of 
tliis  nietnbnuie  assuming  an  even  phlegmonous  tyjM>,  which  may  pursue 
the  same  nipid  and  disastrous  cour^n:*  In^re  as  elsewhere  in  the  body  ;  one 
feature  of  which,  tjf  course,  is  purulent  exudate,  which  will  be  found 
particuhirly  not  upiui  the  free  surface  of  the  arachnoid,  but  in  the  [jaren- 
ehyma  of  tlie  [im  itself.  Here,  as  in  other  connective  tissue,  pus  follows 
the  ve.ss<^ls,  particularly  tlie  veins,  and  the  more  violent  the  pnHH.\ss  and 
the  longer  it  lasts,  the  more  the  veins  will  l>e  inv*»lved,  while  the  mem* 
bnme  itself  will  Ih'Ckuic  thieker  and  harder  and  niore  s^^jKirable  fnjm  the 
underlying  cortex,  Wlieu  the  jimeess  is  of  eompanuively  slight  inten- 
sity^ the  membrane  becomes  less  upaque, 

Fn)m  the  Ijegiuning  the  ecrebro-spinal  Huid  is  made  cloudy  and  eon- 
tains  numerous  floc^culi,  which  give  it  a  peculiar  a|)i>earunce.  Ikiubt- 
less  its  aunnint  witldn  the  ventrieles  ana  the  subarachnnid  s]mce  is 
increiiscnl,  and  it  becomes  more  and  more  mixetf  with  jHirulent  and 
fibrinous  d^lms. 

Tnuimatie  meningitis  is  always  most  marked  at  the  point  of  itijun\ 
and  sometimes  remains  more  or  less  liniited  aliout  this  point.  When  it 
extends  to  the  base,  however,  it  reaches  a  high  degn^  of  violence,  and 
may  even  extend  down  tlie  spinal  eanal  and  |>erha|Js  aUmg  the  ^hetitlii^ 
of  the  spinal  nr-rves.  Bi'rgnmun  relates  that  in  at  least  thri»e  instanfH.!S 
he  has  seen  a  spinal  meningitis  Ji^llowa  ht^snl-injury  where  its  anatomical 
lesions  were  visil>le  down  so  llir  as  the  eauda  ei|uina. 

Clinicidly,  we  may  divide  these  cases  into  those  which  appear  (Mime 
time  after  head-injury — perhaps  seveml  days — and  those  which  even 
frnm  the  beginning  present  signs  of  mciiingeid  infeetion  ami  disturbanciv 
Or  we  may  grijup  them  again    into  tlnise  where  the  lesions  apjuirently 
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remain  confined  to  the  convexity,  and  those  which  present  signs  of  basilar 
meningitis. 

When  the  disease  is  fairly  limited  to  the  convexity  and  the  patient 
passes  several  days  without  signs  of  the  disease,  it  begins  usually  with 
chills  and  malaise,  with  increasing  temperature,  after  which  the  symp- 
toms soon  assume  a  pysemic  type,  from  which,  however,  it  perhaps  may 
be  distinguished  by  the  fact  that  pyaemia,  as  such,  seldom  develops  until 
after  the  end  of  the  first  week,  whereas  meningitis  may  set  in  on  the 
third  or  fourth  day.  Pysemia,  too,  is  more  likely  to  be  accompanied  by 
frequent  chills.  In  these  meningeal  cases  the  pulse  becomes  more  fre- 
quent, at  first  full  and  then  small ;  the  patients  become  disturbed  and 
restless,  sometimes  almost  uncontrollable,  complain  of  headache,  crj'  or 
moan,  grate  the  teeth,  make  sometimes  frantic  efforts  to  get  out  of  bed, 
and  finally  become  quite  delirious  and  in  every  respect  uncontrollable ; 
the  face  becomes  red ;  the  eyes  glisten.  After  a  while  a  period  of  quiet 
succeeds  the  restlessness ;  the  delirium  subsides  into  stupor  or  into  deep 
sleep ;  the  pupils  are  narrowed,  and  remain  without  reaction  to  light ; 
sometimes  the  pupil  upon  the  injured  side  becomes  dilated,  and  in  some 
of  these  cases  ophthalmoscopic  examination  will  show  a  commencing 
neuritis.  A  meningitis  in  these  cases  may  also  be  distinguished  from 
pysemia  by  the  occurrence  of  clonic  spasms  of  certain  muscles  or  by 
paralytic  phenomena.  In  many  of  these  instances  it  will  be  possible 
by  symptoms  present  to  localize  more  or  less  accurately  the  site  of  the 
disturbance. 

In  those  cases  where  the  patient  is  from  the  beginning  unconscious, 
and  remains  so  for  a  long  time,  we  lack  many  of  the  indicative  manifes- 
tations of  meningitis ;  nevertheless,  paralyses  or  cramps  coming  on  after 
two  or  three  days  should  make  us  watchful,  and  the  temperature  should 
be  closely  scanned  for  such  indications  as  it  may  afford.  It  is  known 
that  resorption  of  intracranial  hemorrhages  seems  to  be  accompanied  by 
a  certain  aegree  of  temperature  elevation,  perhaps  up  to  39°  C  When 
the  temperature  rises  much  above  this,  meningeal  complications  should  be 
suspected. 

Traumatic  basilar  meningitis  occurs  most  often  with  fissures  of  the 
base.  Its  symptomatology  is  not  so  significant  as  that  of  meningitis  of 
the  convexity,  since  we  are  less  likely  to  have  the  distinctive  paralyses 
and  signs  of  congestion.  When,  however,  in  these  cases  the  ])ulse 
becomes  smaller  and  the  temperature  quickly  rises,  we  should  regard 
these  as  signs  of  extra  importance,  and  may  look  for  signs  of  in- 
volvement of  certain  of  the  cranial  nerves ;  as,  for  instance,  the  facial 
or  the  auditory.  Sometimes  there  are  paralyses  of  others,  like  the  ocular 
motor  or  abducens,  whose  origins  or  exits  from  the  skull  are  thus  involved. 
Thus,  should  there  be  ptosis,  dilatation  of  the  pupils,  paralysis  of  the 
tongue,  loss  of  pharyngeal  sensibility,  etc.,  we  should  be  (juick  to  sus{)ect 
extension  of  meningitis  along  the  base  of  the  brain.  One  of  the  most 
significant  signs  of  all  in  these  cases  is  cnuiip  or  stiffness  of  the  cervical 
muscles,  which  has  long  been  held  distinctive  also  in  cases  of  tubercular 
basilar  meningitis.  Although  this  sign  is  accurately  due,  probably,  to 
involvement  of  the  upper  ])art  of  the  cervical  cord,  it  simply  means 
extension  of  a  condition  which  is  already  very  grave,  and  the  sign  is  to 
be  looked  for  in  all  these  cases.     Indeed,  this  sign  is  of  sufficient  value 
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to  justiiy  diagiiosi^s  even  in  the  absence  of  other  phenomena.  Finally^ 
it  is  said  that  the  su<l<!*ii  iKH-urrenee  uf  alhiiniin  in  the  urine  and  increuise 
of  phosphates  are  very  likely  to  happen  in  these  eases^  and  it  is  alwavd 
W(nth  while  to  tnaUe  the  exaniinatioii.  The  existence  of  previous  roniJi- 
tloiis  nej:pitivino^  this  evitknee  shonld,  however,  if  possible,  I je  eliniimited. 

The  prog-no  sis  of  pnrnlent  meningitis  is  the  worst  ]**is4?ible»  The 
h'njL^th  iif  time  diu'iiig  whirli  this  disease  may  htst  can  only  In*  appn»xi* 
niatively  propliesied  :  the  majority  of  eases  do  not  last  over  thive  <Uiys, 
ahlioiiirh  s<jnie  of  them  are  known  to  extend  ovxt  even  two  weeks;  in  a 
geoend  way  we  may  siiy  lrt>m  three  to  five  day?*. 

Treatment  seems  to  he  almost  tibsolntely  fntile,  it  being  vai?tly  better 
to  take  ineasnres  by  whieli  this  condition  may  be  prevented  than  to 
endeavor  to  treat  it  when  too  late.  One,  <if  eonrse^  slirndtl  make  the 
endeavor  l)y  ener^etie  por^ation^  possibly  with  venesection  and  the 
immediate  administration  of  mercii rials,  to  do  what  he  can.  The  only 
thini!^  whicti  proimbly  oilers  any  pr<>sjieet  is  a  reo|»enio^  of  the  wonnd  or 
a  Iresh  trephining  for  tlie  }>nrpose  of  irrigation  and  dniinage.  In  such 
ca^e  should  tliere  be  suspicion  of  eortieal  abscess,  it  will  of  cH>nr»e  athi 
nothing  to  the  danger  to  make  projKT  exploration  with  the  aspirating 
needle. 

In  a  memorable  paper  Ijy  8.  W.  Giijss*  are  the  following  wonls,  true 
now  as  they  were  over  twenty  years  ago :  '"The  treatment  of  eomprej^ 
sion  of  the  brain  from  etfiisiiin  ui*  pns  is  pnn*ly  surgical ;  and  all  authors 
are  nnaninions  in  the  opinion  that,  unless  the  matter  be  evacuated,  the 
pitient  will  tlie,  although  they  are  equally  agreetl  that  this  measure  hohk 
out  but  little  ehanee  for  life.'' 

The  Indk  of  the  paper  is  a  powerful  plea  for  that  which  goeras  to 
be  now  seldom  jinietised — /.  *\  the  siime  treatment  of  a  suppurating  dnral 
aivity  tliat  we  are  now  most  ready  tt)  carry  init  when  other  serous  sacs 
are  converted  into  abscess-eavities.  We  do  not  hositate  now  to  ojien  anil 
wash  out  the  joints,  the  peritooeunr,  the  pleura,  nor  even  the  pericardium, 
nniler  these  eireumstauces  ;  then  why  tmt  the  dura,  even  th*>ugh  this 
necessitate  more  than  one  trcpliine  opening?  Of  11  teases  collect*^  by 
Gross,  all  more  than  twenty-five  years  ago,  o  (/,  e,  45  j>er  cent.)  recovered. 


Traumatic  Brain-abscess, 

We  distinguish  between  acute  and  chronic  abscess  as  the  result  of 
hea<I-injurirs.  Amoiitf  ilie  fui-mer,  acute  suppurations,  which  (K^cur  more 
or  less  in  the  deptli  i»f  a  eoutused  or  injured  l>rain,  may  i»cenr  during  the 
first  few  <lay^  after  injury,  and  may  run  a  course  combined  witli  menin- 
gitis or  inde|K'udeut  of  it,  except  as  they  may  terminate  by  it*  The 
ordinary  form  of  at'ute  cerebral  abs4*ess  of  traumatic  mngin  oeetirs,  how- 
ever, within  the  fir^t  two  weeks  after  an  o|K'n  injury  to  the  bniin,  and 
commonly  in  the  shape  ol*au  acute  cortiral  abscess.  It  lies  under  a  more 
or  less  compromised  meuibrane,  in  vohnue  Hunetimes  ijf  considend>le 
size,  is  surrounded  Ijv  a  zttne  tif  rnl  softening,  and  this  by  another  of 
bra  iiiH  edema  ;  its  pus  eon  tains  <"«jnsidemble  free  fat  and  detritus.  When 
one  studies  a  large  number  of  brain-injuFies  which  have  terininatc^d 
dttring  the  first  ten  days  or  so,  he  receives  the  impression  that  in  lace- 
^  Am*  Jowm.  Med.  Sci.,  vol.  Ixvi.,  1S73,  July,  p.  57. 
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rated  wounds  of  the  convexity  meningitis  is  the  most  frequent  cause  of 
death,  while  with  contusions  at  greater  depth  it  is  more  likely  to  be  acute 
softening  and  oedema,  which  produce  death.  If,  however,  the  case  escape 
a  diffuse  meningitis,  and  if  pus  may  find  exit  through  an  open  wound, 
there  is  a  possibility  of  spontaneous  recovery ;  granulations  may  be 
formed  from  the  surrounding  tissue  which  take  the  ordinary  course  and 
finally  cicatrize. 

Quite  distinct  clinically  are  the  chronic  traumatic  abscesses.  These 
are  less  often  cortical,  but  more  commonly  are  met  with  in  the  depths 
of  the  brain.  Their  etiology  is  not  so  simple.  Clinically,  they  are 
usually  marked  by  a  prolonged  suppuration  affecting  the  wound,  and  it 
may  be  that  the  periosteum  is  also  involved.  Another  class  of  these 
chronic  abscesses  has  yet  another  origin.  Bergmann,  for  instance,  reports 
the  case  of  a  middle-aged  man  who  had  suffered  for  a  long  time  from  a 
retropharyngeal  abscess  which  broke  into  the  pharynx  and  left  a  fistulous 
track  which  constantly  discharged  pus.  In  his  case  autopsy  revealed 
disease  of  the  basal  jwrtions  of  the  skull  and  of  the  occipito-atloid  joint ; 
the  right  transverse  sinus  was  filled  with  an  infected  clot ;  from  this 
sinus  two  involved  veins  led  into  an  abscess-cavity  in  the  right  occipital 
lobe.  In  many  other  instances  in  which  the  history  of  trauma  is  more 
or  less  prominent  abscesses  have  occurred  in  peculiar  ways  or  in  peculiar 
localities.^  In  the  N.  Y,  Med.  Joum.  (1875,  vol.  i.)  is  a  report  of  a  total 
rhinoplastic  operation  where  the  integument  from  the  forehead  had  been 
employed  ;  after  seven  days  convulsions  set  in,  and  death  followed  on  the 
eighth.  There  was  found  an  abscess  near  the  lateral  ventricle,  and  the 
longitudinal  sinus  was  filled  with  thrombi.  Meyer  has  reported  five 
other  more  or  less  similar  cases.  Multiplicity  of  abscesses  has  also  been 
frequently  noted. 

The  following  case  well  illustrates  this  matter  of  multiple  lesions : 
It  occurred  in  a  lady  approaching  elderly  life,  from  whose  upper  nasal 
passage  on  one  side  a  polyp  was  removeil  by  my  colleague,  Dr.  Hinkel 
of  Buffalo.  At  first  she  did  well,  but  later  rather  severe  nasal  symj)- 
toms  presented  themselves,  and  at  the  expiration  of  about  four  weeks 
she  developed  brain-symptoms  and  became  unconscious.  In  this  com- 
atose condition  there  were  no  localizing  symptoms  whatever,  and  it  was 
from  inference,  rather  than  fnmi  any  safer  guide,  that  we  decided  to 
explore  the  frontal  lobe.  Accordingly,  without  an  anaesthetic,  I  raised 
a  frontal  flap,  and  made  a  good-sized  trephine-opening  about  2.5  cm. 
above  the  orbit  on  the  side  from  which  the  l>olyp  had  been  removed. 
After  opening  the  dura,  which  appciired  normal,  I  used  the  needle  of  an 
exploring  syringe  and  passed  it  in  in  several  directions,  once  quite  through 
the  falx  and  3  cm.  into  the  other  hemisphere,  searching  for  ])us.  Upon 
the  fourth  or  fifth  attempt  this  was  found  directly  back  of  the  trephine- 
opening  and  at  a  depth  of  about  3  cm.  The  abscess-cavity  was  then 
freely  opened  and  12  c.  c.  of  fresh  pus  were  evacuated.  The  cavity  was 
drained  with  rubl>er  tubing  and  the  wound  closed  and  dressed.  The 
patient  never  recovered  consciousness,  but  died  the  following  day. 
Examination  was  fortunately  permitted,  and  it  was  found  that  on  the 
other  side,  in  almost  exactly  the  corresponding  locality,  was  a  similar 
collection  of  pus  of  about  the  sjmie  amount.     The  point  of  my  needle 

'  See  Bergmann,  L  c,  p.  510. 
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mast  have  gone  witiiiii  a  very  t^hort  distance  of  it,  although  it  was  com-1 
pletely  missed. 

It  is  only  ttie  chronic  abscesses  which  show  encapsulation,  tliis  being 
entirely  lacking  in  flic  ucote.     This  capsnh^  is  often   more  or  h^ss  of  tlie 
cljanuter  of  the  ppophifiartic  menil»rane  which  the  writer  has  elsewhere* 
alluded  to  as  destTving  ihh  designation,  and  not  the  old  name  of  py< 
genie  nienihrane.     The  chronic  abscesses  may  extend  over  lc»ng  periodi 
of  time  ;  in  tme  e-ase  in  my  own  practice  this  was  nine  years,  and  (ier 
hardt  and  utliers  liave  mentioned  twenty  and  more.     Fus  Uxm\  these  has' 
a  more  or  less  greenish  t*i»Ior  and  aind  react imi  ;  while  onlinarily  witliout 
odor,  it  is  sometimes  extremely  fftid,  es|>ecially  when  in  the  neighbor^j 
hotxl  of  the  ear  or  when  pnHhiced  Uy  necrosis  of  bone.  ' 

For  the  sjmiptoms  and  diagnosis  of  It  rain -abscess,  acute  and 
clironic,  the  reader  is  referred  to  tlie  section  on  Infectious  Processes  in 
the  Brain, 


Prolapsus  (or  Heri^a)  Cerebri. 

Lacerated  wounds  of  the  brain  in  connection  with  comjx»und  and  I 
gunshot  fraetiires  fre([nently  give  rise  to  the  esca|3e  of  brain-matter  j 
from  the  external  womuL     This  may  escufje  with  the  bl<x>d  at  the  tiinej 
of  the  aecident  t*r  it  may  present  itself  ihn'ing  the  ensuing  davs.     It  isj 
more  likely  to  occur  when  the  skull  has  been  injured  by  a  didl,  lar 
perforating  object.     In    tlicsc   i-ases,  as   one  washes  and    cleanses   the 
wouml,  he  observes  lirain-niattcr  in  the  hair,  in  tlie  bloo<l-clot,  nerbapg 
in  the  provisional  wound -dressing  which  may  have  l>cr'n  applied  as  au 
emergency  clressing,     Es(*a|K*  of  the  L»rain  from  its  proper  <*avity^  wliiel: 
occurs  (hiring  the  first  few  days  after  the  injury »  has  been  caHcd  by  th€ 
English  surgctms  **  hernia  cerebri" — ^a  term  which  Bergiuann  eriticis 
since  the  term  "hernia**  would  imply  some  protrusion  tiocurring  beneatfc 
the  skin*      This  sulicntancous  protrusion  is  seldom  met  with,  and  h€ 
would  suggest  the  term  ^' pn^lapsas  cerel»n*'  as  a  more  accurate  substi- 
tute.    This  pmtrusi*)!!  may  vary  in  size  from  a  small  tunjor  to  one  thel 
817.4'  of  a  list.      It  is  detenu iiitH I,  of  course,  by  an  increased   intnu^ranialj 
pressure,  cither  as  the  ix'sult  of  s^^rous  imbiljition  or  as  the  result  of| 
brain-abscess.     When  the  latter  is  present,  it  will  be  found  in  the  iiauie 
diate  neigliborhocKl  of  the  protnuletl  part.     Prolapse  of  this  varietyl 
appears  always  by  flpgrees,  im»r»^as(\s  in  wiz*',  and,  as  a  rule,  finally  com-* 
pleti'ly  iills  the  opening  through   which  it  esc-apes.      Its  growth  is  nolj 
raj^id  at  tirst  ;  after  a  little  it  increases  very  sh>wly,  and  tlu'n  comes  to  ; 
complete  standstill.     As  a   rule,  these  protrusions  occur  through  ^nuill 
opi'inugs,  such  as  those  made  by  gunshot  wounds,  etc.     It  is  rare  whei 
we  have  a  hernial   pmtrusion  through  a  large  cninial  defect,  althongfa 
Hewett  has  seen  sut*h  a  case  af\cr  fomidete  s^^piration  of  the  frontal^ 
iKine.     The  existence  of  a   pit»lapsp  of  this  kind   implies  necessarily  a 
hi<Tration  i>f  the  dura,  whirh  is  nnc  reaN»n  why  it  has  Ix^-n  occjisionally 
met  with  after  the  rinUtjiuy  opcnitions  fur  tri'phiinng  in  which  the  dnn|| 
has  Ijcen  incised*     Of  4*1  hernias,  so  (*alK'd,  of  tliis  charat»tcr,  mentionet| 
in  the  history  of  our  Civil  War,  25  octnirred  after  removal  of  [nHH*s  irf 
bone,  and  4  after  trephining.     In  ileli!)uratc  operations  it  has  ffdh>wec' 

*  TheMUUer  Leclurts  on  Surfj,  PathMmjif  \hy  Ro^well  Fitrk.  etc  J.  ^{.  Loiijs.  iSfJ'J,  |i.  t$:il 
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as  a  sequel,  especially  in  those  cases  where  abscess  has  been  suspected, 
but  not  discovered,  in  which  it  occurs  as  the  result  of  a  continually 
increasing  intracranial  pressure. 

Those  lesions  which  permit  prolapse  occur,  almost  without  exception, 
on  the  convexity  of  the  skull.  The  diagnosis,  however,  has  been  made 
by  discovery  of  the  escape  of  brain-matter  along  with  pus  from  the  ear. 
It  does  not  follow,  then,  that  every  discharge  from  the  ear  in  these  cases 
is  necessarily  purulent.  Billroth  saw  in  one  case  of  head-injuiy  that 
discharge  from  the  ear  was  occurring,  mixed  with  blood,  which  looked 
as  if  it  might  be  either  pus  or  brain-material.  With  the  microscope, 
however,  it  was  found  to  contain  only  epithelial  debris  and  concerned 
onlv  the  external  ear.  Hawkins  is  quoted  by  Hewett  as  having  to  do 
witli  a  boy  who  had  been  shot  through  the  right  malar  bone,  the  bullet 
entering  the  brain.  On  the  seventh  day,  having  been  free  from  symp- 
toms in  the  mean  time,  he  became  delirious,  and  then  unconscious. 
Brain-material  escaped  from  the  external  wound,  where  there  developed 
a  tumor  of  considerable  size.  The  patient  died  after  thirty  hours,  and 
there  was  found  the  track  of  the  bullet  beneath  the  orbit  into  the  sphe- 
noid, whose  great  wing  had  been  injured,  through  which  canal  the 
brain-material  had  escaped  to  the  outside.  Holmes  also  has  mentioned 
a  prolapse  of  the  brain  into  the  orbit,  the  greater  part  of  the  anterior 
convolution  being  concerned.  A  large  amount  of  brain-material  may 
escape  in  some  of  these  cases.  Baum  ^  has  mentioned  a  case  of  brain- 
prolapse  where  on  the  eleventh  day  clear  blood,  evidently  that  from  the 
ventricle,  began  to  escape.  Probably  the  majority  of  cases  of  this  kind 
are  fatal,  death  being  finally  caused  by  extending  inflammation,  espe- 
cially by  leptomeningitis  suppurativa.  The  mortality-rate,  however,  is 
smaller  in  the  modem  aseptic  era  than  it  was  a  generation  or  so  ago. 

In  a  general  way,  the  prognosis  of  later  prolapse  or  of  so-called 
hernia  cerebri  is  unfavorable.  There  is  always  risk  in  these  cases  of 
(edematous  swelling  or  inflammation,  either  of  which  may  ])roceed  to 
gangrene.  Pirogoff  observed  that  during  the  Crimean  War  all  cases  of 
gunshot  wound  were  followed  by  prolapsus  cerebri.  Dcmme  observed, 
in  the  Italian  War  of  1859,  5  recoveries  out  of  21  cases.  Of  the  43 
cases  mentioned  in  our  own  Civil  War,  only  7  recovered. 

These  protrusions  of  the  brain  are  rarely,  if  ever,  covered  with  dura, 
since  a  defect  in  this  membrane  is  the  essential  characteristic  of  their 
formation.  That  part  which  presents  externally  may  have  a])pear- 
ances  akin  to  those  of  normal  brain,  or  these  may  be  very  much  modi- 
fied, both  color  and  consistence  varying  greatly  and  depending  in  no 
small  d^ree  upon  the  amount  of  vascular  obstruction,  also  upon  the 
length  of  time  which  has  elapsed  since  its  occurrence.  Infiltrations, 
gangrenous  sloughs,  sup])urations  here  and  there,  or  granulations,  both 
disfigure  and  disguise  the  real  brain-substance. 

It  does  not  follow  that  every  tumor  which  presents  through  an  open- 
ing in  the  skull  is  necessarily  of  this  character.  Hemorrhages  from  the 
pia  with  escape  of  blood-<4ot  through  a  small  laceration  of  the  dura, 
after  further  mo<lification  of  the  same  by  external  environment,  may  be 
mistaken  for  prolapsus  cerebri.  Such  ('h>ts,  c(mtaining  perhaps  tissue- 
shreds,  may  receive  a  sort  of  covering  from  the  external  parts,  or  in 

*  Ctnircdblatt  f,  Chir.,  1877,  p.  841. 
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certain  instances  have  been  found  eovered  with  mould  or  with  adven-l 
titifnis  luak^rial  wliieh  eoiii|iletely  niasLs  tlioir  wnl  uiiture.     There  are! 
alsu  tuimnv  whieli  cunsi.^t  of  irninulation  tis^snts  in  wliicli  prulifemtion  is 
nii>Hl,  whieh  may  spriiiij:  fnmi  the  duni,  or  [Missihly  rr(»in  tlie  l»«»ne  it-^elf, 
and  whit^h,  presenting  externally,  niiiy  l>e  iiiistaken  again  fur  genuine  pri> 
lapsus  cerebri.     Sehniiilt^  has  reiKirtitl  snch  a  case :   A  boy  of  four  who 
fell  upon  a  nail  unstained  n  wound  of  tlie  jiknll,  which  cicatrize*!,  but 
later  l>roke  open,  and   presented  a  livid   pulsiiting  tumor  snrronndetl 
ahrnptly  by  the  bone,  tlie  tnnior  Ix'ing  about  the  si^e  of  a  walnut.     After 
death   it  was   ftnind  that  tliis  tumor  rurisiste*!  of  extremely  va,*4cular 
conneetive  tissue  whieli  had  its  origin  in  the  (hint.     Underneath  it  lav  ] 
a  targe  abscesij  involving  the  entire  frontal  and  part  of  tlie  temporal 
lobt/ 

Extensive  protrusions  of  this  character  frefpiently  undergo  gangrene;! 
the  neerotie  part  becomes  dark,  smells  badly,  and  is  often  in  the  highest ' 
degree  tilfcnsive,     Un] ilcasantly  and  iinfav(Ji*alt!y  as  tliis  j)rocess  would 
be  generally  regarded,  it  is  not  particularly  dangenais,  for  it  is  often  f*»l- 
hnvcil  by  ci«itnziiticm  and  healing.     After  se{iamtion  of  the  dead  part 
the  stump  betN>mes  covered  with  grauulatinns,  recedes,  and  h  Hnally 
rooted  over  Uy  ctmnective  tissne.  which  atfinxls  \(ny  jM^rfect  protection. ' 
Sianetinies,  Imwever,  this  later  prottn-tinn  fails,  and  jmtients  are  left  with] 
a  gmnnlating  tuniiir  nf  this  chamcter, 

SpcH'ial  treatment  fir  prohipstis  cerebri  is  out  of  the  nuestion*  In 
recent  cases  abscdnte  cleanliness  ami  aseptic  dressings  are  tlie  best  pro- 
tection ;  the  later  forms  of  hernia  cerebri  need  to  be  treated  in  such  a 
way  that  bnth  lirain-cMmgestion  and  nieiiingitis  shall  be  avoideti.  This  . 
can  jinrhajjs  best  he  dune  by  antiseptic  dressings  and  energetic  apidiea* 
tion  of  cohL  LroetdizcHJ  pressure  does  gooil  in  s<imc  cases;  in  others  it 
am  not  be  liorne.  Signs  oi'  abscess  should  be  watched  for,  and  explora- 
titm  of  the  nmlerlying  bmin-tissiie  isoften  justitiahlc  or  plainly  indicateil. 
Excision,  cauterization,  and  ligation  are  generally  held  to  be  dangerous, 
althongli  tmv  reads  ijf  occasiimal  success  after  these  pnweilurcs.  Some 
cases  jtave  been  pn*viile*l  with  jjrotection  in  the  shajK^  of  shields  matle 
of  camitcbouc,  ccllultiid,  or  metal,  which  have  had  to  ije  worn  for  vary- 
ing lengths  of  time.  Skin-transplantation  ha>  also  been  successfully 
practised  in  order  to  assist  in  the  pnK*ess  of  cicatricial  protection. 

Injuries  op  the  Cranial  Nebvks  in  Connection  with  Trau- 
matic Lesions  of  the  Cranium. 


OLFACTORY    XERYE* 

Injnry  of  the  olfactory  bnlb  by  gunsh(>t,  with  h>ss  of  sense*  of  gniell,  I 
was  perhaps  lii>^t  desiTilx-d  by  Jobert.  The  hall  jxTforated  the  right] 
orbit  atitl  went  through  tin*  root  of  the  nose  ;  the  patient  died  of  enceph- 
alitis and  the  cthnutid  wa>  found  siiattcred.  Other  sfmiewhat  similar 
ca.s<^s  have  since  been  recorde^l  by  numerous  surgeons.  The  tK*currence  . 
of  an(»sinia  after  injury  to  the  skull  tii'  other  character  is  of  no  little  I 
surgical  interest.     Thc^  first  note  of  thi^  condition  wa^^  made  by  OgU%*j 

*  HftyntJvheA  lntfftitf€Ttzhtntt,  1866,  No.  2, 
'  Mrd.'Chir.  Tmns.,  ISTO,  vol  Uii.  p.  263. 
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Later^  Knight*  collected  22  cases  of  this  kind.  In  10  of  them  there 
had  been  tne  ordinary  symptoms  of  l)asal  fracture,  among  which  four 
times  the  occiput  was  involved,  twice  the  ear,  and  once  each  the  tempo- 
ral and  frontal  region.  In  the  other  12  instances,  in  6  the  blow  was 
received  upon  the  occiput,  and  in  2  upon  the  side  of  the  head ;  details 
were  lacking  in  the  other  cases. 

Furthermore,  the  function  of  the  olfactory  bulb  may  be  interfered 
with  in  other  ways,  as,  for  instance,  by  infiltration  of  blood  along  the 
sheath  of  the  nerve  through  the  pores  of  the  lamina  cribrosa.  In  these 
cases  the  loss  of  function  is  not  permanent.  Thus,  Brodie  has  recorded 
the  resumption  of  function  after  one  year.  The  instances  recorded  by 
a  number  of  authors  thus  show  that  an  isolate<l  loss  of  smell  may  haj>pen 
after  head-injuries,  not  so  much  necessarily  as  a  paralysis,  but  as  a  dis- 
turbance of  function  from  which  recovery  may  follow.  Of  course  it 
may  be  combined  with  injuries  and  disturbances  of  function  of  other 
nerves  or  organs.  It  does  not  necessarily  follow,  however,  that  loss  of 
smell  is  due  to  injury  of  the  olfactorj'  bulb,  since  Hewett  has  recorded  a 
mistaken  diagnosis  where,  owing  jmrtly  to  facial  paralysis  and  partly  to 
dislocation  of  the  septum,  the  left  nostril  was  completely  closed,  its 
dilating  muscle  being  paralyzed,  and  in  which,  of  course,  smell  on  this 
side  seemed  to  be  destroved. 


INJURIES  OF  THE  SEC70ND   PAIR. 

The  optic  nerve  can  be  injured  anywhere  between  its  origin  and  its 
entrance  mto  the  sclerotic.  Lawson  ^  records  a  division  of  the  nerve  by 
a  knife-blade.  By  violence  applied  from  without  the  nerve  has  been 
torn  from  the  globe,  as  reported  in  several  instances.  Foreign  bodies 
have  also  been  imbedded  in  the  nerve,  which  have  caused  not  only 
atrophy  of  that  eye,  but  sympathetic  disturbance  in  the  other,  and  have 
necessitated  extirpation.  Leber  divides  the  injuries  of  the  optic  nerve 
into  those  which  occur  posteriorly  to  the  entrance  into  its  trunk  of  the 
central  vessels  and  those  which  occur  anteriorly  to  it.  In  cases  of  the 
first  group  the  ophthalmoscopic  picture  may  l)e  normal,  at  least  for  some 
time,  only  changing  after  a  number  of  weeks  as  the  papilla  undergoes 
white  atrophy.  In  the  second  gn)up  the  changes  pnxluce  results  much 
resembling  those  of  embolism  of  the  central  artery ;  the  distinction  be- 
tween arteries  and  veins  is  lost.  If  after  a  few  days  the  vessels  can  fill 
themselves  again,  the  veins  api>ear  hypenemic. 

Of  the  88  basal  fractures  studied  by  Holder,  the  optic  canal  was 
found  compromised  in  54,  and  in  42  of  these  54  the  optic  sheath  was 
found  more  or  less  filled  with  blood.  Just  how  this  blood  gained  en- 
trance here — whether  through  the  fissure  of  the  bone  and  the  optic 
sheath,  or  whether  by  hemorrhage  from  the  intrinsic  vessels  of  the 
nerve — is  not  completely  set  forth.  The  great  frequency  of  fissures 
involving  the  optic  foramen,  and  the  still  greater  frequency  of  optic 
lesions  after  serious  injuries  to  the  head,  afford  an  important  indication 
in  the  study  of  these  cases.  It  is  also  known  that  fragments  of  bone 
splintered  off  from  the  optic  canal  may  injure  the  nerve.  Such  cases 
liave  betm  reported  by  Larrey,  (leniuseus,  and  othei's.     Phillips  recog- 

*  Boston  Med.  Journ.,  Sept.  13,  1877.  =*  Lancet,  1875,  i.  p.  13. 
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nized  this  eondition  (luring  an  autopsy :  a  piet^e  of  iron  had  penetrated 
into  the  left  nrhit  antl  tletachod  a  piece  of  bone  from  the  ethmoid,  and 
this  liad  divide<l  the  optie  iierve.^  In  opbthidmologiciil  literature  other 
eanes,  more  or  Ivi^s  cor  responding  to  those  hintiijd  at  above,  may  be  found 
iletailed  at  length. 


r^^JURIES   OF  THE  OTHER   OCULAR   KERVES. 

The  oonlo-mot4n%  or  thinl,  nerve  may  l>e  injured — at  lea^t  siome  of 
its  hmnehes  may — ihiriiij::  the  aet  of  paHnrition  by  the  pres*?ure  of  ul>- 
stetric  foreeps,  as  Xadaiid  ^  has  twiee  seen.  This  pandysrs  wa.s  nntluteral 
and  disappeared  in  a  ftw  days.  In  the  cclebnrkHl  tarn()ing-irnn  ease — a 
speeirneu  tit"  uhieh  is  ntnv  in  the  Harvanl  Musi'Uin^ — the  4Kado-niotor 
nerve  was  divided.  So  in  a  ease  uf  frat^tnre  of  the  i>rljitnl  riMjf  iSelwyn 
foniid  the  nerve  torju  Si,  too,  in  tlie  ea>ie  af  Gemnseus,  siKtken  nf 
abuve,  tlw  orliit  hatl  beeji  p<' net ra teil  liy  one  blade  of  a  pair  of  seissors, 
witli  pandysis  <tf  the  oenlo*motor  and  other  motor  mnseles  of  the  eye- 
Paralysis  of  the  oenlo-jnoti>r  hfi^  also  been  observed  as  the  refiult  of 
severe  head-injuries  in  wliieh  tlie  eerel*nd  symptoms  have  lasted  for  a 
lonji:  time.  The  explanation  for  tliis  has  not  been  fortheoming  at  the 
autopsy,  but  tfie  (*lim*eal    fact  is  eertain. 

Paralysis  of  the  truehlear  nerve  atter  head-injury  has  been  much  \em 
seldom  observed.  Ber^^njnnn  rep)rts  one  CJise  :  A  tbiilv-seven*year-(dd 
man,  falUn^^  fr^nn  the  tlnid  story  *A'  a  house  upon  the  pavement,  Imjke 
seveml  bones,  had  a  wound  of  the  fui'ehead  with  all  the  ap|>i'aranees  of 
brain-eoneiissiun,  and  Ided  violently  fi\im  the  nose.  He  lay  tor  fourteen 
days  liefore  rei-overin^  eoj)seiunsness.  la  the  tifth  week  he  eomplaineil 
of  d<)td>le  vision  ;  at  the  end  of  ten  weeks  it  was  evident  that  the  diphjpia 
bade  fair  to  lie  |>ermanent.  In  this  ciise  the  jx^adiar  pn»trusion  assumed 
by  the  left  eye  made  it  evident  tbnt  the  superior  f*ldi*jue  was  paralyzcxL 
Sjmewhat  similar  €uses  havct  been  reeorde^l  by  ^\'harton  Jones  and  by 
Herb. 

Altliou^'^fi  the  abdneens  runs  In  a  fisstire  alontir  tJK*  so-often  fraeturetl 
petrtHjs  bone,  a  rufUure  i>f  the  nerve-trunk  h^is  never  been  notiee<l  in 
autopsies  save  onee  :  A  forty-year-old  man  fell  from  a  height,  striking 
ujN^rj  Ins  feet,  sustahutjjLr  symptoms  of  mild  eonenssion,  Ttiree  weekii 
hiU'V  tlie  abdneens  was  |  windy  zed  ;  fnur  mnutlis  later  a  furious  delirium 
develo|HHl,  ami  he  dit'd.  l^pnn  auto|»sy  I  Kith  elinoi*!  pnjeessc*s  were 
fitund  broken  from  their  bases,  and  thrmi^di  the  n|»per  third  of  the  right 
|>etrfais  bone  there  was  a  trausversi*  fnieture  with  loosening  of  a  small 
stiek  of  bone.  It  was  just  here  iJiat  the  trunk  of  the  sixth  nerve  was 
torn.' 

After  basal  fraetures  involvement  of  this  nerve  ha.s  been  frequently 
observfnl,  although  the  exat*t  ehanieter  of  the  lesion  has  not  lx*en  made 
out.  The  abdneens  is  also  pandyzed  in  many  (^ses  of  pulsating  ex- 
ophthalmos. Billroth*  and  I^i^ared'*  have  rtrorded  t^st^s  of  |windysis  of 
the  sixth  and  seventli  nerves  on  tlie  same  sid^'.     It  is  eiisy  to  s?ee  how 


»  Limfion  MftL  Gaz.,  Jan.,  1841, 

'  1^3  Paratyn^i  obdi.tn'c*iUs  dts  3'iiiit«rtii-w&»,  Park,  1S72* 

*  Quoted  bv  Aran,  Atrk.  fjhu^  1S44,  vol,  Iv.  p.  191* 

*  UAirury.  ktiniL,  Wien,  1871-76,  p.  7o. 
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they  might  both  be  involved  in  a  basal  lesion,  the  origin  of  the  two 
nerves  being  very  close  together.  Both  origins  might  also  be  involved 
in  an  infiltration  or  suppuration  in  their  neighborhood. 

INJURIES  OF  THE    FIFTH   NERVE. 

An  isolated  division  of  the  fifth  ner\^e  at  the  base  of  the  skull  has 
not  yet  been  positively  made  out  at  autopsy,  although  more  than  one 
case  has  pointed  clinically  toward  such  an  injury.  Rigler  *  relates  that 
he  saw  a  Turk  of  twenty-five  who  eight  months  previously  had  received 
a  kick  from  a  horse  ujwn  the  left  side  of  the  head,  who  was  unconscious 
for  several  hours,  then  suffered  from  stupor,  headache,  and  a  corneal 
affection,  and  that  half  a  year  later  he  had  complete  anaesthesia  of  the 
r^ions  supplied  by  the  fifth,  as  well  as  loss  of  taste  in  the  anterior  two- 
thinls  of  the  same  side  of  the  tongue ;  there  was  also  evidence  of  pre- 
vious corneal  ulceration.  Involvements  of  the  fifth  nerve  are  more 
frequently  observed  in  connection  with  lesions  of  the  other  cranial  nerves. 
Thus,  Hulke  ^  saw  in  one  case,  after  a  blow  upon  the  head,  bleeding  from 
the  ear,  an  esca[)e  of  serous  fluid  for  a  long  time,  along  with  protrusion 
of  the  eye,  loss  of  sight,  and  other  disturbances  of  special  function, 
these  disturbances  lasting  for  weeks  and  bidding  fair  to  be  permanent. 
Anesthesia  of  the  trigeminal  area  after  head-injuries  appears  always  to 
lead  to  a  neuro-paralytic  lesion  of  the  eye,  as  has  been  many  times 
observed.  Emminghaus  voices  the  opinion  that  in  many  cases  of  uni- 
lateral atrophy  of  the  face  there  has  been  a  lesion  of  the  trigeminal  at 
its  entrance  into  the  ganglion  as  the  result  of  injury  in  the  neighborhood 
of  the  petro-basilar  synchondrosis.^ 

INJURIES  OF  THE    SEVENTH   AND    EIGHTH    PAIRS. 

The  facial  nerve  has  often  been  injured  by  the  obstetric  forceps 
during  parturition,  but  these  injuries  are  almost  invariably  followed  by 
speedy  resumption  of  function.  The  nerv^e  has  been  injured  at  its  exit 
from  the  skull  by  gunshot,  by  the  horn  of  a  cow,  by  the  hoof  of  a  horse, 
by  the  lancet  of  a  charlatan,  and  in  various  other  ways.* 

In  basal  fractures  the  nerve,  either  alone  or  with  the  auditory  nerve, 
has  been  paralyzed  in  numerous  instances.  In  24  fractures  of  the  base 
of  the  skull  in  the  Hamburg  Kmnkenhaus,  which  were  studied  by 
Leisrink,  5  times  the  facial  was  found  to  be  panilyzed,  and  once  both  the 
facial  and  auditory.*  Of  49  cases  collected  by  Schwartz,  in  14  there 
was  paralysis  of  the  facial,  and  in  5  of  these  of  both  nerves.  It  is  (luite 
exceptional  when  the  lesion  is  bilateral.  Bergmann  could  only  find  2 
cases  of  traumatic  diplegia  of  these  nerves — 1  recorded  by  Davaine,  the 
other  by  Ketli.  It  is  rather  curious  that  when  this  nerve  is  so  often 
involved  there  should  be  so  few  instances  of  discoverable  lesion  of  its 
trunk  rcconled  in  post-mortem  rejwrts.  Those  reported  have  been  very 
few,  one  of  the  best  of  them  being  that  by  Bell,  who  in  a  longitudinal 
fracture  of  the  petrous  bone  found  the  nerve  torn  across  at  its  entrance 

*  Romberg,  Nervenkrankheitcn,  3d  ed.,  p.  362. 
«  Med,  Timta,  1869,  vol.  ii.  p.  240. 

»  DmttehM  Arch,/,  klin,  Med.,  vol.  xi.  p.  96.  *  See  Bergmann,  p.  404. 

•  Arch.  f.  Uin.  Chir.,  vol.  xiv.  p.  55. 
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into  tlmt  bone.     When  the  facial  is  torn  across — ^ag  may  easily  hap|icii 

dnrino;  its  ti>rtuuiis  passage  thrfmjrh  the  petrous  bine — tlie  panilvi^ij* 
will  be  notiei'il  iniinediately  ufti-r  the  injury,  anil  will  probably  remain 
penoiineiit.  When  iiH[)raveiiieiit  or  reeuverv  lullows  it  i?*  immistakable 
evnMt^nee  tliat  the  nerve  was  not  diviJetL  In  these  easun  we  niav  i*ujK 
pose  that  it  ha>3  been  infiltrated  witli  blood  or  hai?  been  pres«^(  uponi 
by  cfrnguhnn  in  the  Fallopian  tmnal,  as,  in  faet,  it  was  found  to  be  in 
one  instance  by  Prescott  Hewctt.  In  one  ease,  reeonleJ  l>v  Adams,*  Ijotli 
nerves  were  paralyzed  at  first,  but  the  facial  reeovertnl  it^  function. 

To  tliose  eases  where  the  facial  |»aralysis  diR-s  not  ap|>ear  at  once 
there  is  a  peculiar  signiHeance  attaehe<L  Here  we  have  to  deal  with  a 
genuine  ascending  neuritis,  as  is  evidenced  by  swelling,  injection,  and 
softening  of  the  nerve-trunk.  Of  the  i>  eases  out  of  the  24  studied  by 
Ijcisrink,  mentioned  above,  this  kind  of  deg^'ueration  ocenri'ed  in  3, 
Yery  often  it  coincides  with  s(Tons  dist^harge  frtmi  the  eai\  but  not 
neeessiirily  so.  In  these  castas  the  iuHannnatory  process  tnivels  along 
the  fissure,  reaches  the  nerve,  attacks  its  sheath,  an<l  the  above  results 
follow.  There  is  every  reas*>n  in  these  cases  to  iear  the  at*cession  of  a 
basilar  meningitis,  which  is  the  actual  cause  of  deatli  in  so  many  frac- 
tures. In  some  cases  the  degenerative  pnx'css  can  Ijc  reoognizcMJ  as 
tnivelliug  along  tht^  diHrrent  trunks,  as  it>  results  ap[>t-ar  (icrliaps  first 
in  tlic  montli,  and  during  the  following  days  in  the  other  regions  suji- 
plied  by  lu*anches  uf  tliis  urrve.  Ilutcbinsnn "  has  rep^rtt^tl  three  clini- 
cal histories  where  between  tlie  thinl  ami  fciurtli  days  jKUnlysis  of  the 
facial  set  in,  ami  was  fallowed  by  fatal  l>asilar  meningitis.  The  peculiar 
funetiun  of  the  chorda  tympani  may  lie  studied  in  some  of  theiie  case^i 
of  injury,  and  ucfording  to  the  pn^sence  nr  ab.si'nce  of  the  sense  of  taste 
some  rlcdni*tions  may  l>c  drtuvn  as  tu  tlie  exact  point  in  the  bone  where 
the  nerve  has  bt^en  injured*  If  ah>ng  with  the  facial  paralysis  the 
auditory  nerve-functiou  is  als*»  lost,  one  may  apprcn^iate  at  once  that 
there  has  l>cen  a  transvcrs4^  fracture  of  the  petnius  in  the  neighborlKiod 
of  the  |ii»sterior  wall  t>f  the  midillc  ear.  If  the  auditory  nerve  i**  not 
l>aralyzecl,  tfie  fissure  is  probably  l(»ngiiuiliu;il  ;  if  there  Ite  any  involve- 
n»ent  of  the  auditnry  nervt^  tlie  internal  meatus  has  jirobably  Ix^^n  com- 
|vromiseiK  A  lesion  <»f  tlie  chiuila  tympani  ale  me,  withnut  panilysis  of 
the  other  branches  of  this  iR-rvc,  has  lit'cn  diagimse*!  in  at  least  one  case 
by  Brnnner.^  In  this  aiste  the  upper  part  of  the  membrana  tympani 
appeared  tliiekencd  ami  the  buny  wall  of  the  tympanum  in  it^^  neighbor- 
IrmkI  seemed  Ut  he  tlisti^rted. 

Disturbances  nf  the  auditory  nerve  have  a  much  more  exact  signif- 
it*ance  in  castas  of  basiil  fnicture  than  tliosi'  uf  the  facial.  Hemorrhage 
into  tlie  labyrinth,  as  well  as  a  filling  of  the  middle  ear  with  extravai^- 
tion,  may  of  course  iwvnr  witliout  fractnnL*  of  the  jx^trous  bone»  The 
first  would  absf)lutely  pandyze  the  function  of  hearing  on  that  side ;  the 
latter  would  at  least  seriously  affwt  it.  When  wt*  have  absolute  deafness 
in  one  ear,  with  facial  paralysis  as  well,  without  pandysis  of  taste  on  that 
side,  we  hold  that  both  nerves  have  Iw^m  injured  in  the  neighU>rhotHl  uf 
the  internal  meatus.  Tlie  fi inner  is  less  often  made  i»ut  than  the  latter. 
A  direct  injury  of  the  labyrinth  is  also  jwssible  by  penetration  of  long, 

>  iV.  r  Med.  lUc.,  lS7i  June  1.  '  iVr/i  Ttm^  1875  toL  u.  p.  6L 

*  Archiv/itr  Okrtnheilkundi^,  v.  32. 
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small  foreign  bodies  from  the  external  ear.  A  ease  is  recorded  in  the 
Gaz.  des  H6p.,  1867,  No.  130,  where  a  needle  had  been  forced  into  the 
labyrinth  in  this  way  from  without. 

INJURIES  OF  THE   OTHER  CRANIAL   NERVES. 

One  instance  is  recorded  by  Pirogoff  *  of  an  isolated  lesion  of  the 
glosso-pharyngeal :  A  soldier  suffered  a  contusion  in  the  back  of  the 
neck;  in  time  his  speech  became  affected  and  deglutition  was  made 
impossible.  The  papillae  at  the  root  of  the  tongue  ulcerated.  He  died 
one  night  of  acute  oedema  of  the  glottis.  On  autopsy  there  was  found 
in  the  course  of  the  glosso-pharyngeal  nerve  a  small  tumor,  which  was 
discovered  to  be  an  encapsulated  clot  of  blood. 

In  the  Mus^  Dupuytren  there  is  a  skull  in  which  the  line  of  fracture 
involves  the  anterior  condyloid  foramen  in  such  a  way  that  there  must 
have  been  laceration  of  the  hypoglossal.  Clinical  history,  however,  does 
not  go  with  the  specimen.  In  many  cases  of  hemiplegia  after  head- 
injury,  as  well  as  in  those  due  to  a|)oplexies,  the  patients  are  able  to  pro- 
trude the  tongue,  but  only  toward  one  side.  These  are  cases,  probably, 
of  central  disturbance,  and  not  lesions  of  the  ner\'es  themselves. 

Morton '  reports  the  case  of  a  man  suffering  fmm  severe  basal  frac- 
ture who  had  at  the  end  of  the  first  week  a  paralysis  of  the  first  and 
seventh  nerves,  and  probably  also  of  the  ninth.  He  died  in  ninety-one 
days,  and  there  was  found  in  the  left  hemisj)here  a  brain-abscess,  while 
all  the  nerves  passing  through  the  oval,  round,  sphenoidal,  optic,  and 
stylo-mastoid  foramina  were  involved  in  the  softening  and  more  or  less 
d^enerated.  This  case  illustrates  one  cause  of  secondary  paralyses 
occurring  after  head-injuries. 

Septic  Infections  within  the  Cranium. 

Under  the  above  caption  it  is  j>rojK)se<l  to  include  abscess,  thrombosis 
(the  marasmic  thrombi  being  included  for  convenience),  sinus-phlebitis, 
and  meningitis,  these  being  in  effwt  only  varying  manifestations  of  essen- 
tially the  same  pathological  conditions,  differing  aeconling  to  the  tissues 
and  localities  affected.* 

It  will  be  well,  probably,  to  begin  by  a  brief  catidogue  of  the  bacteria 
which  are  most  apt  to  be  met  with  in  the  acute  eases.  These  are,  first 
of  all,  here  as  elsewhere,  the  varieties  of  staphylococcus,  of  which  the 
aureus  and  albus  are  the  most  common  ;  then  the  strej)tococci,  the  writer 
holding  that  the  streptococcus  of  erysij>elas  is  really  indistinguishable 
from  the  streptococcus  pyogenes.  Next  to  these  we  must  mention  the 
diplococcus  pneumoniae  of  Friinkel/  and  the  bacillus  pyocyaneus,  whose 

»  Kriegsehir.,  p.  197.  =  Phila.  Med,  Times,  1874,  No.  153. 

'  The  writer  must  acknowledge  his  large  indebtedness,  in  the  preparation  of  this  sec- 
tion, to  the  monc^mphs  of  Macewen  {Pyogenic.  Infectious  DiseoAe  of  the  Bniin  and  Spinal 
Orrrd,  1893)  and  Forselles  (Ueber  IjateralsinuS'lhrombosey  1894),  from  which  he  has  appro- 
priated not  a  little. 

*  Nauwerck  {Beitrage  zur  Paihologie  drs  Gehims.y  Leipzig,  1881 )  gives  an  extensive  and 
comprehensive  summary  of  a  case  of  suppuraitve  meningitis  consecutive  to  croupous 
pneumonia,  and  quotes  Brach  to  the  effect  that  15  cases  of  meningitis  were  noted  in  11,442 
of  pneumonia,  while  in  Basle  the  percentage  of  these  cases  was  as  high  as  ^.  He  be- 
lieves in  forming  a  classification  of  meningitis  pneumonica. 
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well-known  clmracterigtic  it  is  to  imi>art  a  greenish  or  blui^ih  tint  to  [ 
and  even  to  the  siirroanrlinj^  tir^soc.  This  «'n]or  is  due  to  a  sub«^tanoe 
eaiMiijle  ui'  separatiiin  ;  nn<l  it  U  further  of  interest  to  remenil^er  that, 
(hiring  NcivenilRT  of  IHlKi,  Bouchanl  stated  in  Paris  that  he  had  isiolatefi 
from  euUures  of  tliis  organism  two  toxins,  havin^^  jwetdiar  and  opposite 
activities  upon  the  vasomotor  system,  whieh  he  name*!  '*  ectusine  "  and 
"  amx'^tasine."  Tiie  former  has  the  propiTty  of  dihiting'  the  ves»^d>» ;  the 
latter,  of  eontmeting  tliem.  Tlii.s  statement  has  a  eliniitd  vahie  when  we 
remember  tliai  some  eases  of  septie  infeetion  are  eonipltcate<1  by  jK^enruir 
eruptions  some  of  whieh  simulate  st^arlatina  or  tlie  other  exanthemata. 
These  eajnllary  dilatatitms  are  supposed  to  he  produeed  by  the  c^etasitH*  | 
to  wliieh  Bourhanl  lias  aHude*!.  I  have  repeate<11y  seen  green  pus  i^^iie 
tVoui  intracranial  aliseesses,  but  dt>  ni>t  re<'all  in  any  of  my  own  eases  the 
appearance  of  tliis  si*|»ti(*  eru)>tion. 

Sime  years  ajj^H  IVsset  isolutctl  what  lie  ealliMl  the  **fjiici!lu5  propped  j 
fa>ti<his/*  and   npon  experinienfinp:  with   it  founcj   tJiat  injr*etions  of  it 
would  produce  supt>nralion.    At  least  seven  years  ago,  bc*fore  1  hiul  nicine  i 
definite  infnrmation  aI>out  this  organism,  I  dlseovered  that  one  cni?>e  of 
eerebral  abseess  under  my  own  (*are  contained  pus  whii'h  was  a  [>nr«*  euU  i 
ture  of  this  (»rgiinism.      Mnrv  rt^'c^ntly  it   lias  lieen  e>tablishe*l  that  tliis 
is  the  well-known   colon   fiacillus   must|Uerarling  under  a  hu»ger   name. 
This  seems  to  be  now  t-lcarlv  cstnl Wished,  and  we  must   therefore  mmlifv 
the  statement,  m  that  it  shall  read  that  the  colon  baeilhis  is  one  of  thv 
agents  whieh  may  determine  snpjinration  within  the  cranium,     Witliin  a 
few  years  Neumann  has  described  a  bacillus  mcningititlis  ]>urulenta,  which 
he  {'laiius  to  have  met  witli  (inly  in  cases  of  meningitis.     Jiut  then*  af>* 
pears  to  fullow  s<)me  duubt  wlu-tlu^r  this  is  not  really  the  eolun  biictllu:^ 
and  whether  tiiose  eerebral  abscesses  in  whieh  it  is  claimed  tluit  EtKTth^s 
typhoid  bacillus  ba,-^  been  ftmnd  were  not  also  due  to  the  same  cause*.    Id 
thest^  al>sees.ses  pnndueed  by  the  colon  bacillus  we  meet  with  pus  having 
an  offensive  odor,  and  it  is  not  neeessiiry  to  invoke  the  liyiwitheftis  of  a 
mixe<l  infectitm  in  order  to  acc<anit  for  the  LKlor*     On  the  other  hand^  in 
certain  abscesses  scctuidary  to  ear  disease  we  an*  <juite  likely  to  meet  with 
pns  cruitaining  a  mixture  of  pyogenic  and  stiprtjpbytic  <»rganisnis,  when* 
we  vixn  [in^perly  claim   that  the  infection   is  a  mixeil  one.     In  abj^ce^sw 
of  a  tubercular  nature  we  are  quite  likely  to  tind  the  tnlicrele  Itadlli, 
although  these  may  have  du^  out  long  previously  ;  and  it  is  st2itt*d  thai 
in  suj*purating  frontal  sinust^s,  with  some  of  the  bniin-  and  other  abse*'ssf* 
which   follow,  we  find  also  the  staphyl<HMKvus  salivarius  pyogi*iK*s  of 
Biondi. 

Bcitteher  has  re|>orted  one  ease  of  eerebral  nbs(»ess  following  al>e«MB 
in  the  Inng  in  which  lung-pigment  was  found  in  the  pui?  of  the  foriner. 
There  {irt*  also  two  eases  re[K>rted  of  cerebral  absccssi^s  pnxlueed  by 
oidinni  albicans,  wdiich  was  transferrefl  from  the  mouth  and  pharynx 
to  the  bnnn,  the  multiple  abs<*esses  i>f  one  case  lx»ing  fille<l  with  this 
oi"g:inism.* 

Sjilvages  an*]  Rivii^re  have  very  rt*centiy  repirtfnl  a  e<»n'lmd  nh 
in  whicli  they  dise*ivered  a  streptothrix.     Patient  was  {i  man  of  thirty- 
two,  under  the  «ire  of  Vergely  af  Bfurleaux,  withmit  disi^i?**  of  e^o*-^ 
no3e,     Tubei*eiUous  meningitis  was  diagnosed*     On  autofisy  there 

*  K^port^^i  by  Wagner,  Jahrb.f,  Kindrrhetlk.,  ?oL  i,  p.  56^ 
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found  a  large  absoess  in  the  prefrontal  region  filled  with  greenish  pus. 
Cultures  showed  the  branched  filaments  of  streptothrix.  This  parasite 
differs  from  actinomyces  by  the  absence  of  grains  in  the  pus,  by  me  deli- 
cacy of  the  mycelium,  which  has  no  tendency  to  form  masses,  and  by  its 
abundance  in  the  purulent  foci.  ' 

Beck  has  reported  a  rare  case  of  metastatic  brain-actinomycosis,  the ' 
primary  lesion  being  in  the  pleura  and  ribs.  Three  years  after  the 
operation  on  the  latter  there  were  symptoms  of  parietal  abscess,  which 
was  opened  and  emptied,  recoverj'^  following.  A  year  later  another 
abscess  formed ;  this  was  again  operated  and  evacuated.  Death  occurred 
from  menin^tis.  A  tabular  presentation  of  these  cases  will  be  found  in 
Beck's  article.' 

In  abscesses  connected  with  the  middle  ear  we  may  find  leptothrix 
and  other  organisms,  whose  presence  is  perhaps  more  or  less  accidental, 
and  to  which  we  must  not  ascribe  too  much  importance. 

These  are  the  organisms  principally  met  with  in  intracranial  infec- 
tions, although  it  never  need  surprise  one  to  hear  of  some  other  as  an 
occasional  inhabitant  of  the  cranium. 

Path  of  Infection, — The  path  of  infection  for  micro-organisms  from 
without  may  lie  along  the  blood-vessels,  the  lymph-vessels,  the  nerve- 
sheaths,  or  the  prolongations  of  the  membranous  sacs  which  surround 
the  brain  and  which  extend  outside  of  the  cranial  cavity  proper.  First 
of  all,  and  outside  of  these,  however,  there  is  free  communication  around 
the  cranial  cavity  of  all  the  cavities  which  contain  air,  and  which  have 
to  do  with  the  senses  of  smell  and  hearing,  and  there  is  free  communi- 
cation also  between  the  orbital  cavity  and  the  brain-box  within.  The 
infection  which  b^ins  in  the  nose,  for  instance,  may  spread  both  to  the 
ear  by  means  of  the  nasopharynx  and  to  the  frontal  and  ethmoid  sinuses 
by  means  of  equally  well-known  anatomical  channels.  When  the  middle 
ear  has  become  more  or  less  filled  up  with  granulation  tissue,  and  the 
membranous  curtain  protecting  it  from  without  has  l)een  destroyed,  it 
forms  a  most  favoring  site  for  development  of  micro-organisms.  So, 
too,  when  infection  has  once  travelled  up  the  infundibulum  into  the 
frontal  sinuses,  it  finds  there  a  closed  incubating  chamber  in  which 
increase  of  organisms  may  go  on  at  a  rate  not  to  be  ap])reciated  from 
without.'  Here,  as  in  the  mastoid  cells,  these  procos.ses  are  so  far  re- 
moved from  the  jwssible  influence  of  parasiticide  agents  that  they  are  not 
to  be  interrupted  by  ordinary-  measures.  The  well-known  extension  of 
the  subdural  and  subarachnoid  sj)aces  along  the  optic  nerve  will  explain 
cases  of  septic  intracranial  infection  from  phlegmons  of  the  orbit  or 
destructive  suppuration  within  the  ocular  globe.  These,  then,  are  some 
of  the  principal  paths  of  infection. 

It  would  be  quite  superfluous  here  to  try  to  catalogue  the  numerous 
venous  communications  between  the  scalp  and  the  soft  j)arts  outside  the 
cranium  proper  and  the  contents  of  the  latter.  Suflice  it  to  say  that 
cellulitis  and  thrombosis  from  without  find  an  easy  propagation  by  vas- 

'  Beitrdge  zur  klin,  Chir.^  xii.  pp.  1  et  seq. 

*  P'or  the  possibility  of  brain-abscess  and  meningitis  resulting  from  dental  caries  see 
the  writings  of  W.  D.  Miller— e./7.  The  Mirro-organiimis  of  the  Human  Mouthy  and  a 
paper,  "The  Bacterio-pathologv  of  the  Human  Mouth,"  PhUud.  Med.  News,  Dec  8,  1894, 
p.  641. 
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ciilar  continuity  to  the  membranes,  or  even  to  the  brain  itself,  and  that 
nothing  can  be  simpler  than  the  explanation  of  a  suppurative  pachy- 
meningitis consecutive  to  erysipelas  of  the  scalp.  Three  years  ago  it 
was  made  my  duty  to  trephine  a  frontal  bone,  for  suspected  abscesses  in 
the  frontal  lobe,  in  the  case  of  a  lady  who  had  developed  serious  brain- 
symptoms  after  an  operation  upon  the  nose,  and  who,  when  I  saw  her, 
was  comatose.  The  operation  was  undertaken  as  a  forlorn  ho^K*,  and 
after  two  or  three  attempts  to  find  pus  with  the  aspirating  needle  a  collec- 
tion was  discovered  at  tlie  depth  of  an  inch  or  so,  not  far  from  the  crista 
galli.  This  was  opened  and  drained,  but  without  relief.  Upon  autopsy 
a  day  or  two  later  it  was  discovered  that  there  was  an  almost  similar 
collection  upon  the  other  side  of  the  falx  cerebri  which  I  had  not  dis- 
covered, although  my  needle  had  passed  through  the  falx  and  must 
have  gone  into  close  proximity  to  it.  This  was  an  illustration  of  infec- 
tion procet^ding  fn)m  the  nasal  cavity,  and  at  that  time  was  considered 
something  of  a  curiosity,  since  then  but  few  such  cases  were  on  record, 
and  it  had  not  l)een  so  clearly  established  that  there  is  free  lym- 
phatic communication  between  the  nose  and  the  brain,  and  that  such 
abscesses  constitute  a  possible  source  of  danger  after  intranasal  opera- 
tions. This  case  also  ilhistrated  the  well-known  possibility  of  multiple 
abscess-formation,  and  the  clinical  improbability  of  a  recognition  and 
complete  evacuation  of  each  of  the  collections  of  pus. 

As  Macewen  has  shown,  if  the  inflammatory'  process  be  slow  we  mav 
have  localized  involvement  of  the  dura  with  extmdural  abscess,  and, 
should  this  condition  persist,  an  adhesive  inflammation  spreading  to  the 
inner  side  of  the  dura,  resulting  in  adhesion  with  the  arachnoid,  and 
even  the  pia,  by  virtue  of  which  a  general  leptomeningitis  is  guarded 
against  in  the  same  way  as  a  general  pleurisy  is  prt»vented  from  follow- 
ing abscess  in  the  lung — by  an  adhesive  inflammation  which  attaches  tlie 
two  layers  of  the  pleura,  and  permits  sometimes  spontimeous  or  opera- 
tive external  evacuation  of  the  abscess.  Another  probable  result  of  this 
adhesive  inflammation  may  be  degeneration  of  the  underlying  tissues, 
with  resultant  subdural  abscess,  or  such  deeper  disintegration  of  the 
brain-tissue  projMT  as  to  produce  abscess  in  the  bniin.  When,  however, 
these  adhesions  fail  or  when  the  infection  is  widespread,  we  may  get 
invasion  of  the  whole  subdural  space  and  a  general  leptomeningitis. 
Again,  leptomeningitis  and  abscess  may  be  the  result  of  thrombotic  and 
embolic  processes  alone,  being  then  secondary  to  some  disturbance  of 
similar  nature  elsewhere.  Sometimes  this  is  brought  about  by  reversal 
of  the  blood-stream,  since  the  sinuses  and  intracranial  and  intraosseous 
veins  are  destitute  of  valves,  so  that  when  a  thrombus  has  once  passed 
within  a  sinus  it  may  extend  or  be  conveyed  into  the  veins  of  the  brain 
proper.  The  veins  running  into  the  sinuses  about  the  petn)us  lx>ne  are 
very  numerous  and  come  from  all  direi*tions,  both  from  the  brain  itself 
and  from  the  parts  belonging  to  the  ear  proper.  The  importance  of  the 
perivascular  sheaths  of  the  arteries  must  also  not  be  overlooked,  since 
by  them  infection  may  sometimes  rapidly  travel.  In  fact,  it  is  perhaps 
oftener  along  the  jHTivascular  sheath  that  infection  is  carried  to  the 
brain  projXT  than  in  any  other  way.  Thrombosis  may  sometimes  lie 
extensive,  involving  even  the  internal  carotid  artery,  since  complete  oo- 
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cIuHion  of  this  vessel  following  infection  of  the  tympanum  has  been 
noted  by  more  than  one  obsen^er. 

We  have  also  numerous  traumatic  conditions  which  predispose  to 
infection.  Among  these  there  must  be  mentioned  punctured  wounds 
penetrating  into  the  bone.  Here  infective  thrombosis  occurs  in  the 
diploetic  vessels,  to  extend  later  along  the  perivascular  sheaths  into  the 
brain.  Free  escape  of  pus  being  inn)eded  by  tough  membranes  like 
the  pericranium  or  galea,  deep  extension  is  thereby  favored.  Punctured 
fractures  are  extremely  liable  to  permit  the  introduction  of  infective 
material,  not  only  into  the  bone,  but  perhaps  even  into  the  brain  itself. 
Some  of  the  most  typical  brain-abscesses  that  I  have  ever  seen  have 
been  the  result  of  infection  thus  permitted.  These  wounds  are  the  more 
dangerous  often  because  of  their  relatively  trifling  extent,  which  permits 
them  to  be  overlooked.  Compound  fnu^tures  with  ext(^nsive  wounds  are 
perhajis  less  liable  to  lead  to  trouble  than  those  last  mentioned,  for  the 
reason  that  they  usually  receive  more  prompt  and  cjireful  attention. 
Here,  however,  when  the  canons  of  cleanliness  and  rigid  asepsis  have 
not  been  observed  we  are  quite  likely  to  And  later  the  (consequences  of 
such  neglect.  Even  from  contusions  and  injuries  which  have  not  pro- 
duced fracture  we  are  quite  likely  to  get  external  abscesses,  which  may 
communicate  their  infection  to  the  parts  beneath  the  bone  along  the 
channels  already  mentioned,  or  which  may  produce  the  same  effect  indi- 
rectly by  causing  first  a  necrosis  of  one  table  or  the  entire  thickness  of 
some  portion  of  the  skull.  Here  we  have  first  extradural  abscess,  fol- 
lowe<l  later  by  general  infection. 

The  most  common,  however,  of  the  paths  of  infection  is  afforded  by 
the  middle  ear,  deaths  from  septic  infection  of  the  cranial  contents  from 
this  cause  being  probably  more  numerous  than  those  from  all  others 
combined.  When  an  acmte  inflammatory  process  affects  the  middle  ear, 
it  is  much  less  likely  to  spread  to  the  interior  of  the  skull,  because  of 
the  previously  healthy  condition  of  the  nuicous  membrane,  which,  when 
quickly  filleil  up  w^ith  the  exudate  produced  by  the  acute  process,  affords 
a  barrier  which  micro-organisms  stOdom  pass.  Thus,  even  when  diph- 
theria has  spread  to  the  middle  c»ar  along  the  Eustachian  tube,  we  seldom, 
if  ever,  hear  of  a  diphtheritic  meningitis.  It  is  a  fact,  then,  that  most 
of  the  ear-affections  which  produce  intracranial  disease  belong  to  the 
clinically  chronic  class.  It  must  not  be  forgotten  that  w(^  may  have  an 
extensive  purulent  disease  of  the  tympanum  without  external  disirharge 
or  those  signs  which  commonly  lead  to  its  n^cognition.  The  cases  where 
we  most  frequently  meet  with  deep  infection  an*  those  where  the  mem- 
brana  tympani  have  been  more  or  less  destroyed,  when  granulation- 
masses  not  merely  fill  the  tympanic^  c^avity,  but  project  into  its  various 
adnexes,  and  when  the  mastoid  antnim  is  enlargwl  by  the  destruction 
of  the  partitions  between  the  mastoid  cells.  Under  these  circumstances, 
when  the  tympanum  is  actually  enlarged,  yet  with  its  capacity  dimin- 
ished, we  are  very  likely  to  get  extension  of  infcK»tion  which  shall  assume 
the  clinical  type  either  of  thrombosis  or  of  cerebral  abscess.  Let  us 
remember  also  that  in  young  children  the  various  parts  of  the  temporal 
bone  are  not  yet  united,  and  that  consequ(»ntly  secretions  or  disease- 
products  more  easily  find  their  way  within  the  cranium  or  beneath  the 
periosteum  of  the  mastoid. 
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tluat  as  in  otli«r  piirts  mI'  tlie  hmly  we  may  have  an  acute  soppiimtivf 
ami  infectiiHi-  |RTiustiti.s  or  iiitertiuiis  tif  u  iiiiirli  mure  tardy  tyy 
may  have  tlii'iu  hereabout  the  iiiastoirl,  wheit^  an  lunite  perioHtn  i 

the  mpkl  formation  of  pus  may  be  met  with,  though  it  is  relatively  nirr. 


one  tynipanum  to  tlu'  <>ther  thnmjjh  the  petnni^  bone.s,  the  bast-^iiheinHd 
and  }Misi-o(M*i]>itnf,     Tnheretilar  nienintritis  nsuullv  coneludes  ^uch  a  rsi;^ 


Abscess  op  the  Bbain, 

Pathology. — It  is  not  aeeident  alone  wliieh  determines  whether  xY 
ahseet5,s  restiUin*^  fn»m  middle-ear  disease  shall  be  fcmiid  in  iIm*  cH'rebrutu 
or  in  the  eerebelhim.     Tyrn|)auie  rarier^  is  not  an  CMjually  ditfn^-d  afteiv 
tion.     When  tlie  roof  of  the  tympanum  is  most  involved  it  nlcerate%| 
and  |ierfomtiu!i  oeenrs  here,  ami  tlien,  natni-ally,  the  middle  fn^^sa  uf  the' 
skull   is  infected.     It   is  possible  tu  have  extensive  destruction  4if  the 
whi»le  interior  of  tin-   petrous  bone,  i»uly  the  very   lianl  os*ieuiis  liastieB^ 
like  the  e<H'hlea  and  semieircuhir  eanals,  resisting.     This  is  uscnilly 
tnbertndar  proees^s,  and  has  been  found  invulvinjr  lM>th  sides.      In  fsir 
there  has  been  Iburnl  in  a  few  eases  a  t*oniinnons  tuliereular  pnK*<-*sLS  fn>n 

*  basi-«pl 
les  sueii 
as  this*      If  the  proeess  be  a  pyo|Ljenic*  ont%  then  we  are  likely  to  have 
suppnmtive  lejitoiui^ningitis,  iuvnlvin^^  first  the  small  g-aiijrHa  ami  r«*i 
bt'lhnn,  or  the  same  may  be  the  result  of  transmission  of  itd'eetioti  ahrtij 
the  sheaths  of  the  faeial  and  auditory  nerves.     Most  fretpiently  wc*  me 
with  perforation  in  the  roof  of  the  tympaiunn  posteriorly  into  theaiitrun 
or  into  the  sii:innitl  irniuve.     In  tlie  former  c-ase  we  get  tern jMin>-?<|ihe 
noidal  a!js4.'ess,  in  the  latter  t'erebellar  abseess,  when  tliese  (i>v\n  at  all^ 
Previfjus  Xu  aetual  uleeration  there  is  thinning  of  bone,  and  often  tJin^nH 
bosis  along  the  minute  veins  connec^ted  with  the  sinuaes.     The  l^>iie 
also  disi'oloreil — simietimrs  blaek,  s^imetimes  of  a  deep  greeni*<h   linej 
Maet'wen  thinks  that  this  itis(*oloratioii  is  due  to  some  pigment  rei^iiuhinj 
fmrn  the  growth  of  the  !>aeilhis  pym^yaneus. 

The  dnm  whiefi   has  la^en  ex|M»sed  by  disintegration  of  bone  jornin- 
ulates  freely,  anri   this  gnmulation   tissue   serves  as  a   protection  uftciij 
agiiinst  further  inroads,  but,  unfortunately,  also  assists  in  absorption  of  \ 
disintegratiug  Ix^ue.     These  mas,se«  may  project  into  the  tympanum.  aur(  | 
have  been  mistaken  for  polyps.     Their  removal  lias  been  followe<l  iy 
serious  and   even   fatal   intraeniTnal   mischief.     Similar  masst»s    prf»jiyi 
from  the  wall  of  tlie  sigmoid  sinus  into  the  mastoid  cells,  where  tJirv 
aix*  usually  surrounded  with  pus  which  connects  with  the  interi<»r  nxA 
forms  essentiaHy  an  cxtradund  abscess.     There  is  almost  always  thicken-  | 
ing  of  tlie  dura  at  such   points  as  those  above  sptiken  of.     Within 
dura  there  is  frecpienlly  adiiesion  of  the  pia  nmter,  and  thus  the  \ek\ 
anrI  lymphatics  of  the  pia  iK'come  dirtM*tlv  involved  with  piYjcesnesi  goi  ■ 
on  without  the  ilura.     Tliis  inft*ction  may  spread  along  tin*  [►erivaisCii'^yiX 
sheiiths  to  the  interior  of  the  brain,  ami  this  probably  exnlains  u^ 
cerebral  abscess  is  more  common  in  the  white  substjince  tlian  in 
eortex- 

When  the  sigmoid  groove  is  the  seat  of  the  early  disturbance,  an 
tradund  abscess  may  form  between  the  gsinns  and  the  bone  at  this  y^~ 
— sup|K)9ing  it  to  exist — ^and  then  the  gnmulatinsr  proeess  can  si^r 
fail  to  involve  the  inner  aspect  of  the  same  channel.     The  cHniscciu*' 
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is  thrombosis  in  the  sinus — a  local  sinus-phlebitis — thickening  of  the 
sinus-walls,  and  further  softening  or  destruction  of  the  same,  by  which 
infection  within  the  dura  is  permitted.  When  such  a  sinus  is  opened,  of 
course  no  blood  escapes,  the  centre  of  the  thrombus  usually  correspond- 
ing to  an  opening  through  the  mastoid.  By  a  retrograde  process  the 
cerebellar  veins  now  become  affected,  and  soon  by  thrombotic  extension 
infection  of  the  cerebellum  takes  place.  This  may  result  also,  with  less 
delay  and  less  indirectness,  by  direct  extension  through  the  dura.  Only 
exceptionally  does  infection  travel  backward  from  the  middle  ear 
through  the  internal  ear,  and  so  along  the  nerve-sheaths  to  the  cerebellum, 
and  when  it  does  so  travel  it  is  much  more  apt  to  give  rise  to  lepto- 
meningitis than  to  abscess.  When  the  aqueduct  of  Fallopius  is  opened 
infection  may  travel  either  along  the  facial  toward  the  cerel)ellum  or 
upward  and  forward  along  the  great  petrosal  nerves.  Maeewen,  there- 
fore, is  most  wise  in  advising  the  observance  of  great  caution  in  the 
removal  of  granulation  tissue  from  the  middle  ear,  since  such  removal  is 
only  partial  and  incomplete,  and  by  it  the  natural  barrier  is  taken  away. 

When  there  has  been  adhesion  between  the  dura  and  the  pia  we  may 
get  actual  brain-ulceration  by  molecular  disintegration  without  the  for- 
mation of  a  genuine  cerebral  abscess.  Under  these  circumstances  pus 
commonly  escapes  to  the  outer  side  of  the  dura  through  the  perforation, 
and,  if  this  be  over  a  disintegrated  tympanic  roof,  of  course  into  the 
middle  ear. 

When  once  infection  has  passed  along  the  perivascular  sheaths  into 
the  substance  of  the  brain,  there  is  more  or  less  rapid  purulent  disinte- 
gration, which  will  at  first  be  superficial,  the  resulting  pyoid  products 
being  confined  between  the  adherent  membranes  and  the  brain  itself. 
This  will  be  a  true  subpial  abscess.  On  the  other  hand,  the  formation 
of  true  cerebral  abscess  is  simply  a  matter  of  further  extension,  and  the 
disintegration  of  true  cerebral  tissue  along  the  vessels  which  penetrate  to 
the  white  substance.  The  consequence  is  a  purulent  encephalitis,  which 
more  or  less  quickly  determines  tne  formation  of  an  abscess.  Maeewen 
insists  that  in  the  treatment  of  such  cases  itjs  most  important  not  merely 
to  evacuate  the  abscess,  but  to  eradicate  the  path  of  infection  from  the 
point  of  origin.  This,  of  course,  is  not  always  easy.  The  greater  fre- 
quency of  abscess  on  the  right  side  is  to  he  explained  by  the  greater 
size  of  the  lateral  and  sigmoid  sinuses  on  this  side,  by  their  greater  en- 
croachment upon  the  petrous  and  mastoid  portions  of  the  bone,  and  by 
the  reduction  of  distance  between  the  cavities  contained  within  this  bone 
and  the  sinuses  themselves.  The  initial  aural  disease  shows  no  i)refer- 
ence,  but  by  virtue  of  these  anatomical  conditions  its  destructive  results 
are  more  common  on  the  right  than  on  the  left  side.  Extradural  pus 
may  escape  into  the  mastoid  cells  through  erosion  of  the  inner  walls  of  the 
cells  into  the  sigmoid  groove.  Such  escape  of  pus  means  practically  an  ex- 
tradural abscess.  Sometimes  this  pus  esc»apes  suddenly,  and  mental  synij)- 
toms  are,  perhaps,  thereby  suddenly  relieved.  Even  abscess  of  the  brain 
itself  may  find  an  exit  by  destruction  produced  by  ulceration  of  the  bony 
confining  walls.  This  of  course  is  rare,  but  is  known.  In  very  young 
infants  tubercular  disease*  of  the  middle  ear  is  quite  apt  to  perforate  the 
unossified  portions  of  the  temporal  and  produce  tubercular  meningitis. 
These  cases,  or  those  in  which  such  a  thing  is  likely,  will  be  found  com- 


682 


DISEASES  AND  INJURIES  OF  THE  HEAD. 


plicate!  by  tiil>erc'ular  lymph-nodes  in  the  up|)€»r  region  of  the  neck.  In 
infiiiits,  u»o,  tlit^  :u|n4'(lnrt  *A'  Fallo|iius  is  imperfectly  ossified,  and  cim- 
seijuently  niiirh  ni<>re  expose*!  to  infuL'tion.  (.  oiiseijueritly,  Um),  facial 
paralysis  oeeurs  imieh  more  easily  in  tijem,  mul  pyogenic  iuteetion 
spreads  more  eiisily  along  the  nerve-sheaths  to  the  luise  of  the  brain. 
Anntlier  possibility-  of  the  pi'es<:*nce  of  granulutiiin  tij^ue  in  the  tym- 
]minim  is  genend  extension  along  the  Eustaehian  tube  and  the  pr«i- 
dnetion  of  gravitatit»n-ab.seesseH  in  the  nasopharynx,'  This  is  lh(*  ex- 
planatiuii  of  sninr  relroptiarvngt'al  abseesst's.  Si,  too,  pus  may  perforate 
and  aeennmlate  alnait  the  teiMpi>ro-maxilIary  joint  and  t'ause  erosion  of 
the  eapside.  Pus  from  the  mastoitl  ih*11s  also  may  estmpe  along  the 
dignstrtr  groove  and  ibrm  deep  eervieid  abscx'sses,  as  Macewens  atlas 
heaiitifatly  sliuws.* 

Onee  given  an  aente  iideetioii  in  the  hnvest  tissue  i>f  the  araehnoid, 
and  we  have  very  speedy  involvement  of  the  whole  snl^dural  an<l  sub- 
aruehnoidal  spaees.  Tlie  sheaths  of  the  nerves  are  likewise  involved^ 
and  tlie  HJ-ndled  water-bed  upon  whieh  the  brain  is  ernnmonly  supjK»se<l 
to  float  beetmies  now  rntfier  a  bed  of  sen>-pnrnlent  Hnid.  Hei^  liacteriii 
spread  with  great  ra|>idity,  all  the  eonditions  for  their  rapid  gn»wth 
being  fnltilled.  Leptomeningitis,  therefore,  nnder  these  eireumstance^ 
beeonies  diffuse,  most  aente,  and  most  fatal.  Serous  fluid  may  aeennni- 
late  so  (|uiekly  il-^  to  priKluee  ileatii  by  j>ressnre  upon  the  eerebral  tihwid- 
vessels.  We  get  also  distention  of  tlie  ventrieles  and  acute  infeetioiw 
internal  Imlroeejifialus  in  some  uf  these  castas.  These  are  among  the 
easels  which  are  so  often  iltsappoiiiting  on  easual  ]>ost-mortem  ins|x»elion, 
siiirc  a[)|»«'ai';inees  seem  to  iail  Ur  explain  the  ftttal  result.  When  the 
Irptomeiiingitis  assumes  the  ijuirkly  ]iiirnh.^nt  type,  there  is  great  exnda- 
ti4in  into  the  |H'rivasenlar  spaces,  iufU'clinatc  dilatation  i>f  veins,  the  pro- 
duction of  exudation,  at  first  eontiuetl  to  the  clefts  and  sjiaees  of  the  sur- 
faee  of  tlie  brain,  but  later  spreading  wlierever  anatomie«il  paths  can 
carry  it.  Unrler  these  eircinnstaiiecs  it  may  reaeli  even  tlie  cauda  etjuina, 
and  yKissibly  be  eontinned  along  its  nerve-shealhs,  Sneh  purulent  forms 
usually  [*roiluee  encephalitis  as  well,  au*l  we  have  often  to*h»  with  minute 
extravasations  in  the  substance  (*f  the  Imiiu-tissue.  Aroimd  these 
mi  mite  heujorrhages  w^e  frequently  get  areas  of  retl  Rjftening — /,  r.  of 
ei?e'3ipe  of  riHl  c<»rpuseles  into  the  peri  vascular  sjtaees,  and  <*ons*H|nenl 
staining  of  tlie  s(»ftenetl  tissues.  This  is  to  be  distinguished  from  white 
8ofti'ning,  in  whieli  there  is  very  111  tie  of  the  liemc»rrhagie  element,  hut 
means  prar:tical!y  thr^  nipid  iuHlimtiun  of  tlie  infcetHl  tissue  with  phag«>- 
eytes,  and  the  death  of  these  and  of  tissue-cells^  with  the  CN^uivalent  pro- 
duction of  pus. 

The  pus  eon  tain  wl  within  eerebral  ab«eesses  is  sometimes  mtich  di^ 
eoltjred  by  hemorrhagicextravasiiti<ins,  but  when  free  from  bloo<l-e*doring 
matter  is  frcijuently  of  a  greeuish-vellow  tint,  being  prolwibly  FtaincHj  by 
the  l»at*illiis  pyrN-yantHis,  It  is  sometimes  tliin  and  serous,  and  is  then 
UHuallv  very  fetid,  the  fetor  often  e 
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*  In  18rj2,  ^iinpjewon  detnonstniteil  a  ootninunicntiun  between  n  een*bnil  ntisciefiK  mid 
ft  loTj^qtiitrmtil  friiLtniT  of  the  KustJiL-hittn  tube,  thecifc5C  Imving  but  one  parallel  in  thsl 
re|»orl<Hl  by  Burr,  w fieri-  pus  fnmid  im  way  along  f  he  Iiium*  of  the  sknn  to  llie  |ieti\iU8  por- 
tion tff  the  U;rinioniI,  and  e^-a(>ed  from  the  roof  of  tl^e  exlenuil  amditory  cauaL 

*  Mauewen,  JfAw  u/  Hani  Sfcdon^,  181^3. 
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pus  in  the  middle  ear,  and  being  due  to  the  bacillus  pyogenes  foetidus — 
i.  e.  the  colon  bacillus.  Around  such  an  abscess  is  a  zone  of  actively- 
inflamed  cerebral  tissue ;  projecting  into  its  cavity  are  often  portions 
of  sloughs  or  shreils  of  sloughing  tissue,  its  outline  bein^  very  irreg- 
ular. Sometimes  rapid  erosion  of  a  vessel  takes  place,  and  we  have  an 
apoplexy  into  the  abscess-c^avity.  Did  this  zone  of  encephalitis  always 
involve  parts  of  the  brain  whose  functions  are  known,  one  might  much 
oftener  localize  these  abscesses  than  is  now  possible.  When  the  active 
process  subsides  this  area  of  tissue  gradually  condenses,  and  active  infil- 
tration of  leucocytes  occurs,  with  more  or  less  organization,  and,  as  a 
consequence,  these  collections  of  pus  become  encapsulated,  the  surround- 
ing membrane  becoming  thicker  and  tougher  as  the  months  go  by.  The 
vitality  of  this  membrane  is  very  low,  and  it  deserves  the  name  which  I 
would  always  give  to  such  membranes  of  "  pyophylactic."  *  Should  it 
become  complete,  the  abscess  may  remain  practically  stationary.  Some- 
thing akin  to  absorption  is  even  possible  under  these  circumstances  :  the 
fluid  contents  of  the  abscess  become  gradually  absorbed,  pressure  from 
without  seeming  to  facilitate  it ;  gradually  the  pyophylactic  membrane 
becomes  more  vascularized,  and  phagocytic  action  serves  to  dispose  of  its 
contained  debris.  On  the  other  hand,  should  this  capsule  become  replaced 
by  vigorous  granulation  tissue,  the  size  of  the  abscess  may  be  augmented 
from  within  and  the  capsule  finally  burst.  In  this  way  such  abscesses 
burst  into  either  the  ventricles  or  the  subdural  space,  in  which  case  acute 
symptoms  come  on  most  rapidly.  Rare  instances  are  known  of  sponta- 
neous evacuation  of  such  abscesses  lying  over  the  tympanum  by  obliter- 
ation of  interv^ening  tissues  and  final  spontaneous  disintegration.  So, 
too,  frontal  abscesses  have  emptier!  themselves  through  the  perforated 
cribriform  plate  into  the  nose.^ 

Meningitis  and  brain-lesions  do  not  always  follow  the  lesions  of  the 
bony  structures  in  the  wall  of  the  ear — the  dura,  being  so  tough  and 
fibrous,  often  prevents  them  for  a  long  time ;  and  a  number  of  cases  have 
been  known  where  (he  tegvien  tympani  was  congenUaUy  abftenfy  and  yet  no 
bone-iesions  have  followed  chronic  otorrhcea.  Perforation,  however,  is  not 
necessary  to  extend  the  disease  to  brain-membrane  and  brain-substance. 
Of  169  cases  of  intracranial  disease  investigated  by  Allport,  only  98  were 
recorded  as  abscess  proper. 

Although  many  brain-abscesses  are  connected  with  the  tympanum  by 
fistulous  openings  through  its  roof,  it  is  noteworthy  that  the  main  abscess- 
cavity  is  not  usually  located  immediately  above  the  diseased  tympanum, 
else  there  w^ould  be  strong  indication  here  for  evacuating  it  through  this 
part  of  the  bone.  McBride  thinks  that  if  the  auditory  nerve  is  involved, 
as  shown  by  a  lack  of  bone-conduction,  the  abscess  will  probably  be 
found  behind  the  tentorium.     Barker^s  view,  that  cerebral  abscesses  are 

*  FiWe  the  writer's  Mutter  Lecturer  m  Surg.  Path.,  1892,  p.  62. 

*. Allport  (Jovrn.  Am.  Med.  Ass^n,  Oct.  to  Dec,  1892)  has  collected  the  data  of  169  cases 
of  brain-leRions  following  middle-ear  disease,  which  are  reported  on  in  brief.  Relative 
frequency  shows  86  males,  40  females;  sex  not  noted,  ."7.  AIho  right  ear,  81  cases;  left 
ear,  69;  ear  not  stated,  19.  Quotes  Barr's  observation  that  the  deaths  in  London  in  one 
year  from  brain-abscess  following  ear  disease  were  80,  and  in  eight  of  the  principal  towns 
m  Scotland,  26.  Barker  considers  50  |»er  cc*nt.  <>f  all  cases  of  brain-abscess  to  be  due  to 
ear  disease;  Myer  and  Ogle  place  it  at  80  per  cent.  Out  of  128  cases,  the  ear  affection  was 
found  to  be  acute  in  10  and  chronic  in  118. 
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always  found  near  t!ie  petroii?^  lione,  eannot  be  substantiated,  Korner 
holds  that  children  under  tt^ii  yi'tirs  j^f hloni  surter  from  ceirbral  alisoe^t?,  , 
boouu:?e  of  the  greater  distiince  of  tlie  ijoslerior  foris:i  from  Uie  auditory 
meatu.s  at  tln.-i  tige.  Hiilke  believes  that  in  young  peoph^  tfie  abticess  is 
loftited  usually  above  the  tentoriunt — in  ijld  people  below.  Thci^^  abscesses 
may  lie  iimUiple.  Elsewhere  in  the  Ixxly  it  h  only  the  chii.*nie  abseesj-^tje  | 
wliir*h  are  eaeapsnlated. 

Certain  aeeiderits  [KHndiar  to  these  ca^ieR,  or  certain  changes  arising 
in  ivgard  U\  unusual  events  should  tor  a  nioiueut  here  detain  us.  It  h:is 
been  asked,  for  instanee,  whi'ther  an  absees^*  can  turni  in  the  bmin  :is  the 
result  of  ear  trouble  and  remain  stati(inary»  while  the  cur  disease  liecomes 
cured.  This  would  seem  improliiible,  although  Grnber  has  insisted  iijMin 
its  oeeuri'cnee  in  at  least  one  eiise. 

May  fresh  abseessc^s  form  in  tlie  neighborhood  of  an  eu(*a])s»jlatc4l  one?  . 
It  would  appear  that  in  this  neigbborliood  tissuet-^  are  intlolent  and  likely  1 
to  ilegenenite  or  atrojihy,  and  that  then  slight  disturlianees  luuy  cauf^* 
cedema  or  iuHammation,  just  as  thet^e  may  occur  aixjund  a  brain-tumor. 
Should  the  inHannnatory  products  become  infected,  of  course  a  new 
abs4'ess  may  rc^suk  ;  and  sueh  iufectiou  is  possible  from  leakage  from  the 
old  one.  lu  fact,  Mucnweu  has  (h*s(*riiicHl  a  remarkidile  t*ase  in  which  an 
extramural  ahseess  formed  s<i  completely  around  the  old  one  that  the 
capsule  et»ntaiuiiig  pus  was  found  floating  in  the  sac  of  the  sei*ondary 
abst'css — floating  in  a  pt>i>l  of  pus. 

Can  au  estimate  be  fornuHl  as  to  the  size  of  a  eerebnil  abscess  fn>m 
the  ami»unt  of  pressure  which  it  ]>r(Mluces?  This  is  In'  no  meiins  ixis- 
sibl(>.  Pressure-symptoms  pnKhieed  by  an  abscess  ai'e  less  than  those  , 
|>rodueed  l>v  a  tmnor  of  simihir  bulk  ;  there  is,  on  the  other  hafid, 
greater  lialulity  to  oedema  and  perijthend  inflammation*  Gradually* 
extending  jmndysis  implies  pnthologinil  activity  around  the  al>*<*e^ 
itnelf,  and  pressure-eflects  may  he  manifested  at  some  distance.  These 
abscesses  vary  in  size  within  large  limits,  fi*oni  a  cavity  containing  less 
than  1  c.  c.  to  on(*  cctntaiuing  200  c,  e.  Of  course  the  very  hirg<^  abs<'csfte« 
are  c*uly  met  with  in  the  least  vital  |)arts  of  tlie  Ijrain,  a,s  in  the  frontal 
lobes  or  the  temiHirM-^j)lienr»itluL  Cerel>ellar  abscesses  an*  neces^sarily 
small.  Hemorrhage  may  take  place  into  an  al»st*ess-eavity  ami  pnKhicc 
symptoms  resembling  thos<^  of  ordinary  apoplexy.  Multiple  abscH*sses 
are  usually  of  pyiemic  origin. 

In  many  abscesses  of  the  brain  the  tcmjiemture  is  subnornial,  the 
cjujse  f  ^r  this  <'outradietory  condition  being  obscure.  It  seems  to  l>e 
njeiitngeid  involvement,  which  is  most  likely  to  create  pyrexia.  It  is 
noted  that  in  infective  inttam  mat  ions  of  other  serous  mcmbmnes^  esjieci- 
ally  in  tlie  toxtemic  cases,  we  get  little  or  no  elevation  of  tempcratun? ; 
this  is  partii'ularly  true  of  tlie  pcritoueum.  If  pressure-symptoms  are 
marked,  we  get  also  a  sIoav  [mlse,  and  when  the  abs4'*:^s  is  evacuate*! 
there  is  a  rapid  elevatit»n  of  pnlse-rate.  Frequently  after  evacuation  of 
pus  the  tempenitnre  rises. 

It  is  possible  to  have  cmisiclerable  necrosis  of  cerebmd  tissue,  ^hich 
may  arise  either  from  infective  embolism  or  thromliosis  and  cfuistHpient 
anannic  gangrene.  The  coincident  oceurrt^nce  of  abscess  with  purul«*tit 
sinus-phleliitis  or  pus  which  is  free  in  one  or  another  of  the  fos8ie  of  the 
skull  ha>  alsit  been  more  than  once  noted. 
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Cerebral  abseessea  are  located  chiefly  in  the  white  matter,  and  super- 
ficial abscesses  form  usually  between  the  brain  and  the  dura.  Those  of 
traumatic  origin  are  usually  found  in  the  frontal  and  parietal  lobes ; 
those  of  otitic  origin  most  often  in  the  temporo-sphenoidal  lobe  and  in 
the  cerebellum.  The  pons  and  the  basal  ganglia  are  occasionally  occu- 
pied by  abscess,  and  Abercrombie  mentions  one  which  he  found  in  the 
medulla.  Statistics  show  that  cerebral  abscess  is  four  times  as  common 
as  cerebellar.     It  is  very  rare  in  the  middle  lobe  of  the  cerebellum. 

Mod^  of  Healing. — ^After  evacuation  of  pus  the  soft  brain-tissue 
tends  to  fill  the  gap  left  by  its  removal,  and  a  very  short  time  suffices 
for  practically  closing  the  cavity  in  acute  cases.  If  after  evacuation  of 
an  abscess-cavity  the  wound  is  at  once  closed,  there  is  much  less  proba- 
bility of  dural  adhesions  than  in  cases  which  are  drained.  When  drain- 
age is  resorted  to  the  brain  becomes  anchored  to  the  external  supports, 
and  such  anchoring  may  produce  a  shock  on  sudden  movement  of  the 
patient  or  sudden  rising.  It  may  even  produce  brief  unconsciousness. 
Macewen  states  that  the  site  of  a  small  brain-abscess  previously  evacuated 
is  usually  difficult  to  recognize. 

Tubercular  Lesions. — Tubercular  disease  of  the  middle  ear  is  more 
freouently  met  in  infancy  and  childhood,  is  ver}^  insidious,  is  accompa- 
niea  by  but  little  pain,  and  often  occurs  without  lesion  of  tlie  membrana 
tympani,  so  that  the  seat  of  the  disease  may  be  easily  overlooked,  hear- 
ing being  fairly  preserved.  When  the  disease  has  invaded  the  Fallopian 
canal  attention  may  be  first  drawn  to  the  local  condition  because  of 
facial  paralysis.  There  may  be  extensive  caries  of  the  mastoid  with  but 
little  external  evidence.  Sometimes  only  a  thin  shell  of  Ix^ne  is  left 
between  it  and  the  petrous  jmrt,  the  interior  being  filled  with  granula- 
tion tissue  and  caseous  masses.  This  caries  is  usually  of  the  type  known 
as  "  caries  sicca,"  and  will  remain  dr>'  until  invaded  by  pyogenic  organ- 
isms. We  may  get  tubercular  invasion  of  the  whole  base  of  the  skull, 
and  even  extension  to  the  other  side.  Tli rough  tliis  granulation  tissue 
we  may  get  also  internal  complications  anil  tubercular  meningitis; 
Brain-abscess  is  less  likely  to  follow  tubercular  disease  because  the  pro- 
gressive infection  is  usually  of  the  tubercular  variety,  and  it  requires 
ordinarily  mixed  infection  at  least  for  the  production  of  abscess.  While 
this  condition  is  going  on  in  or  about  the  temj)oral  bone  we  get  usually 
some  external  evidence  of  tul)ercular  infection  in  involvement  of  the 
lymph-nodes.  When  the  subniastoid  and  suboc^cipital  nodes  are  en- 
larged a  careful  examination  of  the  ear  and  mastoid  regions  ought  to  be 
made,  also  of  the  pharynx. 

Cancer  of  the  parts  about  the  middle  and  internal  ear  is  ver\'  uncom- 
mon. Only  three  or  four  cases  have  come  under  my  })ersonal  observa- 
tion. It  is  almost  invariably  a  condition  of  advanced  life,  and  gives 
rise  to  severe  pain,  which  is  probably  at  first  vague  and  not  indicative. 
Later,  it  becomes  more  and  more  localized,  at  least  in  its  intensity,  and 
such  pain  along  with  gradual  enlargement  should  always  rouse  a  suspi- 
cion of  cancer  in  a  patient  at  suitable  age.  We  frequently  get  invasion 
of  surrounding  parts — the  mastoid  antrum,  the  external  meatus,  the 
temporo-maxillarj'  joint,  etc.  Until  a  secondary  infection  occurs  tem- 
perature is  not  materially  affected,  but  if  abscess,  ulceration,  or  infective 
thrombosis  occurs,  we  get  speedily  a  leptomeningitis. 
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Symptome  of  Brain-abscess. — In  the  iioii-traumatie  casos  these  are 
very  often  at  first  tiie  ,syuiptc»iiis  of  iiuddlrM'iir  <Iiseus4%  which  in  a  gen- 
eral way  Cfnisist  cif  more  or  k'ss  diseliar^L*  from  tli€^  c*iu%  soiiir  iinjminiient  I 
of  hearing,  ai*t)   then   usually  a    history  i»f  ex|i«isure  to  e<iltl   <ir  triHirig  | 
injnry,  after  wliieh  the  pain  l>eeoiHes  exagj^eratetl,  hut  iiitletinitely  locatedL 
Ah  hough  it  may  be  ascribed  to  the  temporal  region,  yet  it  radiate;*  so 
widely  as  often  to  eonfnse.     Even  in  eeix'ljellur  absce^8  we  gi»t  iKiia' 
referred  to  the  forehead.     This  pain   usually  hiH-ome^  more  and   more 
t^evere,  and  is  often  s])ok(^ii  of  as  **  exerueiating."     It  may  be  continuous 
or  internuttent.     Vomiting  is  nut  iufreipient,  and  niay  l)e  quite  unac- 
companied by  nausea.     Chills  are  met  early  and  of  the  nuist  variable 
degree,  from  a  slight  sliiver  to  the  most  violent  rigor.     They  vary  not 
only  in  intensity,  but  in  duration  and  freipiency.     The  more  frecjiieiit, 
the  more  likely  is  it  that  the  alis<'ess  is  produced  by  some  general  infcc^ 
tion.     Tejuperatnre  is  but  slightly  elevated.     Sueh  discharge  from  tlie 
middle  ear  as  has  previously  been  noted  usnaUy  ceases  or  diminishes,     A 
history  of  eessjition  of  ibs<-harge  and  i>f  increased  pain  and  fever^  iXX!ur- 
ring  at  irregular  intervals,  Ls  character istic  of  these  eases.     Patients  an* 
not  often  seen  by  tliost*  fully  competent  to  recognize  the  significance  of 
these  lesions  during  the  hrst  few  ilays  of  their  illness.     In   fact,  they 
seldom  ccmie  under  the  surgeim's  notire  until  (heeondilion  is  genendly 
appreciated  as  serious.     The  complaint  of  ])ain  is  nxrely  now  the  domi- 
nant symptom.     PcTcnission  over  the  atiected  regions  usually  aggravates 
the  pain,  and  t  lie  re  will  frixpiently  be  cousideral)le  tenderness.     Rigidity 
of  the  sti^rniHjuastoid  of  the  affreted  sitle  ii*  a  sign  of  lesion  of  the  sig- 
moid simis.     In  tla-se  eases  pain  is  tiftcn  elicited  on  dei'p  pressure  in  the 
apex  of  ih*'  jM^st<4"ior  ct-rvieal  triangle.     These  patients  arc  nsiially  glow 
to  nuswi'r  questiiuis,  aiul  later  answers  may  hee(»me  !uon<isy liable.     An- 
i»ther  sigu  of  slow  cnvhration   is   want  of  sustained  attention.     There  i,s 
also  progressive  failure  of  physical  power  as  well  as  of  will-power. 
Temperature  std*lom  exceeds  91P  F.,  and  often  does  not  rise  above  J)7° 
F.     The  pulse  is  slow,  as  well  as  the  resj>iration-mte,  mid  h>th  are  pnv 
jxirtioned  to  the  general   iuti*ac*ninial  pressure,     (hi  the  otiier  hand,  in 
iidcctif»us  thrombosis  the   respinitifuis  are  often    quickened.      Vomiting 
now  occurs  relatively  seldom,  and   [irolnibly  ordy  when  the  upright  p*i«i- 
tion   is  assumed.     Vomiting  aee<»[nj)auied   by  a  j>ersistent   headache  U 
alwavB   indicative   of  iutnicnmial   misehief     If  vomiting  be  a  st)ecial 
feature  thrt*ughi>ut  the  pr^igrcss  of  the  cas*-,  there  is  no  little  prolminlity 
of  involvement  of  tite  eerelMdIuui.      Convulsions  are  freipient,   but   not 
distinctive.     Tht^y  are  the  result  usually  cjf  set»ondary  irrtlation  of  motor 
areas,     Macewen  states  that  when  pus  has  leakeil  into  the  subiluml  sjmci* 
or  into  the  ventricles  we  are  likely  to  note  *;onvnlsive  movements  tif 
ernitic  character,  af*cf>mpanied  by  rigidity,  and  tetanoid  movement's  an* 
sometimes  noted.     ^\'hcn  i^onvulsious  do  occur  they  sliouhl  Yh'  e:ir«*fullv 
ol>s(*rved  for  loealizing  synq»toms, 

Paralysis  may  result  froui  *lestruetion,  an<l  may  give  eonsiderablc  M 
in  diagnosis,  since  its  cause  is  generally  close  to  the  lesion  which  we 
seek.  An  odor  of  offensive*  chanicter  is  usually  given  to  the  brtuilh  of 
patients  who  suffer  fnun  cerebml  abscess  due  to  ear  disease,  and  might  \te 
attriluited  to  onlinarv  causes  did  it  not  so  much  n^semblc  that  emanatifig 
from  the  ear  itself.     Simetinies  it  even  taints  tlie  atmosphere  of  the 
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patient's  room.  During  the  latter  stage  of  these  cases  rigors  are  less 
frequent  Optic  neuritis  is  often  met  with,  jmrticularly  in  the  later 
penods,  but  not  so  often  nor  so  complete  as  in  cases  of  tumor. 

A  great  deal  of  emphasis  should  be  placed  upon  the  results  of  a  care- 
ful aural  examination.  If  the  membrana  tymjiani  be  destroyed,  it  may 
be  possible  to  recognize  the  destniction  of  one  part  or  another  of  the 
tympanic  wall,  or  even  the  escape  of  pus  from  jwrforations  into  this 
cavity.  The  careful  use  of  a  probe  under  these  circumstances  may  give 
much  information.  Swelling  and  redness  over  the  mastoid  are  not  often 
found  in  cerebral  abscess  in  adults. 

This  disease  of  course  tends  to  produce  a  fatal  result,  either  by  in- 
creasing stupor  and  coma  or  by  the  rapid  consequences  of  bursting  of 
an  abscess  into  a  ventricle  or  into  the  brain-surface.  Then  the  inflam- 
matory activity  is  most  rapid  and  pernicious.  It  is  generally  heralded 
by  acute  symptoms — vomiting,  restlessness,  flushing,  spasms,  prostra- 
tion, quick  breathing,  and  high  temperature.  When  a  ventricle  is 
involved  the  symptoms  are  even  more  clear :  temperature  rises  with  a 
bound,  muscular  twitchings  are  associated  with  convulsions,  and  these 
are  quickly  followed  by  coma,  and  by  death,  which  frequently  results 
within  eight  or  ten  hours  from  the  first  indication  of  ruj)ture. 

Localizing  Symptoms, — These  are  only  occ^asioiial  in  cerebral  abscess, 
because  the  majority  of  these  lesions  are  situated  outside  the  motor  area. 
Alterations  in  the  pupils  are  sometimes  met  with.  With  abscess  in  one 
temporo-sphenoidal  or  frontal  lobe  the  pupil  on  the  siuiie  side  may  either 
enlarge  or  diminish,  but  whatever  size  it  assumes  will  probably  remain. 
Moreover,  it  may  lose  its  motility.  With  a  small  abscess  and  cerebral 
irritation  it  will  probably  be  abnormally  small ;  with  a  large  abscess  and 
great  pressure  it  will  probably  be  dilated.  As  an  abscess  grows  the  size 
of  the  pupil  may  increase  jmri  pussu.  Sometimes  the  only  difference 
noted  is  relative  sluggishness  of  the  pupil  on  the  affected  side.  Infec- 
tive thrombosis,  save  in  the  cavernous  sinus,  rarely  affects  the  size  of 
the  pupils,  and  when  it  does  there  is  usually  ptosis  as  well  as  pupillary 
change. 

Macewen  has  laid  great  stress  upon  the  importance  of  percussion,  and 
upon  the  fact  that  he  elicits  in  these  cases  a  different  cranial  percussion- 
note.  He  percusses  with  the  ordinarj'  instruments  or  by  the  tip  of  the 
middle  finger,  tapping  lightly  upon  the  cranium,  which  answers  all 
requirements.  He  prefers  immediate  percussion  with  the  ear  upon  the 
patient's  head.  He  claims  that  when  the  lateral  ventricles  are  distended 
with  fluid  the  i)ercussion-note  is  gnnitly  altered,  the  resonance  being 
greatly  increased.  He  reminds  us,  however,  that  the  percussion-note 
for  a  given  spot — for  instance,  the  pterion — varies  according  to  the  ])osi- 
tion  of  the  head.  In  children  and  adolescents  he  gets  ordinarily  a  c^lear 
percussion-tone  over  the  distended  ventricles,  and  claims  that  the  tones 
over  the  cerebellum  generally  aid  in  diagnosis.  (Incidentally,  we  may 
add  here  that  he  gets  a  characteristic  cracked-pot  sound  on  ])ercussion 
of  the  head  in  extensive  fractures.)  All  of  which  would  indicate  that 
there  is  a  very  limited  field  for  the  aj)plication  of  this  physical  sign,  but 
that  in  certain  cases  it  may  be  of  value.  Macewen  also  reminds  us  that 
the  quantity  of  pus  issuing  from  the  middle  ear  is  always  to  be  noted, 
with  a  view  to  ascertaining  whether  or  not  it  be  greater  than  would 
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]in»l>iibly  ej^capo  fnnii  tlio  uar  iiLiiie*  If  dii^tinctly  greater,  then  there 
Miust  ho  an  uittTual  cavity  IVtaii   whkli  It  flows. 

The  [jartii'ular  Mgii»  of  uhsJC'csvsas  ia  partknilur  Wnlities  may  be 
briefly  epitoiiiizetl  as  follows:  In  tefiijxim-sphi'iitiidal  abscess  [lain  iisu- 
ally  originates  in  the  ear  on  tlie  same  sUle  as  tlw  abscess.  As  the  brain 
liecornes  involved  we  have  nth  t*t inns  siiecessively  of  tlie  lower  jmrt  of 
the  as4 -end injT  frontal  and  jianctal  roavolutioiiH  ;  then  of  the  jm interior  and 
hjwer  part  of  the  third  frontal ;  thm  nf  the  jMisterior  half  of  tlic  tii*8t  tem- 
poral;  and,  tiiially,  the  motor  anrl  sensory  strands  in  the  internal  <^p- 
snle  may  lie  pressetl  on  and  complete  loeal  pandysis  result.  Hemi[>le^ia 
on  tlie  opposite  side,  then,  is  oeeusionally  found  in  large  tcnij>oro-sphe* 
noi<lal  abscesses,  Sonu'times  this  is  due  purely  to  pressure,  since  resto- 
ration of  fujiction  ofleu  ibllows  evacuation  of  pus.  When  the  onler  of 
paralysis  is  face,  arm»  and  then  lejr — and  particularly  when  sensation  is 
preserved — abscess  in  the  tempMU'o-sphenoidal  lobe  is  in  all  probability 
pressintj  from  below  npwanL  If.  however,  the  onJer  be  leg,  arm,  and 
lastly  face,  uv  if  they  lie  simultauecmsly  affected,  and  [)artieularly  with 
sensiiry  paraly.-^is,  then  the  |in»ljability  «>f  set^ondary  involvement  of  the 
internal  eapsnh*  is  much  greater.  Facial  paralysis  is  cimunon  in  aiU 
vanced  destructive  lesions  i»f  the  mastoid  and  tyiupanuni.  To  distin- 
guish any  facia!  paralysis  |irrKlueed  by  c<irtical  lesi(»n  fnun  ot»e  j>rodu4>iHl 
by  paralysis  of  the  facial  nerve  we  may  add  that  the  fnrmer  is  si*ldom 
80  intense;  the  patient  ran  usually  shut  the  eyelid,  ami  there  is  eounnunly 
8onie  jMiwer  of  emotional  ex]uvssi(^n  on  the  aflk^tcnl  sitle,  while  the  st-UH* 
of  taste  in  tlie  anterior  two-thirds  uf  the  tongue  remains  intact.  In  e<inw 
plete  periphem!  pamlysis  of  the  facial  nerve  these  are  absent.  Aphasia 
is  note*l  in  sonu*  abscesses  on  the  left  side.  Pamlysis  of  the  thinl  nerve 
on  the  sinne  side  is  often  to  be  expected  in  large  absrease^.  If  this  be 
complete,  we  have  ptosis,  external  strabisnuL'^,  and  fixed  anil  dilated 
pn|>ils,  with  more  or  less  Hxation  of  the  glolK*,  If  with  jiaralysis  <»f  the 
thinl  nerve  there  lie  hcmi|»legia  i)f  the  iipi>osite  si<lc,  ('onuncTieing  in  the 
face,  it  is  probalde  that  the  lesion  is  large  and  situated  in  the  tempiral 
lobe. 

In  abscesses  in  the  frontal  lubes  we  frequently  get  no  local i zing  phe- 
nomena urdess  they  are  sitnatcnl  about  the  base  of  the  thin!  frontal  <»r 
the  ascent  ling  fn»ntal,  f>r  at  least  implicate  these  aivas.  In  inrg<^  alw 
seesses  the  [uipil  of  die  atfeeteil  side  is  usually  permanently  dilat<tl  ;  in 
Huiall  abscesses  it  is  eoinnionly  sluggish  and  conlmeted.'  Maeeweu  stati';* 
that  lesions  in  the  conducting  paths  to  the  internal  capsule  from  the 
cortical  speieh-eentre  may  prothiee  only  transient  aphasia,  the  »4{>e€ch- 
prcKTss  being  able  to  pas^s  by  strands  to  the  corpus  callosum  and  npj)o«ite 
sjH'eeh-region, 

Abs<'<'sscs  in  the  parietal  region  are  more  eonuuonly  due  to  trau- 
matism^ and  will,  in  all  probability,  affect  more  or  less  directly  th«: 
motcir  arra,  prtHlueing  distinct  localizing  jihenomena,  eiinvnlfiivc  ^t 
paralytic. 

Occipital  abseesses  are  rare  except  after  pyieraia. 

Cerewllar  abscesses  furnish  lew  loeidizing  symptoms,  though  w\u 

'  Chieiie  thinki*  thut  in  a1i*jc*?^  of  the  fronlal  region  more  stn-w  "ihoultl  be  lAid  i 
the  Rlowiies«  nf  ihe  pnlm,  and  not  so  much  u\um  tendernas  nntl  percasion  {I 
Mfit.  Jaunt,  June  I,  1«94;. 
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large  they  sometimes  set  up  meningitis  in  the  posterior  fossa.  The 
prominent  features  usually  are  retraction  of  the  head  and  neck ;  slow, 
feeble  pulse  and  respiration  ;  subnormal  temperature ;  violent  yawning ; 
more  or  less  rigidity  of  the  masseters ;  slow,  syllabic  speech ;  more  or 
less  optic  neuritis ;  dilated  pupils ;  sometimes  almost  complete  aphasia. 
There  is  often  a  history  of  vertigo  and  vomiting.  If  accompanied  by 
thrombosis,  there  is  pain  on  pressure  in  the  upper  thirds  of  botli  cer\'ical 
triangles. 

Pontic  abscesses  may  present  no  symptoms  until  ruptured,  when  there 
will  be  general  involvement  of  ba^l  structures.  The  recorded  cases 
present  no  definite  nor  constant  features. 

Diagrnosis. — Inasmuch  as  all  brain-abscesses  of  acute  character  are 
surrounded  by  an  inflamed  zone  of  brain-tissue,  at  least  at  first,  it  is 
sometimes  quite  difficult,  even  impossible,  to  distinguish  between  the 
signs  of  abscess  and  those  of  acute  encephalitis.  Encephalitis  of  trau- 
matic origin  may  last  longer  without  pus-formation  than  that  of  non- 
traumatic origin,  and  when  under  these  circumstances  pus  does  form,  it 
is  usually  from  an  added  infection.  As  between  abscess  and  suppurative 
leptomeningitis  or  breaking-down  thrombus  there  are  also  great  diffi- 
culties in  diagnosis,  since  all  may  arise  from  the  same  source  and  all 
may  be  coincidently  present.  With  abscess  near  the  surface  there  is 
almost  always  some  degree  of  leptomeningitis,  and  when  the  abscess 
bursts  this  leptomeningitis  becomes  generalized  and  most  acute.  Then, 
of  course,  the  symptoms  of  the  latter  prevail,  while  possibly  only 
the  history  of  the  case  makes  the  presence  of  abscess  probable.  When 
meningitis  is  prt»sent  we  have  a  high  temperature  without  marked 
remissions,  rapid  pulse,  and  general  irritability,  the  rapidity  of  the  pulse 
marking  in  considerable  degree  the  predominance  of  leptomeningitis 
over  encephalitis,  since  the  more  marked  the  latter  the  slower  the  pulse. 
Leptomeningitis  implicates  the  cranial  nerves  more  generally,  yet 
more  erratically,  than  cerebral  abscess,  though  if  the  membranous  in- 
flammation be  limited  to  the  area  about  the  abscess,  the  symptoms  of 
abscess  will  predominate. 

The  symptoms  of  sinus-thrombosis,  especially  during  its  disintegrat- 
ing stages,  are  much  more  distinctive.  Here  we  have  high  temperature 
with  marked  remissicms,  rapid  and  weak  pulse,  frequent  chills,  followed 
by  profuse  perspirations,  symptoms  of  pulmonary  infarct,  diarrhoea,  })ain 
in  the  posterior  cervical  triangles,  tenderness  in  the  subniastoid  region 
and  down  the  jugular  on  the  affected  side.  In  other  respects  these 
symptoms  are  those  of  the  typhoid  type. 

When  all  three  conditions  are  associated  the  symptoms  of  thrombosis 
usually  prevail  over  the  others,  although  we  may  get  retraction  of  the 
head,  due  to  basal  meningitis.  When  thrombosis  and  abscess  are  both 
present,  the  former  is  the  more  serious  of  the  two  and  demands  first 
attention.  In  all  of  these  eases,  when  they  have  become  geneniUy  septic, 
the  pulse  Ls  weak  and  rapid,  and  Macewen  calls  attention  to  the  fact  that 
in  such  cases  chloroform  or  opium  in  no  way  reduces  the  pulse-rate ; 
even  after  complete  anaesthesia  it  is  as  rapid  as  before. 

As  l)etween  tumor  and  abscess,  we  have  in  the  former  usual  abstmce 

of   source  and  cause  of  infection,  slow  ])rogress  of   symptoms,   more 

deflnite  localizing  phenomena,  progressive  involvement  of  cranial  nerves. 

Vol.  H.- 
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pronounced  optic  neuritis,  abseoee  of  chills,  and  alternating  periods  i 
initigsttion  uf  syinptruiis.     TeiiipiTatiire  and  pidse  aiTord  little  help,  tiave 
that  i^uhnornial  teniperatiire  points  nither  to  abseestt.' 

Prog-nosiB.^ — The  statement  is  made  bv  all  anthors  and  tho*^  wbii 
write  frotn  v;»ried  |wiiiits  of  view  that  the  tendeney  of  eerebra!  at 
is  invarinbly  toward  fatality.     Of  tlie  ac^iite  ca^e^?,  thone  nut  dealt  wil[_ 
sur|^i(*ally  usually  terminate  within  a  few  week^.     The  elironie  and  pm- 
Ltn*!:ed  rasc^s,  nnfMrtiniat*'ly,  seldf^m  euiiie  under  stu^ieal  tn^atrntfut,     Yot 
those,  tliuu,  whieh  are  not  trwitcd  siirgieally  there  is  no  hoije.     On 
other  hand,  tiir  acute  abseesst^s  i^Aiv\y  attaeked  there  i«  eunwSiuenible  hon 
If  we  liave  trMJeal  with  an  uneoniplieated  eerel>rai  absi^c^w  whos^c  poi^itifl 
can  be  rm^sonahly  well  as<'ertained,  and  ean  attaek  it  early  enon^rh,  flu^^ 
outlook  is  very  j;i>od.    The  earlier  the  b(  tter,  ber-ause  we  ho[>e  in  this  vva^ 
to  ;j^et  at  it  before  lepttujicnin^itis  or  sinns-tlironiljosis  !ia8  ettniplinite 
the  eas4\     With  pn»per  evaeuation  of  sueh  an  abseess  we  niay  evrn  liat 
eoniplete  nieutal  and  IxMlily  rei!overy.    Sometimes  anelioring  of  the  br  ' 
Xi\  the  skull  will  leave  a  train  of  dis^juietin^  local  symptoms,  but  tbi-^ 
certainly  l*etter  than   fatality.      Spmtaneons   evar nation  of  su|jerticiafj 
absriss4's  has  already  bwii  alludt^I  to,  liut  it  is  dangeroni*  to  wait  for  thii 
natural  prtn^ess,  whi(*h,  thmiurh  known,  is  relatively  very  rare.     Tliat  aal 
abscess  wh!<*h  has  remained  for  a  lon^  time  encystecl   may  \w  a  final  j 
source  of  danp'r  was  pnifountlty  impressed  on  me  some  year**  a^  bjf  J 
one  of  my  own   cases:  A   middlr-si^rt^d    man,  whose   \yoy  had   Ijceii  l| 
patient    of    mine,   suddenly   developed    furious   brain-c^ymptonis,  th 

'  lUfeienttal  Dkupimi^  of  Brnin^nb.'irmt.^Thot^c  bej^nning  witli  mcjet  iwule  ^jrontffl 
are  for  t!ie  niowl  part  dtic  to  myiiin^itis  puniletita,  or  next  to  hrain-einlKiliHni  or  tKrm 
botic  softening,  hs  well  a»  to  nn  apoplexy  of  ttje  brain  ;  while  the  slower  form;*  irr  ( 
the  niot^l   {lart  due  to  extm-  or  ^iibdlunil   infections.     }t  i»  often   impo^ihle  lo  <irpftn 
purulent  leptoriiejiio^itis  from  al>w:'C^,  simv  the  one  leath*  so  in^ensibh*  to  tbe  ullier  Add  ^ 
diagnosis  mn  often  h*^  mnde  only  hy  Iwalixifi^  HyTuptoins,  if  pre«<'nt,  or  by  Utcmlbant 
lesion!*,  Atieli  m  middle-car  diseJiM?,  ete.     lirdin-emliolu^ms  and  ujjoplexi"-  l-'-L  *^^m^rf 
the  eliologieiil  facion*  commonly  met  with  in  ftbf*ces8-     Aeeonlin^'  to  1 
fier  iniu'vt!u  Krankheiten^  1893),  brain-abscetikN  climcsUy  ocmpiea  a  \Hmii<'  t  i  : 

H^^fk'ning  and  brain-tumor,  and  tuny  haTe  to  be  di^tingtiished  as  well  frtim  the  one  i* 
from  the  other. 

According  to  Ik'ck,  between  1890  and  1R92  there  were  76  cases  of  brmbi^«feMlP 
treated  by  o]»enition,  of  whieb  40  reeovertnl  and  'M  di«l ;  36  of  these  oiuksb  wefe  of  Ciia- 
malie  origin,  of  which  2\i  rei-overed.  In  SO  of  the*ie  36  puncture  or  inriHiOQ  waa  madt 
for  diagnostic  purpoMCs,  tiud  wa^  folio wetJ  by  evacuation.  In  2  cji^^es  ihere  wai  laipt 
recidive  of  abHL'ettS-forprmtion  and  seeond-*iry  operations  were  reqnired-  In  4  of  the  ca«9 
in  which  ubM-css  was  diaginif^Ml  the  puncture  or  incision  gave  negatire  renidti*,  aUhoti|i 
in  each  of  I  hem  it  wtiM  found — three  times  clotitdy  liehind  the  point  explore*!  and  otkt  i« 
the  corpUK  si ri at nm.  Of  ihese  36  eawesiv,  in  14  instances  the  time  elajteetl  between  injuii 
and  operation  wzui  counted  in  weekft ;  in  U\  in  monthn  ;  and  in  6^  bjyearH.  CX  th«  totsi 
of  76  cases  operatnl,  36  limes  ulso  the  vase^  were  due  to  ear  dif«eji^,  whi^b  in  10  of  ihff«» 
had  existed  for  years.  ()f  these,  17  recovered  and  19  died.  The  reeovcric*  were  all  from 
temporal  abscess,  which  constituted  211  of  the  36,  the  other  7  beinK  eoin  ^     *'  2  crrr 

bellar,  3  oeripilat,  I  i^imbined,  'ind  1   frontat     In  5  caaea  the  abaoen  w  <Yiv(t«4 

at  the  time  of  the  operation,  hut  u|Hpn  the  day  folio  wine  evacuated  it»)Ci.  ^L.^uaamlj. 
and  in  each  instance  wag  followed  by  recovery^  In  4  of  these  cnaes  the  prmeact  vi  tl^ 
au2^pe<Hed  alj8c*e*to  was  pre  wed  by  autofj^^y. 

xlie  other  4  of  the  total  of  76  cases  were  constituted  by  ha^matogetiic  fir  tammtaiat 
ftbooeMea,  of  which  2  were  single  and  2  iniilti^de.     In  1  fmntal  alecesn  openatioQ  ^lA 

a  neg^»li%'e  result,  anri  death  resulted  from  meningilif^.     In  I  <x^dpital  abaoSas  '^ 

ment  folhjwe<l  operation,  but  death  finally  resulted  from  perforation  into  t^« 
Tbi^i  <'n.He  wa>   ttdwrcular.      In  1  pariet.il  absceit^  following  carbuncle,  vSicr 
relief  de:itb  oci^urred  four  months  later  from  another  abraiK  mod  meningitis  (1 
tuf  Uin.  Cliiriirrfif,  x\\.  1  et  ecq.). 
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became  unconscious,  and  died  after  some  days  in  coma.  There  was  no 
symptom  which  would  lead  to  exploration  of  any  particular  part  of  the 
brain  ;  in  fact,  so  sudden  was  the  onset  that  it  seemed  more  like  hemor- 
rhage than  anything  else.  On  autopsy  we  found  an  originally  encapsu- 
lated abscess  in  the  upper  part  of  one  of  the  hemispheres,  which  had 
ruptured  and  was  surrounded  by  the  usual  acute  infective  disturbances. 
There  was  also  found  on  autopsy  a  small  scar  on  top  of  the  head.  Then 
his  family  remembered  that  a  number  of  years  before  he  had  been 
severely  injured  upon  the  head,  but  that  since  then  no  one  had  thought 
of  it.  In  his  instance  there  was  no  known  cause  for  the  acute  rupture 
nor  the  disturbance  which  followed; 

Nauwerck  reports  a  case  of  brain-abscess  where,  on  autopsy,  were 
found  hyperaemia  and  oedema  of  the  lung,  swelling  of  the  spleen,  de- 

t)ression  and  perforation  of  the  right  temporal  bone,  defect  of  the  under- 
ying  convolution,  multiple  abscess  of  the  hemisphere,  and  hydrocephalous 
softening  of  the  same.  The  abscesses  in  this  case  numbered  eight,  which 
were  filled  with  thick  green  pus,  the  largest  as  large  as  a  plum,  which 
corresponded  to  the  traumatic  depression  of  the  overlying  bone.  In 
this  case  an  interval  of  twenty-eight  years  had  elapsed  between  the 
reception  of  the  injury  and  the  final  fatal  result.  This  would  appear 
to  be  the  longest  time  of  quiescence  in  these  cases  on  record. 

Let  us,  then,  sum  up  the  whole  question  of  prognosis,  and  say  that 
recovery  from  cerebral  abscess  hinges  entirely  upon  its  early  detection, 
accurate  localization,  and  proper  evacuation. 

Sinus-thrombosis. 

By  virtue  of  their  ccmstniction  the  sinuses  are  predisjMised  to  throm- 
bosis. Their  size,  the  inflexibility  of  their  walls,  their  typical  shape, 
the  trabeculse  ocaisionally  found  in  them,  the  fact  that  they  are  not 
emptied  during  respiration,  and  in  some  instances  the  direction  of  the 
blood-current  which  enters  them,  all  tend  to  retard  the  flow  and  predis- 
pose to  coagulation.  If  to  these  be  added  deficient  blood-supply,  then 
everj'thing  predisjwses  toward  rnarasmic  thromboHin, 

This  occurs  less  frecjuently  than  the  infective,  and  is  almost  always 
met  with  in  the  longitudinal,  rarely  in  the  basal,  sinuses.  It  occurs 
most  often  in  marasniic  individuals,  and  is  notcxl  most  often  at  the  two 
extremes  of  life.  Exhausting  diarrhoea  is  one  of  the  most  common 
causes  in  children,  although  conditions  which  bring  about  dilatation  of 
the  right  side  of  the  heart  are  also  frequently  operative.  In  the  maras- 
mic  form  the  clots  are  dense,  firm,  stratified,  and  usually  non-adherent. 
They  seldom  occu])y  the  whole  adibre ;  they  tend  early  toward  organiza- 
tion and  rarely  disintegrate.  In  old  cases  the  clot  may  be  tiuinelled 
sufficiently  to  ])erniit  rc»-estal)lishment  of  circulation.  Congestion  and 
oedema  naturally  dejKnid  ui)on  them,  the  amount  of  the  same  depending 
upon  the  extent  of  the  clot  and  its  ramifications.  In  the  more  si^vere 
cases  even  the  ventricles  become  distended  with  serous  blo(Kl,  and  ex- 
ophthalmos cause<l  by  sero-sjingui neons  effusion  into  the  orbits  has  been 
known.  The  frontal  lobes  are  the  least  attK't(Hl  by  the  anlema  and 
subsequent  soilening ;  the  parietal  and  occipital  the  most  so.  Meningeal 
hemorrhages  occur  now  and  then,  and  atrophy  may  result  therefrom. 
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The  symptoms  are  mieertain  ;  they  may  be  characterized  by  the 
condition  wlik'h  gives  rise  to  tlironilMLsis.  The  Itmgitiidintil  sinus  hein^ 
most  otlen  involved,  we  get  venous  distenti**n  in  the  frontal  and  [larietal 
regions,  with  more  or  le^vs  external  tedema.  Sometinies  epistaxis  results. 
StraHismiLs^  trenioi*5^,  eontnieturt^  and  rigidity  of  niuseles,  et€.  are  otx^- 
sionally  met  witli.  C'hildrt^ix  often  have  eonvulsions  ;  Honietimes  these 
are  unilateral,  and  in  these  in^tanees  prulndjly  indiejite  thn)mlx)si.s  in 
tlie  niutor  areas.     Retinal   thrombosis  is  s<imetimes  noted. 

Diagrnosis  in  adidts  is  diHieult,  antl  often  not  niade»  exeept  in  thorise 
C!jtses  where  ei-rehral  symptoms  otherwise  wtndil  not  oeciin  In  ehildren, 
convulsions  after  exhatisting  illness,  with  the  signs  above  noted,  render 
marasmie  thromlxjsis  much  more  reeognizjible. 


INFECTIVE   THROMBOSIS^ 

This  oon8titute8  the  other  variety  of  sirms-thrombosis,  and  is  due 
exehisively  to  the  invasion  of  pathogenic  baeteria.  It  oeenrs  most  often 
tin  ring  midtlle  age,  occasionally  in  tlie  very  old  or  very  young.  It 
usually  is  met  with  in  one  of  the  basal  sinuses.  Its  origin  is  knul,  it 
being  always  seenndary  to  some  external  infective  lesion,  and  it  occurs 
at  the  point  nearest  to  the  primary-  sonree  of  infection.  It  may  \n*  due 
to  lesions  of  trsuiinatic  origin,  such  as  oei'nr  at\cr  componnd  fractures, 
etc.  The  most  freipient  csmse  is  middle-i^ar  disea^;c,  and,  conse<piently» 
the  sigmoid  sinus  is  the  one  nmst  cfiinmonly  uHeetHl.  (\irbun(*Ies  of 
the  face  are  also  fnnpicntly  followed  l>y  siuns-thrombosis,  as  may  alst*  be 
erysipelas  i*r  infective  cellulitis  or  nasjil  uh-rration.  Infective  j)erii>stitis 
due  to  dental  caries,  t<>usillitis,  and  n*tropharyngcal  abscess  have  ttls<^»  all 
been  known  to  1k^  sntficient  riiuses  for  siuus-tlmaubosis^  usually  of  the 
(*avernons  sinns. 

Inicction  may  be  pro|wig3ite4l  bv^  mere  continuity  of  tissue,  or  the  ele- 
mcnts  of  infccti(Mi  may  he  carried  by  the  cirmlation* 

After  an  infectious  thrombosis  there  is  rapid  disintegration  of  the 
sinus-lining,  with  complete  occlusirMi  by  the  clot»  sf»  that  hem<irrha|re 
mrely  oi^curiii.  A  true  sinus-jvhleljitis  tims  set  up  i'tinse.s  firm  adhesions 
!>etween  the  clot  and  the  si uns- walls.  A  little  later  the  clot  Ix^ifis  to 
disintegrate*  piLs  is  fin*mcd,  and  the  resultant  fluid  is  a  mixlun:*  of  IiKkmI- 
elements  and  |>ns.  This  swarms  with  l>ai'teria,  vvfncli  fretpiently  esi-ajie 
iai-ther  into  the  einndntion.  The  t^lot  fre<|ueutly  extends  int*»  the  inter- 
nal jugular,  whicli  then  paHiei[>ates  in  the  srunc  processes,  while  the 
same  lesions  an'  re|)eat-cMl  ;  and  the  sjHue  is  true  of  the  other  venoas  c*m- 
nectifms  with  the  basal  sinuses.  Tlie  phenomena  are  slightly  different 
outside  of  the  skull  fnun  those  inside,  l)C(*ause  tintside  tin*  venous  wall^ 
have  less  |>owcr  of  R'sistauee  ami  there  is  more  op|>ort unity  for  the  cli??- 
hKlgt^ment  of  clot.  Ik*twceu  tin*  ^inus  and  the  bone  snrmunding  then* 
is  sepamtiMn*  and  fn^punitly  a  collcctiou  nt' pnruloid  fluid,  whir*li  in  timv 
macerates  the  tirm  texture  of  the  sinus  itself,  as  well  as  dcprivcsi  tl  of 
its  blood-snp])ly.  It  is  under  these  e  in  mm  stances  that  pus  fnHpienfly 
finds  escape  along  the  mastoid  vein  out  through  the  mastoid  foramen, 
and  sometimes  to  such  extent  as  to  produce  an  extracranial  abscess.  By 
the  snme  proces,s  there  mav  be  extension  ali>ng  the  |jostcrior  condyloid 
foramen  with  formation  ol  deep  cervical  abscess,  or  along  the  anterior 
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condyloid  foramen,  along  the  twelfth  pair,  and  along  the  vein  which 
communicates  with  the  vertebral  plexus.  On  the  other  hand,  along  with 
such  involvement  of  the  sinus-wall  we  are  likely  to  get  acute  lepto- 
meningitis, although  this  may  not  occur  faster  than  protective  adhesions 
may  form  which  shall  shut  off  infectious  products. 

The  result  of  all  this  disintegration  within  bony  channels  is  to  pro- 
duce a  marked  effect  upon  the  bone  itself,  which  becomes  pigmented, 
discolored,  and  eroded.  The  discoloration  probably  is  due  to  the  bacillus 
pyocyaneus.  Sometimes  there  results  deep  staining  along  the  venous 
grooves,  and  the  soft  tissues  may  also  participate  in  this  stain. 

Supposing  the  infection  and  resulting  disturbance  to  be  mild  in  degree, 
there  may  be  reaction  in  the  direction  of  formation  of  granulation  tissue 
around  the  sinus-walls,  which  will  penetrate  into  the  eroded  bone  on 
one  side  and  into  the  lumen  of  the  vessel  on  the  other.  By  a  later  organ- 
ization of  this  we  may  get  complete  obliteration  by  fibrous  tissue.  This 
granulation  tissue  may  act  as  a  Tbarrier,  and  form  a  most  pronounced  san- 
itary cordon  as  against  the  advance  of  infectious  processes.  Should  it  be 
detached,  its  very  object  may  be  defeated.  Hence  the  misfortune  of 
incomplete  operations. 

The  terminal  limits  of  most  of  these  thrombi  are  protective,  since  dis- 
integration does  not  usually  extend  so  far.  Thus  in  the  internal  jugular 
a  cord-like  mass  may  be  felt  under  the  stemo-mastoid,  often  extending 
well  down  the  side  of  the  neck.  This,  of  course,  is  protective,  and  the 
sooner  such  a  thrombus  organizes  and  adheres  completely,  the  sooner 
is  possibility  of  pulmonary  infarction  through  the  jugular  shut  off. 
Hence,  too,  the  practicability  of  attacking  the  jugular  in  many  of  these 
cases  and  washing  through  from  above.  It  is  even  on  record  that  the 
superior  vena  cava  has  been  completely  occluded  in  this  way  and  in  the 
same  fashion. 

By  extension  from  the  visceral  side  of  the  sinuses  we  may  get  cerebral 
or  cerebellar  abscesses  as  well  as  purulent  meningitis. 

SymptomB. — Infective  thrombosis  does  not  give  rise  to  distinct 
pathognomonic  symptoms.  There  is  local  ischemia,  with  interference  of 
function  and  extracninial  oedema.  The  general  symptoms  are  those  due 
to  dissemination  of  septic  material.  Headache  is  nearly  constant,  the 
pain  being  sometimes  extremely  severe.  Vomiting  is  frequent.  Tem- 
perature usually  runs  high,  with  marked  remissions.  The  pulse  is  small 
and  rapid,  and  remains  so  even  when  patients  are  narcotized.  Chills  are 
frequent ;  they  occur  early  and  perhaps  often,  and  the  tendency  is  toward 
greater  frequency  as  the  condition  becomes  worse.  They  are  of  the 
pyaemic  type,  followed  by  copious  perspiration.  The  general  appearance 
of  the  patient  is  typhoid.  Sometimes  the  lungs  become  involved  insid- 
iously ;  at  other  times  the  occurrence  of  pulmonarj'  infarction  is  easily 
recognized.  In  either  ease  we  usually  have  dyspnoea  with  cough — com- 
plaint of  pain  in  the  chest  whose  location  varies  with  the  succession  of 
infarctions.  At  first  physical  examination  may  give  negative  results. 
After  a  day  or  two  we  get  prune-juice  exp(^ctoration,  coarse  rtlles,  fol- 
lowed later  by  moist  rAles ;  the  sputum  becomes  putrid  ;  there  is  great 
fetor  of  the  breath  ;  and  the  presence  of  infective  pneumonia  cannot  be 
doubted. 

Cerebral  function  is  at  first  active  and  unimpaired  ;  intelligence  often 
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lasts  nearly  to  the  end.     The  duration  of  the  disease  ordinarily  is  from 
two  to  four  weeks,  death  resulting  from  exhaustion  and  sepsis. 

Macewen  has  described  a  typlioid  or  abdominal  type  in  whieli  the 
toxsemic  symptoms  are  particularly  manifested  in  the  abdomen.  In  the^e 
cases  the  skin  is  occasionally  aflTected  with  a  rash,  which  does  not  disap- 
pear on  pressure.  The  symptoms  in  many  respects  strikingly  resemble 
those  of  enteric  fever,  and  experienced  physicians  have  been  misled. 
This  is  more  apt  to  occur  when  otorrhoea  has  not  been  obsen-ed  or  is 
regarded  as  insignificant. 

When  meningitis  occurs  early  by  extension  we  have  more  violent 
headache,  often  referred  to  the  frontal  region,  frequent  vomiting,  |)er- 
sistent  high  temperature,  fewer  chills,  great  excitement,  spasms  of  the 
upper  muscles  of  the  body,  strabismus,  with  delirium  and  coma  at  the 
last.  If  the  sigmoid  sinus  is  involved,  there  is  usually  retraction  of  the 
head,  perhaps  to  the  atfecte<l  side.  If  the  leptomeningitis  be  diffused 
down  the  spine  as  well,  there  are  girdle-pains  complained  of,  and  there 
is  absolute  prostration. 

In  certain  cases,  aside  from  the  above-mentioned  brain-symptoms,  we 
have  peculiar  disturbances  due  to  stasis  of  blood  in  certain  limited  area^i. 
For  instance,  we  may  have  exophthalmos  on  one  side  or  both,  along 
with  conjunctival  injection,  oedema  of  the  lids,  and  disturbances  of 
vision.  These  symptoms  occur  in  thrombosis  of  the  cavernous  siniw 
and  are  produced  by  stasis  in  the  ophthalmic  vein.  In  these  cases  it  i* 
possible  for  the  frontal  veins  which  empty  into  the  ophthalmic  to  be 
also  compromised. 

Other  features  of  deep  thrombosis  may  also  be  mentioned.  Thiits 
Dusch  noted  thrombosis  of  the  superior  longitudinal  sinus  in  a  boy  suf- 
fering re])eatedly  from  epistaxis.  Gerhard  has  described  a  diMtimUar 
filling  of  the  external  jugular  veins.  In  thrombosis  of  one  transverse 
sinus  only  the  internal  jugular  on  that  side  will  carry  less  blo(Kl  than  it 
otherwise  would  ;  so  long,  however,  as  the  transverse  sinus  of  the  other 
side  is  free,  it  will  receive  the  current  which  cannot  pass  thnmgh  the 
obstructed  one,  and  ccmsequently  the  jugular  on  its  side  will  carrj'  nu)re. 
If  the  containeil  clot  extends  so  far  as  the  direct  communication  with  the 
internal  jugular,  or  even  so  far  as  the  opening  of  the  inferior  |)etn>sal 
sinus,  then  the  infernal  jugular  of  the  affected  side  will  be  almost  empty, 
while  the  extenial  jugular  on  the  same  side  will  l)e  the  more  distendeiL 
Thus,  Schwartze  noted  one  case  in  which  a  clot  extende<l  fn>m  the 
superior  longitudinal  into  the  right  transverse  and  petrosal  sinuses  clear 
to  the  jugular  fonunen,  while  the  left  tninsverse  sinus  was  almost  free, 
the  right  external  jugular  being  inonlinately  distended.  In  ver^'  y(»ung 
children,  as  a  result  of  the  consiHjuent  anaemia,  the  large  fontanelles  will 
usually  be  found  depressed,  although  when  a  large  amount  of  blo^Kl  has 
been  poured  outside  of  the  nienibnuK?  they  will  more  or  less  protnide. 

When  the  general  signs  and  synii)tonis  of  sinus-thrombosis  are  pn^s- 
ent,  it  may  he  j)<)ssil)le  in  certain  cjises  to  determine  more  or  less  aceii- 
nitely  the  site  of  th(»  thrombus.  When  the  eye  is  protruded,  the  lid 
(eilematous,  and  the  frontal  vein  distendcMl,  it  must  be  plain  that  the 
cavernous  sinus  on  that  side  is  involved.  When,  as  often  occurs  in 
children,  suj)erfi('ial  veins  of  the  scalp  are  distended,  esi)ecially  in  the 
neighborhood  of  the  parietal  foramen,  then  it  will  be  foupd   tliat  the 
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superior  longitudinal  sinus  is  at  fault.  When  this  is  seen  posteriorly 
or  in  the  neighborhood  of  the  mastoid  foramen,  we  locate  the  thrombus 
in  the  transverse  sinus.  When  there  are  no  localizing  symptoms  of  this 
character,  we  can  only  say  in  a  general  way  that  internal  thrombosis  lias 
occurred. 

Proflrnoeds  is  always  unfiivorable,  although  recovery  is  not  impossi- 
ble. The  therapeutics  are,  for  the  most  part,  prophylactic.  By  actual 
physiological  rest  it  is  possible  at  least  to  reduce  tne  liability  of  embol- 
ism of  the  lungs.     (See  Abscess  following  Middle-ear  Disease.) 

Sinus-phlebitis, 
phlebitis  8inuum  dur^  matri8  ;  colpitis  cerebralis. 

Inflammation  of  the  cerebral  veins  may  occur  in  two  ways :  First,  as 
the  result  of  thrombosis ;  second,  as  the  continuation  of  inflammatory  or 
suppurative  processes  from  neighboring  infectious  processes. 

Thromboses  produce  sinus-phlebitis  by  i)enetration  of  the  infected 
particles  into  the  occluded  sinus,  by  which  a  ]>utrefaetive  condition  of 
the  clot  is  brought  about.  On  the  other  hand,  inflammation  and  suppu- 
ration may  extend  from  neighboring  tissue,  and  art*  more  likely  the 
nearer  such  processes  are  going  on.  Even  chronic  inflammation  and 
chronic  suppuration  may  give  rise  to  acute  sinus-phlebitis,  and  in  these 
cases  the  primary  trouble  may  be  at  some  distance  from  the  sinus.  Acute 
suppuraticms  spread  apparently  by  mere  continuity  of  tissue  without  ref- 
erence to  the  relative  position  of  parts.  They  often  also  follow  the  ves- 
sels and  nerves,  or  rather  work  tneir  way  along  the  connective  tissues 
surrounding  them,  and  thus  penetrate  from  the  dura  into  the  sinus. 
But  in  the  great  majority  of  instances  the  veins  which  empty  into  the 
sinus  are  directly  responsible  for  the  projiagation  of  the  lesion.  The 
circumstances  which  must  obtain  to  ]>ro<luce  this  condition  are  injuries 
or  infections  which  produce  phlegmon  or  })lilegmonous  erj'sipelas  of  the 
scalp,  or  which  produce  infectious  inflammation  of  the  bone.  Of  the 
former,  those  involving  the  orbital  and  parotid  regions  are  the  most 
common.  So  also  carbuncle  upon  the  face  or  ujtou  the  scalp,  and  sup- 
purative processes  going  on  within  the  nasal  cavities  or  within  the  vari- 
ous cavities  contained  within  the  cranial  bones.  Of  the  chronic  condi- 
tions, by  all  means  the  most  common  are  those  connected  with  the  mid- 
dle ear ;  and  here,  of  course,  the  close  proximity  of  tlie  transverse  sinus 
to  the  mastoid  emissaries  plays  a  prominent  r6le. 

In  sinus-phlebitis  the  walls  of  the  sinus  arc  tliickened,  infiltrated, 
and  its  lumen  niort*  or  less  completely  filled  with  the  breaking-down 
thrombus.  The  veins  of  the  brain  and  its  membranes  are  overfilled,  and 
extravasations  in  the  cortex  often  complicate  these  cases.  In  fact,  too 
often  along  with  sinus-phlebitis  we  find  ap])arontly  pacliy-  and  lepto- 
meningitis, and  not  rarely  even  an  abscess  in  the  brain-substance. 
Pachy meningeal  inflammations  are  frecjuently  confined  to  the  immediate 
neighborhood  of  the  sinus,  while  leptomeningitis  may  extend  over  a 
large  area.  When  the  disease  does  not  run  too  acute  a  course  we  are 
likely  to  have  breaking  down  of  tlironibi  and  consequent  infarcts  of  the 
lungs,  which  may  go  on  to  tlie  formation  of  abscesses,  which  later  may 
extend  to  spleen,  liver,  and  kidneys. 
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Symptoms  c»t'  sinys-])hl<;*hitis  sriirt't'ly  iiu'liKle  tln^sc'  of  formation  oi 
tlirt>inl>i,  atid  tlii^  is  (mrlk'ularly  tbc  ca^*  when  the  priimir}^  i  n  flam  mat  ioq 
i.^  limitnl  to  a  very  Hiimll  arm  of  the  ovi'rlyiti^  \nmv.     There*  may  resniillj 
rhaii;r('s  leatliii^  t^'eii  to   |H!rfomtioii  of  the  si  mis,  without  cx»a^^t]latioivl 
in  i\\v  sitiu\     This  ronstitutes,  in  effect,  a  <lestru<:tioii  of  tlie  ?*inui*-wall 
wit  hunt   previuus  thrumhosis,  l»y  whioh  profuse^  hemorrluip'  may  rei^ult 
This  Las  iKrii  obsiTveil,  for  instari(*r,  in  tlic*  tnui.-^ verse  sinus  aft*T  caric 
of  rlie  temjK)ml  bone,  especially  in  tlie  mastoid  jKjrtioiK     But,  as  a 
thrombi  frtrm,  and  this    kintl   tif  henntrrha^e  is  preveuteil.     In    rat 
instanees  there  is  toiind  einaimseribed  thnnnliosis,  liy  which  the  inflanift 
vein  is  hiter  eomjrk^tely  oh  lite  rated.      In  one  exLse  i*f*|Mirte*l  by  Zaufal  th€ 
transverse  sinus  eouneete<l  with  the  mastoid  cells  by  an  oj^enin^  of  con- 
siderable size,  and   the   walls  of  the  transverse  sinns  witc  c<»iii{deu*ll 
<HTluded  by  a  yellowish  connective  tissue,     Situis-phlebiti!*  is  mim*  chhih 
nion  in  the  tmns verse  and  cavernous  sinuses,  Ies8  »o  in  the  Butyertm 
lonjj^itndiuaL     The  inflammatory  pna-ess  extends  fn»m   it?*  original  ?M«n 
iu  the  dire(*tion  tif  the  blot>d-strcam.     Not  infrc4|uently   it  extends  intaj 
tbc  internal  jug-ular  vein.      \\'hen  it  d*')K'nds  n\um  a  |)riniary  thnimbo«4f  | 
its  extent  is  coexistent  with  that  uf  the  original  tlmmibus* 

The   symptoms  and   signs   are    seldom   of  theniselva**   ab«4i:ilutely  | 
diagnostic.     The  sinus-inflanimation   is  often    acconipjinied  by  meniit- 
tritis  or  even   encephalitis.     The   principal  synijitoms  consist  in  bmin* 
irritatinn  and  bniin-|iressure,  t<*  wbic^b  should  be  added  fever,  frequently  , 
hijL^h,  often  with  pyieniic  aeeimijtsinimciit. 

The  first  symptom  usually  eonijdained  of  Is  severe  headm^Jie,  fre-  ' 
quently  hK^ali^^cd  and  made  wcu-se  hy  pressure  r>ver  the  repon  involvctl. 
Lrijss  of  appetite,  with  more  or  less  mental  disturbance,  and  sometiroN 
delirium,  follows.  These  patients  sometimes  vomit,  and  are  frpcpiently 
very  restless.  Their  clrlirinni  usually  becomes  ti^nivated  into  a  manin, 
whirh  in  ijuickly-fatat  ensivs  is  folio  win!  by  stupor  and  coma.  cSrmn*- 
tinies  there  are  spasms  of  the  cervical  miLseles,  and  often  convulsionj*  »»f 
jtrrou|)s  of  mn.s<^lesrd'  the  extremities,  folio we<l  by  paralyses.  In  the  Ir^w- 
rapid  cases  chills  fretjuently  occur,  anfl  sometimes  symptoms  of  irritatinu 
or  paralysis  ahinjr  |iarticular  nerves,  as,  for  instance,  the  iM'uhMnotiir, 
the  al>duc4Mis,  \\v  the  va|^us.  Muscular  paralysis  usually  merjres  into 
apathy  and  weakness,  whicfi  finally  ni(T«:e  iuti»  coma.  Wlicn  pyicroi*' 
svni|itoms  occur  tliey  are  very  va^ue,  antl  apjunir  ratlicr  as  pneumoatn. 
pleuritis,  and  janndice.  When  tliese  ap}Mmr  in  c<mjuiiction  with  aj^- 
vating  brain^symptonis  they  indi«it<*  a  sjxvrlily  fatal  result.  Thedisi** 
may  last  but  a  few  days  or  it  m^iy  spread  over  several  week?*  In  tite 
most  acute  v\xi^\'i^  death  results  within  a  week. 

The  symptonis  will  in  larj^^e  measure  depend  uyion  the  prohnblc  -^ina* 
most  iir  primarily  involved.  They  are  most  characteristic  whim  th«* 
cavernous  sinus  is  at  fault.  In  inflammation  in  this  h>cidity  we  hav^'t 
nutnf^er  »if  <listurbances  iu  the  eye  uw  the  af[ecte<l  side,  including  oio- 
gcstion  of  the  orbital  veins,  with  pjssiblc  inflammation  of  the  same  awJ 
compression  of  the  ocnlo-motor  nerves,  pcrliaps  al.s<j  iif  the  tirst  bnin(*h 
of  the  fifth  on  the  same  si<le.  There  i«  also  ver\'  likely  to  occur  paral- 
ysis  of  the  carotid  plexus  of  the  sympatlietic.  At  first  there  in  |i»un  in 
the  eye,  and  it  is  si^nsitive  to  light ;  the  pupil  is  small ;  then  the  con«« 
becomes  cloudy,  the  eyelid  and  conjunctiva  r^dematiKiai ;  then*  i^  more  or  J 
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less  exophthalmos;  the  pupil  becomes  dilated;  the  cornea  loses  its 
polish  ;  the  sight  is  lost ;  the  upper  lid  cannot  be  raised ;  and,  if  these 
symptoms  persist  long  enough,  we  have  ulceration  of  the  coniea.  In 
most  of  these  cases  also  we  have  complaint  of  pain  in  the  frontal  and 
supraorbital  region,  increased  upon  pressure,  sometimes  also  difficulty 
in  moving  the  tongue,  and  the  consequent  thickness  of  8i)eech  due  to 
pressure-paralysis  of  the  hypoglossal  nerve.  This  is  probably  to  be  met 
with  in  hemorrhages  beneath  the  pia  in  the  region  of  the  hypoglossal 
nucleus. 

When  the  transverse  sinus  is  involved  we  have  irritation,  and,  later, 
paralysis,  of  the  vagus,  indicated  by  the  slowing  and  weakening  of  the 
pulse;  and  of  greatest  value  are  certain  paralytic  sequences,  such  as 
paralysis  of  the  muscles  of  the  lower  jaw,  the  tongue,  the  palate,  and 
pharynx,  owing  to  which  the  mucus  in  the  larynx  and  pharynx  can- 
not be  expectorated.  Also  the  diaphragmatic  motions  are  interfered 
with  and  the  character  of  the  inspiration  is  changed.  As  the  trouble 
extends  from  the  transverse  sinus  into  the  internal  jugular,  we  have 
further  paralysis  of  the  nerves  which  have  their  course  alongside  of  it. 
This  means  paralysis  of  the  hypoglossal  nerve  proper.  As  the  lesion 
extends  down  the  jugular  vein,  we  have  tenderness  m  the  neck,  limita- 
tion of  motion,  ana  frequently  swelling.  Very  often  also  we  have  ten- 
deniess  over  the  mastoid  jpnx^ess,  with  acute  pain  in  this  area. 

The  symptoms  of  inflammation  of  the  superior  longitudinal  sinus 
are  the  most  vague  of  all,  and  are  those  rather  of  diffuse  meningitis  than 
of  involvement  of  special  nerves.  Pain  complained  of  in  this  case  is 
usually  referred  to  the  temples. 

As  the  trouble  extends  from  one  sinus  to  another,  the  symptoms  are 
modified  accordingly  or  spread  from  one  side  to  the  other.  Thus,  when 
one  cavernous  sinus  is  involved  the  trouble  almost  always  extends  to  the 
other  side,  and  the  local  symptoms  are  rejieateil.  From  the  transverse 
sinus  lesions  fre<]uently  extend  into  the  petrosal,  upper  and  lower. 

DiagrnoBis. — It  must  Ix*  said  that  the  primary  symptoms  are  fre- 
quently those  which  are  common  to  this  condition,  to  thrombosis,  and  to 
meningitis  alike.  When  in  these  instances  a  case  presents  pyaemic  dis- 
turbances, chills,  symptoms  of  lung-involvement,  swelling  ot  the  joints, 
and  so  on,  one  can  with  reasonable  definiteness  eliminate  the  meningeal 
form.  Obviously,  however,  diagnosis  is  easier  when  a  plain  reason  for 
sinus-phlebitis  is  at  hand,  as,  for  instance,  the  histor}-  of  injurj'  or 
middle-ear  trouble,  of  abscess,  of  carbuncle,  etc.  The  farther  away  the 
original  cause  is  from  the  membrane,  and  the  less  plausible  the  extension 
by  continuity  may  apj>ejir,  the  more  likely  it  is  that  we  have  to  deal 
with  sinus-phlebitis.  Should  there  be  a  considenible  amount  of  dis- 
turlmnce  of  the  nerves,  the  diagnosis  is  easy.  Thus,  oculo-motor  paral- 
ysis, ptosis,  pupillary  alteration,  etc.,  occurring  early,  are  of  great  im- 
portance, and  the  history  should  be  carefully  considered.  Even  eye- 
symptoms  point  primarily  to  the  cavernous  sinus,  whereas  lesions  in- 
volving the  vagus  or  hypoglossal  or  the  glossopharyngeal  ner\^e  point 
to  transverse  sinus  or  to  basal  involvement.  When  symptoms  belonging 
to  one  of  these  groups  are  lacking,  one  may  think  of  the  convex  surface 
of  the  brain,  and,  if  the  patient  complain  of  temporal  or  fn>ntal  pain 
with  tenderness  in  these  regions,  it  may  be  that  the  su|>erior  longitudinal 
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i^iims  is  involved.  Pain  and  tenderness  over  the  maistoid  or  down  tl^ 
iKX*k  point  rather  Ut  the  transvere^  sinus  as  primarily  at  fault.  ,\^ 
iK'tween  lesions  of  this  kijul  of  infet^tions  chanicter,  as  they  are  n^uaj  |  ^^ 
iir  of  tlie  mnraHinic  fnrni  of  thrombosis,  we  may  jud^  by  the  hiatot**- 
i\f  the  mse,  the  general  appeanniee  oi'  the  jxitient,  the  absexice  of  iM?i|  * 
bfiring  infections  flisease  or  injury,  tlie  absence  of  fever  and  py»?i 
distnrbance,  and  tlie  less  severe  character  of  tlie  di^^^a^e. 


Thb  Cerebral  Membranes. 

Aside  from  what  has  been  already  said  of  these  membnuiea^  ihqr 
deserve  a  little  fnrther  t^jnsideration  here. 


FACHYMENIXOITIS. 

The  dnra  mater  has  two  distinct  purposes :  first,  as  an  intenml  _ 
ostenni,  and,  second,  as  a  distinct  covering  for  the  brain.  Tlii.*ilill' 
nccnmit  f(ir  its  dnplicate  anatuniical  ehanieter,  its  outer  surface  ha\nn^» 
the  striieture  itf  pcriustenm,  an<l  its  inner  surface  bein^  liueil  with  ea<k»- 
theliam  ;  aceonlingly  its  involvement  may  partake  either  of  the  mittire 
of  {M'riiistitis  or  oi'  intlanniiution  of  a  serous  nienibmne*  The  formtr  lia^ 
been  usually  known  as  eniloi*ranitis  or  pachymeningitis  externa;  thf 
latter,  as  pachymcnintjjitis  interna. 

PACIlVMEMNtJlTIS      KXTERXA      (EnIHK^RANITIS). ThlS     W    fcUm 

firimary,  but  is  usually  the  result  of  extension  of  trouble  from  the  ir\Tr- j 
yinnr  hone.  After  injuries  one  meets  with  thiekeninjr  and  induratiJ, 
firm  adhesions,  just  as  we  meet  with  ttiem  in  any  other  p«irti»  nf  the 
body*  When  tliese  injuries  are  eom|di<*ated  with  oj»eri  woumU  anfl 
suppuration  follows,  we  mny  have  a  suppurative  form  of  endtH^muitiis 
with  hcmorrfia^es  Iw'tween  the  l)on<*  and  dura,  and  resnltinj;  intiummi* 
tion  extending  beyond  the  immediate  limit  ui'  the  injnn\  Tlaw  Aft 
entire  memlu-sine  may  be  intiltrated  witli  pundent  pndu*^,  and,  if 
Bj>cedy  exit  ftu*  the  pus  be  not  pn>vided,  extension  may  take  plac^  from  I 
the  dura  to  the  pia  within.  Suppuration  In-tween  l>one  and  dura  Mrith- 
out  injury  to  the  skin  is  very  rare,  but  wht^n  there  has  been  a  subJural 
hemorrha^a',  with  more  or  les^  injury  to  the  skin,  the  extravaaatii^fl 
sometimes  su[)pu rates,  and  then  we  may  have  sulHlural  al>seem,  Snei  j 
an  abscess,  tlierefore,  may  follow  contusion  of  the  sealp,  CV»Uectiofi3«  of 
|ius  thus  cireurascril>ed,  which  cannot  perfrtrate  thron«yrh  the  suturt%  na}' 
escape  by  per ftira ting  through  the  bfioe  or  may  determine  leptomenii^riti* 
or  sinos-pldcbitis. 

As  a  rule,  paehymenin|ritis  externa  is  most  ecuum*m  at\er  ehmoit' 
t*iippurative  processes  of  the  cranial  bones — /.  r,  airies  and  neeri»si>i.  So 
Hxjn  US  this  infectious  pmcess  has  reached  the  membrane  it  be^ru*  to 
thicken  and  lif,  outer  surface  to  grarmlate,  by  which  the  parts  benrtitii 
are  protectetl.  In  this  way  pns  may  hi'  shut  off  from  the  undcrlvinif 
p<»rtions  for  indefinite  |K»riods  of  time,  altli«)ngh  such  a  jiatient  i  ^ 
in  dan^^r.  Again,  while  chnmic  suppurations  of  the  b<3ne  iV  ; 
pr<»duce  very  acute  forms  of  endocranitis  afi*l  sinus-phlebitis,  the  iatcr- 
tious  process  in  such  (^ases  may  extend  along  veins  or  nerx^es  luiJ  gaia 
access  to  parts  bencatli. 
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So  fiur  as  symptoms  are  concerned,  they  are  usually  not  charac- 
teristic, and  frequently  not  distinguishable.  Chronic  suppurative  ex- 
ternal pachymeningitis  will  produce  fever,  local  tenderness,  pus,  perhaps 
focal  symptoms,  by  which  it  may  be  localized.  Still  it  must  be  said 
that  these  symptoms  may  be  produced  by  various  diflTerent  causes. 

Proflrnosis  is  less  favorable  in  more  acute  cases,  although  most  eases 
of  endocranitis  alone  will  recover. 

Treatment. — The  treatment,  except  perhaps  in  syphilitic  cases,  will 
be  for  the  most  part  surgical,  and  under  all  conditions  which  produce 
suppurations  of  this  kind  it  will  be  not  only  justifiable,  but  strongly 
advisable,  to  operate.  Should  any  focus  of  softening  or  destruction  be 
found,  it  should  be  freely  uncovered,  disinfected,  and  drained,  it  being 
best  to  allow  healing  to  occur  by  granulation  and  arrange  for  free  ex- 
posure and  easy  dressing  of  the  part. 

Pachymeningitis  Interna. — This  condition  hardly  belongs  with- 
in the  domain  of  surgery,  yet,  I  think,  is  connected  with  conditions 
most  strictly  surgical.  It  has  often  been  confounded  with  chronic 
hydrocephalus.  As  one  characteristic  it  results  in  the  production  of  a 
membranous  exudate  on  the  inner  surface  of  the  dura,  which  is  easily 
separable  from  the  same,  and  which  may  have  added  to  it  new  layers 
of  the  same  material,  providing  the  disease  lasts  long  enough.  This 
new  membrane  is  rich  in  very  line  vess(»ls  which  are  extremely  friable, 
and  hemorrhages  therefrom  give  rise  to  those  conditions  usually  spoken 
of  as  pachymeningitis  hsemorrhagica.  Trifling  hemorrhages  will  not  be 
discovered.  Those  of  greater  extent,  occurring  between  the  dura  and 
the  false  membrane  or  between  the  layers  of  the  latter,  have  been  often 
spoken  of  as  hsematomata  of  the  dura,  and  may  give  rise  to  localizing 
brain-symptoms.  Such  extravasations  may  be  absorbed  or  may  undergo 
fluidification,  and  produce  the  so-called  hygromata  of  the  dura,  which 
appear  as  serous  collections  of  fluid.*  These  collections  may  increase  in 
amount  and  produce  symptoms  in  some  respects  res(»ml)ling  those  of 
hydix)cephalus,  or  they  may  break  down  into  purulent  collections  after 
pyc^nic  infection. 

Pachymeningitis  interna  involves  most  commonly  the  dura  covering 
the  convexity  of  the  brain,  and  most  often  those  portions  along  the 
falx.  The  hsematomata  which  they  priKlucc  are  usually  arranged  along 
the  superior  longitudinal  sinus. 

Pachymeningitis  interna  often  (K^curs  after  acute  disease.  This  is 
especially  true  of  pneumonia,  pleurisy,  whoo])ing  cough,  typhoid,  re- 
current fever,  and  the  acute  fevers  in  children.  In  these  cases  it  is 
manifested  usually  by  headache,  vertigo,  mild  delirium,  alterations  of 
the  pupils,  and  cramps  in  the  extn»niities.  Recovery  is  quite  ])ossible, 
but  usually  with  adhesions  l)etween  the  dura  and  the  pia  which  may 
lead  to  subsequent  cerebral  complications.  It  occurs  both  in  very  young 
children  and  in  the  aged.  In  very  young  children  it  produces  often 
vomiting,  convulsions,  and  various  uncertain  symptoms.  Thus,  Berartl 
obser\'ed  a  child  fifteen  months  old  which  had  lost  sight  and  hearing  and 
presented  enlargement  of  the  head.  He  considered  the  case  one  of 
hydrocephalus,  and  desired  to  puncture  it.  Th(»  child  died  after  a  series 
of  convulsions.     On  autopsy  he  found  between  the  convexity  of  the 

^Vide  Intracranial  Tumors;  Arachnoid  Cysts  (p.  750). 
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bmiii  and  the  dum  a  circums^Tilied  eollet'tion  of  fluid  atnoimtitig  to 
twenty-four  nunces."  Hasse  found  in  a  yunnj^  man  of  twenty,  who  \m\ 
died  of  typlioid,  and  wlio  in  tiirly  life  had  ^iutfered  from  a  j^upiNwil 
acnte  hydr(«*e]ihalns,  a  rirenm. scribed  c^oUet'tion  of  fluid  vvlnrli  \mi  \mt* 
dneed  hi>th  protrusion  of  tlie  ov(*rlying  l>nnr  and  atrnjdiy  of  ihv  under- 
lying brain.  Tliese  were  Iioth  ease^  in  which  a  clear  ^eet^g'ni^ioa^lf  the 
conditions  mifjjlit  have  nenuitted  surgical  relief,  and  show  lu»w  tlii* 
condition  may  be  mif^taken  fc^r  acut€  hydnx^phalus.  The  rocwt  ('ha- 
nictori?stic  symptom  is  tlie  very  gradual  aggravation  of  a  very  slowly- 
devclt>ping  brain  disease,  along  with  snch  indie^itionH  of  irritatirtn  jw 
alttTed   pnpils,  disturbnnces  of  the  eye-museles,  and   perhaps  of  other 

f groups   i>f  uuiseles,  these  distnrbauees   iK'ing  usually   nnihiteml,  or  at 
eSf^t  more  conspicuous  np»n  one  side  than  Uj>on  the  other. 

The  prognosis  is  usually  unfavorable^  but  many  causes  t<eem  to  bit  ^J 
after  having  R'a<'he<l  a  certain  jKiint^aiid  to  remain  stationary  until  death  ^M 
h  induced  In*  sciiiic  intercurrent  aiection.  " 

The  treatment  nmst  be  snrgical»  since  anything  short  of  frc*  imi*- 
icm  and  evacuation  wilb  in  teases  which  pp»duee  synjpt*uns  of  Ujc  ftlmve 
kind,  be  folio wetl  by  little  or  no  result.  Thus,  Bruns  repiru*  a  ciu*  of 
Graefe's  which  wa.s  considered  a  case  of  meningeal  hyaroc^*plialuj*,  in 
which,  af^er  repeated  punctures,  recover^-  ensne^l,  with  subsidemn*  of  tbf 
unilateral  dihitrition  of  tiie  skulL  This  must  have  lieen  a  case  of  hv- 
groma,  so  eallctl ;  in  tithcr  words,  a  eas^.*  of  nnihiteral  pachyrneaingitij* , 
interna  with  eircumsc^ribcd  ineniugeal  effusion. 

PvciivMENiNoiTis  Interxa  HKMORHHAfarA. — Thiji  I*  a  quiiel 
unusual  coudititMi  of  tlie  iluni,  which  seems  to  have  lH*en  mot  with  mm* I 
freomMitly  on  tliis  sid*'  of  the  ^n-ean  than  on  the  other.  It  h  cbinirtfr*! 
izcd  by  new  formation  i>f  eon nfvtive  tissue  njw»n  the  inner  layer  «^ I 
the  dura*  whieh  at  first  is  very  thin  and  looks  m<»re  like  a  chocob 
eolore<l  stain,  wlnle,  as  time  elapst\s,  this  very  thin  niendinuie  liiH\iin«' 
thicker  atjd  stratitied,  amt  iu  its  substance  connective  tissue  dcvebpi. 
whieh  (H:aitains  delicate  ciipillary  vessels  whose  walls  are  verj*  thin.  Tbefl 
vessels  are  really  derived  from  those  of  the  clnra.  With  the  lajiiJiMif| 
time  this  mcmf^nine  may  form  layers  similar  to  tho«e  ol»*?**rviMl  in  the] 
intericu*  of  aneur^'smal  sacs.  The  t^Idi-st  is  the  hrmest,  while  that  la4l 
formtnl  is  so i*t,  gelatinous,  nnd  affords  Imt  little  sujKport  to  its  thin-vvalh-dj 
vesstds,  fnmi  winch  cH-cnrs  the  heniorrliage  which  is  characteristic  of  thisj 
cfindition.  Some  flni<l  may  es<'a]M'  l>y  filtmtion,  hut  the  main  sfiuroeoff 
hemorrhage  is  from  rupture  of  these  new  ve^nels,  in  consequence 
which  we  nniy  have  abundant  hemorrhage*  Indeed,  chit^  thu&  farmwl 
may  reach  the  ihiekncss  «»f  an  inc^li  or  two,  nnd  by  their  hulk  cftu^  , 
comf^res-^ion  tif  tiangerous,  even  of  fatal,  character.  These  clots  iistwilfi 
occur  over  the  wirtex,  and  when  long  existent  may  undergo  cluingcil 
^oken  of  elsewhere,  mt  that  later  we  may  find  cyst^  filled  with  sH^miftJ 
That  the  beginning  uf  this  disturbance  is  inflammatory^  sc*ems  pnntii  l»ff 
the  Hrni  adhesions  of  the  membranes  and  failure  of  the  clot  to  gnivitaU 
llcmorrhuges  may  occur  between  tlie  different  layers  of  the  new  nie»*^ 
brane,  whieh  will  more  easily  a<^'onnt  for  the  cysts  alx>ve  sp(»keii  ot 

The  symptoms  are  vague,  but  concern  the  snrgeim,  and  may  he  i 
omized  as  follows:  The  first  sym|)tom  ij^  weil-ilefined  headaeJie,  wli 

^  Vide  Uydrocephalue  ]^Ieaingeiis  (p.  732). 
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will  increase  in  intensity  with  every  new  escape  of  blood.  This  cephal- 
algia is  usually  vertical.  The  next  symptom  is  paralysis^  which  will 
depend  upon  the  situation  and  size  of  the  clot,  sometimes  it  may  be 
possible  to  indicate  its  location  very  accurately.  As  the  result  of  repeated 
nemorrhage  one  may  have  gradual  atrophy  of  one  or  both  of  the  hemi- 
spheres. Actual  paralysis  is  often  preceded  by  ineo-ordination  of 
muscle-groups.  Tne  absence  of  disturbance  in  the  cranial  ner\:es  points 
to  surface  clot  upon  the  convexity  rather  than  to  a  ventricular  hemor- 
rhage. The  third  symptom  is  contraction  and  immobility  of  the  pupils, 
followed  by  dilatation  when  compression  is  pronounced.  Pupillary  con- 
traction for  some  time  before  an  attack  of  unconsciousness  is  of  great 
diagnostic  value. 

AJfter  the  disease  has  been  long  existent  we  have  usually  optic  neuritis. 
Coma  is  also  a  most  valuable  symptom,  which  comes  on  slowly,  the 
degree  of  hemorrhage  being  indicated  by  the  rapidity  of  its  onset.  It 
may  be  preceded  by  mental  apathy  and  somnolence.  These  are,  as 
Dennis  has  shown  in  a  valuable  paper,*  the  chief  diagnostic  symptoms 
of  this  condition.  Not  one  of  them  but  what  may  occur  in  other  con- 
ditions, but  their  peculiar  symptom-grouping  is  more  or  less  character- 
istic of  this  disease.  Taken  along  with  a  history  of  chronic  alcoholism, 
they  make  diagnosis  fairly  certain.  It  has  been  a  particular  service 
rendered  us  by  Dennis  that  he  has  recommended  trephining  under 
these  circumstances  for  the  purpose  of  revealing  the  presence  of  a  blood- 
dot  or  cyst,  and  of  effecting  by  its  removal  the  amelioration  and  cure  of 
the  condition.  Hitherto  the  treatment  of  pachymeningitis  interna 
hsemorrhagica  has  been  purely  medical,  and  consequently  has  been  of 
little  or  no  avail.  Dennis  has  reported  nine  cases  operated  on  by  him- 
self or  his  colleagues  which  amply  demonstrate  the  value  of  the  pro- 
cedure, and  stamp  it  as  a  very  distinct  and  decided  advance  in  the 
application  of  surgical  therapeutics  to  intracranial  disease.* 

LEPTOMENINGITIS. 

In  inflammation  of  the  inner  membrane  of  the  brain  we  have  to  deal 
with  changes  in  a  soft,  (edematous  connective  tissue,  in  which  distinction 
as  between  arachnoid  and  pia  has  disiippeared,  and  which  extends  into 
the  various  folds  and  fissures  of  the  cortex.  This  common  inflammation 
is  known  as  leptomeningitis,  which  is  often  of  a  suppurative  tyi)e.  It 
results  not  merely  fn)ni  extension  by  continuity  from  external  inflarama- 

*  "  Operative  Interference  in  Canes  of  Cerebral  Hemorrhage  not  due  to  Traumatism," 
N.  r  Med.  Joum.,  Dec.  24,  1892.  p.  703. 

•  Vide  also  paper  by  Buchanan  [Pituhnrgh  Med,  Reviev^,  Sept.,  1894),  with  reports  of 
six  other  cases  oy  himself  and  others.  Ceci,  in  1887,  invited  attention  to  operative  inter- 
ference in  cases  of  hemorrhage  due  to  pachymeningitis  ha-morrhagica  chronica,  and  pre- 
fiented  a  case  of  this  kind  to  the  Society  of  Italian  Surgeons  during  that  year.  His  case 
occnrred  in  a  farmer  fifty-two  years  old,  who  received  severe  injury  to  the  right  parietal 
lx)ne,  which  healed  without  treatment ;  two  months  later  he  develoi>ed  a  rapidly-progres- 
Siive  paralysis  of  the  left  side.  The  diagnosis  of  formation  of  abscess  seemed  most 
plausible,  and  was  supported  by  a  cicatrix  and  a  shallow  depression.  After  the  bone  was 
opened  the  changed  appearance  of  the  dura,  which  was  Jirmly  adherent  to  the  bone,  was 
evident:  when  this  was  incised  it  was  found  much  thickened  and  discolored.  Beneath  it 
"^ras  fluid  blood  mixed  with  old  coagula.  The  patient  recovered  from  the  operation  and 
^18  paralysis  entirely  disappeare<l.  Birch-Hirschfeld  was  the  tirst  to  describe  pachyme- 
^lingitis  haemorrhagica  beneath  the  seat  of  a  cured  fracture  of  the  skull.  Such  cases  are 
^xxasionally  met  with. 
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tioii  of  tlio  SLinie  j^jmtle,  but  is  occasioimlly  the  result  of  primary  mflam*' 
mati>ry  prtvcesses  or  lireuking  (lu%vii  of  iionpla^ra.s.  After  having  onc^ 
beguu»  it  8preails  rapidly,  iu  ermtriulistinL'tioii  to  similar  inflammation  of 
the  dura.  Tlie  tiiiiil  coutiiined  within  the  meningeal  eavities  of  the 
brain,  mixed  with  pyogeuie  agenti^,  helps  to  spread  the  aetive  factors  of 
the  disea.^e  wherever  tfie  membraue  extends.  Conser|uently^  a  \nisnl 
IfptoniL^niugitis  usually  extends  dowu  the  sjiiiml  enrud.  The  arac)iii<»idul 
eavity  is  tht*n  prnetieally  :dwnys  found  tillril  with  lilu'inous  puruknt ' 
exudate.  Even  the  veiifrieulnr  contents  usually  partake  of  the  same 
mixed  charaeler,  wiule  tlie  small  veins,  both  of  the  membrane  and  of 
the  cortex,  are  ef>mmonly  filled  with  brcfakingKlown  clot*?.  The  mo^t 
frequent  cause  4>f  this  eouilition  is  disease  of  the  middle  ear,  the  above 
intrctiim  oet'nrriug  along  the  facial  ami  arou^tic  nt'Tves,  since  by  nume- 
rous ol^servers  thi^i*  nerves  and  their  surmuinling  tissties  have  been  found  i 
l(wtdt-d  with  bacteria  r»r  intiltrated  with  pus.  Next  most  e<jmmon  as 
provoking  causes  aiT  sinus-phlebitis  and  eudoemnitis.  Extension  mmjr 
oetnir  from  tlie  nasal  cavity. 

The  symptoms  of  leptomeningitis  an^  those  of  increasing  brain* 
pressure  with  increase  of  fever.  The  trouble  usually  commences  witJi 
headaclie,  fnllcnvetl  hy  vertigo,  acute  aniemia,  excessive  retbiction  of 
weight,  hyjiencstfiesia,  restlessness,  crying,  delirium^  loss  of  sleep  fol- 
lowed l»y  somnolence,  symptoms  of  musele»rigidity  ;  later,  paralysis^ 
then  eoma  and  death.  When  tlie  disease  extends  from  the  middle  ear 
we  frequently  have  facial  panilysis  before  the  meningeal  symptoms 
ap|iinir.  The  type  of  fever  is  one  of  gradual  incn^ase  in  seventy, 
altht^ugh  hetiire  ilcuth  I  lie  temperature  of\eu  falls  Ixtlow  the  nonnal. 
Tlios<^  eases  whicli  are  clinically  chanu'tcrize<l  liy  chills  are  for  the  most 
part  coui|)licatcd  with  phlebitis.  The  pulse  is  usuallv  rapid.  With  ihe 
ophthidniosccipe  signs  of  intracranial  pressure  may  also  Ix?  discovered — 
first,  neuritis,  and  later  clniked  disk.  In  most  of  the  cases;  albumin  will 
be  found  iu  the  uriue. 

ProgTiosiB  is  ncjuly  always  bad.  Many  etises  end  in  forty-eight 
lioni*s  ;  fathers  may  extend  over  two  weeks. 

Difl'ercntial  diagnosiB,  as  between  sinus-phlebitis  and  leptomenin- 
gitis, dejxmds  for  the  most  part  njion  the  recognition  of  suppnrat-tve 
pyiemic  symptoms.  When  the  latter  art*  entirelv  wanting,  we  may  say 
that  the  ]ire<louiiuating  symptoms  of  sinus-phlebitis  are  absent^ 


Inflammation  op  the  Brain  (Encephalitis). 

Thtf  etiology  of  |»uruleut  encephalitis  is  pnu^tically  tlmt  of  the 
pivvions  <Hmditi*m^ — leptomeuingitis.  Aside  from  injuries,  it  includes, 
for  the  most  jiart,  suppurations  or  infectious  processes  in  the  memnranes 
or  cmnial  bt*nes  or  tlieir  immiMliatc  ,-^nrr<»nudiugs.  It  may  prtK'eed  from 
siniis-phleliiti>  »jr  fn»m  the  veins  emptyiug  into  the  sinus,  the  infections 
process  iu  this  case  extending  backward  into  the  snialler  veins.  Le^ 
often  it  extends  along  the  cranial  nerves.  There  <'>ecnr  also  many  csksn*^ 
m  which  the  pith  of  infectiiui  fmm  the  primarj^  focus  outsi<le  of  tlie 
brain  into  the  local  fwns  where  the  abscess  is  found  is  not  easily  mafle 

^  In  thin  connection  ridf  a  rerv  inti-rcMiini;  pn|>er  by  RicketU,  "The  RcTiio^'al  bv  TW- 
phiningof  Fluid  in  Acutu  ('en^bral  Meningilis,"  IntenutL  Med,  Mag,,  Dec,  18d4»  |i*  822. 
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out — at  least  cannot  be  detected  by  the  naked  eye.  Thus,  for  instance, 
I  have  already  reported  a  case  of  multiple  abscess  in  each  frontal  lobe 
following  operation  for  relief  of  hypertrophy  in  the  nose.  This  is  to  be 
explained  probably  by  the  lymphatics,  for  the  lymphatic  connections 
with  the  interior  of  the  brain  are  very  minute  and  somewhat  indirect ; 
or  the  case  may  be  mechanical  and  of  embolic  origin.  Bergmann  has 
reported  a  case  of  caries  in  the  occipital  bone  with  firm  thrombosis  of 
the  right  transverse  sinus,  while  through  the  involved  portion  of  this 
sinus  the  two  inferior  cerebral  veins  passed,  which  were  filled  also  vntli 
small  thrombi,  and  which  led  directly  backward  to  two  abscesses  in  the 
right  occipital  lobe. 

Suppurative  encephalitis  may  run  either  an  acute  or  a  more  chronic 
course.  The  more  acute,  the  more  the  membranes  partake  of  the  infec- 
tious process  and  the  more  it  spreads  from  its  primar>'  location.  The 
acute  suppurations  of  the  brain  are  much  less  limited  than  the  chronic. 
The  acute  abscesses  have  irregular  boundaries,  while  chronic  abscesses 
seem  to  have  abruptly-limited  borders,  the  older  ones  being  lined  with 
abscess-membrane. 

Symptoms. — These  will  depend  largely  on  the  portion  of  the  brain 
most  involved  and  the  acuteness  of  the  process.  So  long  as  the  collec- 
tion of  pus  does  not  encroach  seriously,  the  symptoms  may  be  almost  com- 
fJetely  lacking.  When  present  they  are  largely  those  of  brain-pressure, 
requently  combined  with  localizing  sj'mptoms.  When  these  combine 
with  oedema  they  are  more  distinctive.  Should  symptoms  pointing  to 
brain-abscess  or  those  of  purulent  leptomeningitis  be  added,  the  diag- 
nosis may  be  almost  positive.  Convulsions,  with  loss  of  consciousness, 
vomiting,  slowing  of  the  pulse,  and  laborious  breathing,  are  conditions 
which  follow  a  serious  form  of  encephalitis.  These  are  commonly  fol- 
lowed by  so|X)r,  coma,  and  death,  li'  combined  with  pyaemic  symptoms, 
thev  point  rather  to  sinus-phlebitis  as  the  origin  of  the  condition.  Old 
collections  of  pus  within  the  brain  may  lie  latent  for  a  long  time  and 
produce  absolutely  no  symptoms.  These  are  practically  encapsulated 
abscesses.  Under  various  conditions  these  may  awaken  into  sudden 
acute  activity  and  prove  rapidly  fatal.  In  cases  of  an  intermediate 
degree  of  severity  there  may  be  paralysis  of  certain  areas  or  certain 
special  nerves,  or  the  disturbance  may  assume  the  e])ileptiform  type. 
When  active  trouble  is  aroiisc^d,  it  is  usually  ushered  in  by  chills.  The 
brain-tissue  around  the  original  focus  becomes  inflamcMl  and  cedenuitous, 
and  pus  may  break  into  a  ventricle  or  into  the  meningeal  cavities.  In 
some  cases  but  a  few  hours  elapse  between  the  first  symptoms  of  trouble 
and  the  terminal  coma  by  which  life  is  brought  to  a  close. 

The  Relations  of  thb  Mastoid  to  Middle-ear  Disease  and 
Brain-abscess,  and  the  Treatment  of  "  Mastoid  Disease." 

Ijange^  has  alluded  to  the  disadvantage  of  packing  powdered  boric 
acid  into  the  external  meatus  in  cases  of  suppurative  disease  of  the 
middle  ear,  since,  because  of  its  difficult  solubility  and  the  dis|)osition 
it  has  to  pack  down,  it  hinders  free  secretion,  and  rather  encourages 
infiltration  of  pus  into  the  mastoid  cells.     He  quotes  Sclnvartzc  in  an 

*  Archiv  fiir  klinische  Chiraryie^  vol.  xlvii.  p.  53. 
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iidilvQi^s  before  the  Otolagiciil  Section  in  Berlin,  1886,  of  the  Gt'rmiitH 
Xatiini lists'  S<x;iet\%  that  it  IniH  l^ecm  neeessary  to  ujierate  upcm  the  uia*- 
toid  much  ofteuer  in  «':ii*cs  in  whitli  \mvlv  iwid  had  been  thii*  uifcdtba 
ill  those  where  it  had  not  been  used,  antl  is  eunvinct^d  that  a  direct 
extension  of  the  ^^nppnrative  process  is  to  be  ascTiVtiil  to  thit^  mixle  of 
treatment. 

There  is  also  gn^at  danger  m  entleavoring  to  wash  out  the  enr  tlinm^h 
the  Enstaehian  tube,  sinee  by  the  current  thus  intrmhieeil  pus  and  infi<^ 
tioas  elements  are  likely  to  be  earned  where  tliev  need  tiot  c»thMT*i'« 
go.  Kveu  the  inethml  of  inflation  (Politzer's)  is  mA  free  from  tbt»  «ine 
charge. 

In  middle-ear  disease,  aeute  or  ehronie,  with  or  without  riMWtwd 
lesifms,  where  brain-symptoms  thivateu,  we  may  fir*?t  give  the  pntieni 
tlie  benefit  of  the  doubt  l\v  freely  ojx'nitig  the  drumhead,  J)oth  Wow*  to 
siTiire  drainage,  and  ab<>ve  where  ]>ns  is  |>rone  to  kwlge.  The  ]%itmx 
sbouhl  l>o  kept  in  bed  and  the  *'ar  irrigated  with  very  hot  water,  r-vwr 
hoyr  if  iKissible.  Inflation  shotdd  Ik*  prai'tisifl  witli  great  cans  aiw 
only  once  or  twice  a  day,  unless  extra  dangerous  >ymptoms  mtm. 
Very  few  days  should  be  allowed  to  elapse,  if  the  }>atieut  does  no!  im- 
prove, before  the  mastoid  slundd  W*  tVerly  o]»eiied.  For  this  purpiH'  the 
opening  should  be  as  large  as  possible,  AUport  has  ih'vis<Hl  ii  Mwxial 
sjieeuluin  or  retnu*ting  devi*'e  ibr  this  pnrj>cksi\  The  niast<»id  JioaU 
always  be  opened  before  the  skull,  sinee  there  is  always  ehaiK'e  of  tin<i* 
ing  the  torus  of  diseas*^  among  these  cells  If  softening  of  die  intend 
tnastoid  plate^  is  met  witti^  these  l>ones  should  tie  gently  cul  away*  If 
fistnhe  are  found,  they  should  be  enlarged  tn  jiermit  furtlu»r  i'xplorati<rtL 
In  eas*'  the  uiastoid  fails  to  show  tlie  sus[ieeted  lesittu.  the  skull  nui-l  hi 
opened,^ 

With  great   freijueufy  uiastoid  disease  is  aeromimnietl  by  acute  or 
ehronie    inrtauunatiim   of  the    external    jmrts,  due    to    extensioiu    l*!*^ 
lumen  ui  the  rxternid  meatus  is  unrnjwe*!  or  the  cartilaginous  car  i* 
pusheil  away  from   the  head,  imd  the  coverings  (vf  the  mastoid  pn»ce* 
beeonu*  swollen,  re^b  heatetl,  and  st^nsitive  to  jiressure.     This  Ls  the  iti'H- 
eral  nde,  although  it  is  kmrnii  to  all  tliat  ♦icc*a>ionally  at>er  frvi*  o(viiin^' 
of  the  mastcud  rells  pus  is  i'ound  in  their  de|Uh  without  any  such  eiti'f- 
ual  indic?ation  as  above  s|x>ken  of.      Indeed,  there  is  s<iTnetinies  diftii'ulty 
in  diagnosis  a^  Ix^tween  mastoiditis  anfl  a  diffuse  external  i»titis  eitbef 
of  wliieh  may  give  rise  to  the  signs  alvove  menticmetL      In  thr  pn-seTHU 
of  such    uurertainty   mie  <*au   s<^nrcely  do   ni«»re  than    to   wait,  tniirinifl 
siymptoms  as  they  arise,  prefrnibly  with   the  icH*-bag.     Wbt*n,  ht»wevrf,j 
we  are  guided  by  a  history  of  previous  arute  suppiu'jitive  tmnble  In  tlitl 
mid<lle  ear,  then   there  <'an   br   h'ss   uncertainty*  with   reganl  to  what] 
should  Iw  done. 

(hndiiioti  of  (he  Boat'. — ^In  18811,  Pnlitxer  wrote  :  **  In  acute  pnml 

'  Ilii<  k  ( X  r.  Mr*l  Record,  Jtiiie  30,  1894,  p.  Hll ),  ■f^tr  «leUiilin»r  lK^  i*!int«U 

nf  n  cjisi'  of  |jeri|Ji1ebitif«  of  the  latt^ml  siniis,  opemtionf  nm\  ri'ti>v«?rY,  uix-i 
ojieratitmft  were  m:»flet  fornitjlntuw  ihi-  following  rule:  The  |ter^isteiit^  of 

tiehiod!  the  mnHtnitl  |»roct>is,  coni'mTiinif  nfler  the  niashsf')   "'"" '■  •- 

ilrainefl,  i«  f*uflieient  wnrraTit  for  niakiiifar  iin  o|>enin|j  into  i 

Kinus;  luut  it  is  imt  ndvisahle  to  wait  until  the  p.ntiem  h.i  i« 

pt'ratiiro  riacs  ta  on  appreciable  degree  before  resorting  lo  oprmtive  iaiertervnor  In  1 

directioQ. 
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inflammations  of  the  middle  ear  the  antrum  and  the  cells  are,  almost 
without  exception,  filled  with  pus  or  muco-purulent  secTction,  while  the 
parts  externally  are  reddened  and  swollen."  Lange  believes  that  in  this 
statement  Politzer  went  too  far,  and  claims  that  pus  is  not  by  any  means 
always  found  in  the  antrum  under  these  circumstances.  For  it  would 
follow  that  either  spontaneous  recovery  from  this  condition  is  often 
possible,  or  that  a  spontaneous  perforation  with  drainage  occurs  without 
operation  much  oftiener  than  is  generally  supposed. 

Voltolini  many  years  ago  called  attention  to  the  fact  that  in  most  of 
these  cases  there  was  a  great  tendency  to  involve  that  portion  of  the 
mastoid  to  which  the  stemo-mastoid  muscle  is  attached,  or  at  least  that 
this  particular  spot  was  almost  always  extremely  tender.  This  is  often 
due  to  temporary  infection  of  the  small  posterior  auricular  lymph-node. 
When  this  is  tender,  as  it  so  often  is,  it  is  almost  impossible  to  distin- 
guish between  pain  caused  by  pressure  upon  it  or  upon  the  bone.  This 
would  seem  to  explain  the  circumstance  to  which  Voltolini  called  atten- 
tion. As  a  matter  of  fact,  tenderness  along  the  posterior  border  of  the 
mastoid  is  much  more  indicative  than  along  the  insertion  of  the  external 
ear.  When  the  middle  portion  of  this  border  is  very  tender,  it  is  almost 
certain  that  the  underlying  bone  is  involved. 

Another  symptom  or  sign  of  the  greatest  significance  is  the  augmen- 
tation in  volume  of  the  mastoid  process.  Whether  the  disease  be  acute 
or  slow,  in  young  or  old,  the  dimensions  of  the  mastoid  are  practically 
always  altered,  so  that  on  palpation  there  seems  to  "be  more  between  the 
palpating  fingers  upon  the  diseased  than  upon  the  sound  side.  This 
increase  in  size  is  often  combined  with  tenderness  upon  deep  pressure. 
It  must,  however,  be  distinguished  from  mere  swelling  of  the  soft  parts. 

In  the  ordinary  cases  ol  suppurative  otitis  media  it  seldom  happens 
that  the  discharged  pus  is  foul-smelling.  When,  in  spite  of  general  irri- 
gation and  the  use  of  antiseptics,  it  is  noticed  that  the  pus  has  a  foul 
odor,  then  it  is  almost  certain  that  the  process  has  gone  behind  the  mid- 
dle ear  and  has  extended  into  the  mastoid  cells.  Almost  always  when 
pus  has  this  characteristic  odor  it  becomes  darker  in  color,  sometimes 
mixed  with  blood,  and  the  discharge  becomes  irregular  in  amount — 
sometimes  less,  sometimes  more. 

Desirable  as  it  is  that  one  should  ap])reciate  the  true  condition  of  the 
bone,  this  can  scarcely  be  done  without  incision  through  the  periosteum, 
and  even  then  the  appearance  of  the  outer  surface  of  the  bone  is  more 
likely  to  be  misleading  than  instructive.  In  fact,  one  should  have  prac- 
tically decided  to  perforate  or  not  before  inspecting  the  bone,  since  by 
itself  it  gives  little  or  no  clear  indiciition.  If  the  symptoms  point  to 
deep  mastoidal  disease,  the  bone  must  be  perforated,  no  matter  how 
healthy  it  may  appear. 

It  has  been  suggested  to  practise  percussion  of  the  mastoid  area  on 
either  side,  it  having  been  claimed  by  Koerner  and  Wild  that  the  ear  of 
the  surgeon  may  detect  significant  diiferences  in  the  ])ercussion-note  in 
the  presence  of  disease  between  the  two  sides. 

Ijange  thinks  that  the  persistence  of  a  fair  amount  of  hearing  speaks 
rather  against  extension  of  disease  from  the  middle  ear  than  for  it,  and 
should  figure  in  the  favorable  prognosis.' 

*  Allport's  record  shows  that  the  longitudinal,  superior  petrosal,  lateral,  and  transverse 
Vol.  II.— 46 
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(Other  openitive  luetic kIs,  with  murli  valiiahk*  iiifnrimiticjji,  wUl 
found  in  Samuel  E.  Alleu'.s  Thr  Masfoiff  tjpi'miion^  Cineiunali,  W^ 

Treatment  of  Intracranial  Suppurations. — The  general  rule  wlii* 
applies  Ui  eolleetioiis  oi'  pus  io  any  otJier  part  of  the  IxkIv  i*^  e«]U3 
applicable  t**  al>.s<'e>iset*  within  the  bniin  when  they  ean  he  rei'ognia 
For,  tirst,  the  deteetion,  and  siH'oud,  the  evaenatiun,  of*  pundc*Tit  tix-i  fi 
this  region  opc*rations  are  now  regarded  as  uot  merely  justifial>le,  hut  a^ 
indicated  whenever  tlie  diagnosis  i.s  fairly  pn»l>able.  The  t>nly  distMij^^iimul 
now  hinges  iijwm  the  wisdom  of  ex|>l<»ration  when  absoluti^ly  no  dlug- 
nosi.s  ean  be  made,  When  we  reineinber  the  inevitably  fatid  teuili^iiey^ 
of  these  sn]ipnnitinn>,  it  will  l>e  felt  that  there  is  no  i>art  of  the  lirain  in 
which  pus  uuiy  aeeiiniulate  which  may  ufit  Ix*  attacked  with  prtiiirietv, 
prov  iding  only  we  have  a  reas<«iably  giMnl  indiaition  for  attacking  it. 
Save  in  tiiose  instances  where  an  opuing  already  exit^t^,  the  preliminarr 
to  evacuation  of  such  collet^tions  coosist.s  in  trt^phining.  While  raoit 
of  the  indicatirms  for  this  operation  have  already  been  nientione<l  in 
detail,  there  is  one  wliieli,  though  nirely  met  with,  is  always  pathogiii> 
monic.  This  is  the  spontanci»us  es<:"ape  of  pus^  either  through  a  pervinii* 
gniuiilating  wonud,  a  fissure,  t»r  any  of  the  natiiRil  outlet.^  nf  thr 
cranium,  whether  it  esca|ie  <lirectly  nr  give  rise  to  suggestive  disturb- 
ances ujxni  the  inside  of  the  Imiin*  The  indications  laid  down  by  Perri* 
val  Pott  al>out  a  century  tigo  are  still  as  valid  as  ever,  but  an*  tx*^i  gen- 
erally enough  read  nr  appreciated.  The  hmseuing  of  the  |ieri(*mniuin, 
the  signs  of  im|ilication  ni^  the  boue,  the  hciidache,  chills  uiid  fever 
which  Pott  so  graph iciiUy  fles<Til»ed,  the  evacuation  of  pus  with  fbt* 
rapid  disappeaniuce  of  syiupt4>ms,  are  no  rarity  ni>w-a-days,  but  entitled 
Pott  to  the  greatest  crtHlit  for  being  far  aht?ad  uf  his  own  time-  A  cir- 
enniscribcil  collwtion  c»f  pus  is  of  eiinrse  an  indication  for  delilK^nite 
trephining,  since  in  m\  other  way  could  it  be  reached.  In  the  pre^'oee 
of  evident  necnisis  of  Ijoiie  the  surgcun  must  of  c*onrs(^  selei*t  his  own 
iustrumcutal  means  and  the  proper  locality  for  nsi*  of  the  same.  Wb«^- 
ever  after  oiM-n  lug  the  cranio  in  the  dura  is  found  to  be*  diHtendecl — ^iii 
whit^h  instances  the  usual  brain-|>uls^ition  will  he  lacking — \ts  incision  is 
iiidieated,  or  at  least  a  deep  e\ jilor.it ion  with  the  aspirating  neeillc- 
Long  ago  Ponders  came  to  the  con<^lusion  that  it  was  irritation  of  tlii* 
memlirane  which  ma^kcHl  the  pidsiitions  of  tlie  l>niin — a  cH»nchision  suli- 
seipiently  corrolioratcd  Ijy  ex|KTimentation  in  animals  and  by  the  \nXtf 
clinical  studies  of  Branu  ami  Kos«?r.^  According  to  these  writers*,  ihf* 
most  common  circumstauet*  which  masks  brain-pulsation  is  the  j>rt^»tjce 
of  pus  beneath  the  duni*  Other  indicjitions  for  ojH*ning  it  are  al»i>  d^ 
ooloratioUf  or  iX3ssil»ly  its  even  gangrenous  aspect.     A  few  writen*  claim 

gtntiMS  afid  internal  jugtilar  nre  affected  by  plilehifis  and  ihrombosi*  with  aViotit  tqiuj 
frequency,  »iid  these  inticli  more  often  than  any  other.  Thus  it  dckes  not  apfitf^r  timt  tbe 
luteml  \^  most  freiiuenily  involved.  That  the  internal  jii^W  is  so  frcquetitlf  iBTiUvvi 
is  accounted  for  by  tmnsmiRstnti  of  di^^ense  frr»m  the  middle  and  internal  tar  hj  tbrta 
channels:  {\]  By  the  rowf  t^f  the  tym{Mtnum;  (2)  bv  the  f^niall  veins  pawtnj^  from  tlif 
nihldle  ear  into  the  middle  meinnj^eal  vein;  and  (3)  l>y  c<innection  from  the  inlcmal  «ir 
into  the  superior  pctroszd  >*iniis. 

Fi^t-morteme  nave  shown  frequent  caiae*  of  hmin-lhmmbi  i»ol  tuapectad  dtiriitf  life* 
Their  explanation  ik  probably  the  vicarious  ai^tion  of  the  rich  eotlat^ral  ctrenwtM^ 
Barr  report'^  one  catK^  where  autopsy  showed  complete  i>cchi^ioQ  of  the  lattnU  tiaili  faf 
libroua  bandit. 

»  OeniraUflatif,  Chir.,  1875,  No.  IL 
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to  have  been  able  to  detect  fluctuation  through  the  trephine  opening,  but 
this  will  be  at  least  seldom  possible.  The  most  feasible  method  at  hand 
for  the  discovery  of  pus  lying  within  the  brain  is  the  aspirating  needle. 
Its  use  was  first  suggested  by  Renz,  and  it  has  come  into  such  general 
use  here,  as  in  various  other  parts  of  the  body,  that  it  has  become  a  mat- 
ter of  routine  with  modem  surgeons  to  use  the  hollow  needle  for  this 
purpose. 

To  be  more  particular,  abscess  of  the  brain,  as  coming  under  the 
surgeon's  notice,  may  be  roughly  divided  into  those  cases  due  to  middle- 
ear  disease  and  those  not  of  such  origin.  Of  the  latter,  we  have  mostly 
to  deal  with  abscesses  of  the  hemispheres,  usually  of  traumatic  origin, 
although  the  history  of  the  case  may  show  that  the  injur}'  was  received 
a  considerable  length  of  time  before  the  development  of  symptoms  of 
infeotioii.  These,  for  the  most  part,  are  to  be  localized  by  scars  or  by 
the  well-known  phenomena  of  cerebral  localization,  by  which  or  by  both 
together  the  surgeon  must  decide  at  what  point  to  open  and  what  further 
course  to  pursue.  Each  of  these  cases  is  a  law  unto  itself,  and  minute 
directions  cannot  be  formulated. 

With  r^ard  to  abscesses  following  middle-ear  disease  we  are  in  |)osi- 
tion  to  give  more  exact  directions,  in  the  main  as  follows :  In  either  case 
rigid  aseptic  precautions  must  be  obser\'ed,  the  head  having  been  shaved, 
preferably  at  least  forty-eight  hours  previously,  the  scalp  thoroughly 
cleansed,  and  the  head  then  enveloped  m  an  antiseptic  compress  or  poul- 
tice.^ This  preparation  is  rei)eated  just  before  operating  and  after  the 
patient  is  anfiestnetized.  An  elastic  tourniquet  can  be  applied  about  the 
skull  if  the  operator  prefers  it.  There  are  cases  of  abscess  in  which 
time  is  not  afforded  for  such  careful  preparation  ;  the  same  is  true  also 
of  many  recent  traumatic  lesions.  In  such  event  the  scalp  must  be 
cleansed  as  best  it  can.  It  is  well  that  all  possible  sources  of  suppura- 
tion or  infection  from  the  orbit,  nose,  and  oropharynx,  as  well  as  from 
the  bony  sinuses,  should  be  eliminated.  If  there  be  discharges  from  any 
of  these  cavities,  they  should  be  made  antiseptic  if  possible.  Furuncles 
about  the  face  may  call  for  careful  attention  before  anything  is  done  to 
the  cranium  proper.  The  middle  ear  itself  should  also  be  carefully 
cleansed,  since  it  may  become  a  focus  for  subsequent  infection  at  a  most 
undesirable  time. 

Next  will  come  up  the  question  whether  to  open  the  mastoid  antrum, 
the  mastoid  cells,  or  the  brain-cavity  propc»r.  Indications  for  opening 
the  mastoid  antrum  are — 

1.  History  of  repeated  inflammation  with  swelling  over  the  mastoid 
process  and  fistulous  opening,  if  present. 

2.  Acute  inflammations  with  signs  of  retention  of  pus. 

3.  B^inning  symptoms  of  intracranial  mischief  with  purulent  otor- 
rhoea.  These  call  for  complete  exiwsure  of  the  interior  of  the  mastoid 
r^ion  and  complete  cleaning  out  of  the  middle  ear. 

4.  Persistent  otorrhoea,  resisting  treatment,  considered  incurable  by 
aurists,  even  without  inflammatory  indications  about  the  mastoid.  This 
is  particularly  true  when  the  discharge  is  offensive.     Macewen  insists 

'  The  preparation  which  the  writer  prefers  is  to  have  the  scalp,  after  careful  shaving 
and  cleanung,  thickly  smeared  with  a  preparation  of  sapo  viride  to  which  has  been 
added  from  5  to  10  per  cent,  of  some  such  antiseptic  as  lysol,  creolin,  or  hydronaphthol. 
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that  the  most  serious  intmcrauial  mii?<.'liief  is  ofton  present  without 
marked  nKistofcl  swelling. 

The  niastoicl  antrum  is  t!ie  key  to  regional  anatomy  in  all  operations 
where  we  wislj  to  expose  the  nutntuitl  cells.  In  l<K*utin|^  himself  jiroperly 
the  surgeon  will  have  the  external  ear  h(;ld  forwani,  and  will  olaee  the 
forc  finger  upon  the  j>osterior  zygomatic  irooi  and  hin  tlninib  on  tne  tip  of 
the  mastind  pmee*>s,  or  rhe  versd,  and  make  a  straight  incision  one- fourth 
of  an  ineli  behind  the  posterior  bonier  of  the  external  osseous  meatuis, 
friini  the  tip  of  the  niasti>id  to  tlie  posterior  nx»t  of  the  zygoma.  This 
ineisiint  sh^udd  extend  at<>nee  U)  the  bone,  the  jK^riostenm  being  elevated 
with  the  soft  trssue.s  to  an  extent  j>ermitti ng  full  exjiosure  of  tlie  po6- 
terior  surface  of  the  external  auditory  meatus. 

Within  the  triangle,  wlueh  Maeewen  lias  aptly  termed  **  the  supra- 
meatal  triangle,"  foraied  by  the  posterior  zygomatic  root,  the  upjier  and 
the  posterior  segments  of  the  external  osseous  meatus,  the  nj^ieniag  into 

Fig.  425. 
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12,  Internal  Hiit^ulur  prooeM;  18,  mprAmeatal  trikngle. 
Tbi*f<f  vy  lint*  Indicates  the  bHN<>  of  the  fluommeatal  trianffle:  the  toiiK«r  verilcjil 
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V  V  line  IndlcAtea  the  bH«f  of  the  fupmrneatal  triangle;  the  lon««r  vei 
rlk's  in  itM  upper  two-third*  the  sigmoid  al&iu:  Iho  oblique  line  frein 
hi  tilntiB  from  it§  coniTueneeinenl  to  its  knee  <M*eewen^, 


the  mastoid  aotriim  ean  he  made  with  ^ifety.  Wlien  the  osseous  meatus 
\b  very  oblique  the  antrum  m  ttitiiati*d  moW  anteriorly  than  otherwise. 
The  distance  of  the  nienihrana  tympani  fnun  the  surface  should  be 
gently  measured  witJi  a  prolx^  wince  if  the  iiiidille  ear  He  deep,  the  antrum 
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may  also  be  more  deeply  situated.  The  opening  is  to  be  made  at  the 
base  of  the  triangle,  and  within  it  the  perforation  directed  inward  and 
forward  so  as  to  expose  the  antrum.  So  long  as  the  excavation  be  con- 
tinued in  this  direction  within  the  triangle,  tne  sigmoid  groove  will  not 
be  injured. 

The  safest  instrument  for  the  purpose  of  opening  the  antrum  is  the 
burr  of  some  surgical  or  dental  engine,  or  its  equivalent  rotated  by  hand, 
foot,  or  electric  power,  the  size  of  the  burr  depending  upon  the  dimen- 
sions of  the  triangle.  In  the  absence  of  this  a  chisel  must  be  used  with 
great  caution.  Sometimes  the  outer  wall  of  the  antrum  is  much  thick- 
ened by  the  disease,  so  that  the  cavity  itself  may  appear  to  lie  deep. 

Macewen  directs  that  after  opening  the  antrum  the  surgeon  determine, 
first,  the  position  of  the  passage  between  it  and  the  middle  ear,  and 
second,  the  position  of  the  facial  canal,  which  generally  traverses  the 
inner  half  of  its  floor  obliquely  from  without  mward,  it  being  often 
marked  by  a  ridge.  If,  however,  the  antrum  be  deeply  seated  and  its 
walls  sclerosed,  it  may  be  impossible  to  make  out  this  canal.  In  these 
cases  the  antrum  ought  to  be  approaches!  along  the  upper  part  of  the  ex- 
ternal wall,  so  as  to  avoid  the  nerve.  The  occurrence  of  facial  twitchings 
may  announce  proximity  to  it  of  the  surgeon's  instalments.  If  the 
antrum  be  filled  with  granulations,  these  should  be  touched  with  the 
probe,  in  order  that  if  they  enclose  the  ner\'e  the  surgeon  may  be  aware 
of  the  fact.  By  taking  these  precautions  the  facial  nerve  is  rarely 
injured.  If  granulations  project  from  the  roof  of  the  antrum,  they 
should  be  closely  examined  to  detect  whether  they  be  protrusions  from 
the  dura.  If  so  found,  we  have  evidence  of  an  external  pachymenin- 
gitis. If  the  mastoid  cells  back  of  and  below  the  antrum  are  involved, 
they  must  be  exposed  and  their  contents  removed.  It  is  safest  to  do  this 
by  working  from  the  antrum  downward  and  backward.  Now,  the  loca- 
tion of  the  sigmoid  groove  must  be  borne  in  mind,  since  granulations 
springing  from  the  dura  of  the  cerebellar  fossa  and  covering  the  sigmoid 
sinus  may  project  into  one  of  these  cells. 

Should  the  condition  of  the  middle  ear  make  it  desirable  to  open  the 
tympanum,  it  may  be  done  by  means  of  a  burr  applied  to  the  junction 
of  its  roof  with  the  outer  wall  of  the  antrum.  The  floor  of  the  passage 
must  not  be  encroached  upon,  nor  its  inner  wall,  lest  the  facial  nerve  be 
injured.  If  the  malleus  and  incus  be  diseased,  they  should  be  removed. 
They  can  easily  be  taken  out  through  the  antrum  by  means  of  minute 
hooks  or  scoops.  To  leave  them  is  to  invite  further  extension  of  disease. 
The  stapes  should  be  left  if  ]x>ssible,  since,  when  it  remains,  hearing  on 
that  siae  is  usually  sufficient  for  onlinary  conversational  puqwses. 
When  the  malleus  and  incus  are  to  be  removed,  it  is  almost  impossible 
to  avoid  destruction  of  the  chorda  tyni])ani.  This  caus(»s  loss  of  taste  in 
the  anterior  two-thirds  of  the  tongue,  but  is  seldom  complained  of. 
Macewen  advises  caution  in  injecting  fluid  through  the  antrum  into  the 
middle  ear,  since  it  may  possibly  run  down  through  the  Eustachian  tube 
into  the  pharynx  and  cause  laryngeal  symptoms  or  convey  infective 
matter  into  the  lungs. 

In  the  subsequent  care  of  the  case,  if  the  ossicles  have  been  removed, 
a  strip  of  gauze  may  be  passed  through  the  meatus  into  the  middle  ear, 
and  then  into  the  mastoio  antrum,  it  being  taken  for  granted,  of  course. 
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that  the  parts  have  been  absolutely  cleansed  of  all  infectious 

by  peroxide  of  hydrogen  or  whatever  the  surgeon  may  prefer  to  - 

The  Treatment  of  Texnporo-sphenoidal  AbecesB. — If  pas  br^  ^ 
found  to  issue  through  the  dura  above  the  tegmen  tynipani,  the  abflceesr-"^* 
may  perhaps  be  evacuated  by  enlarging  the  approach,  extending  it  ou»  •^^ 
ward  through  the  squamous  portion  of  the  temporal.  Such  an  openinij.^^*^ 
may  suffice  for  temporary  purposes,  though  it  is  hardly  safe  to  trust  to  ii:  it 
alone  ;  and  it  w^ill  be  better  to  trephine  above  the  ear,  and  through  th»  jcrfte 
opening  thus  made  to  remove  all  sloughs  of  brain-tissue  and  possibWMl^le 
infectious  materials. 

When  such  abscesses  are  attacked  from  the  outside  of  the  skull,  th^.^^ 
opening  should  be  made  as  near  the  seat  of  disease  as  possible.     If  th^-^^ 
mastoid  has  been  already  attacked,  the  incision  may  be  extended  upwanL-^"^ 
for  a  couple  of  inches,  and  the  centre  pin  of  the  trephine  placed  three 
fourths  of  an  inch  above  the  posterior  root  of  the  zygoma.     Here  W( 
come  to  the  thin  portion  of  the  squamous  bone,  and  the  trephine  mufi 
be  used  with  caution.     After  exposing  the  dura  it  must  be  cleansed,  ii 
need  be,  and  its  color  and  appearance  noted.     If  it  be  normal,  th( 
course  of  the  larger  pial  vessels  may  be  discerned  through  it.     Th( 
pressure  of  a  large  abscess,  however,  is  often  enough  to  empty  the  » 
perficial   vessels,  which,  therefore,  do   not  appear   through   tiie  dur 
Before  opening  it,  it  is  well  to  rub  into  the  exposed  bone-edges  iod( 
form  powder,  in  order  to  protect  them  from  contamination  by  mfectioua -g^  -^ 
pus  as  it  esca[)os.     It  is  well  to  open  the  dura  first  at  the  centre  of  the-ss^ 

opening,  since  the  vessels  can  be  more  easily  secured  if  cut.     The  in 

cision  in  the  dura  ought  to  be  in  line  with  these  vessels.  Small  deep  -^^ 
abscesses  may  exist  without  affecting  the  cerebral  pulsations.  If  there  "^^ 
has  been  leptomeningitis,  the  membranes  will  probably  be  all  fused  J 
together. 

For  the  purpose  of  exploring  for  pus  there  may  be  used  a  small 
trocar  and  cannula,  a  hollow  needle,  a  pair  of  sinus  forceps,  or  an  in- 
strument devised  by  Horsley  for  this  purpose,  which  from  the  opening 
above  described  should  be  first  inserted  in  an  inwanl,  downwani,  and 
slightly  forward  direction — in  the  direction,  in  fact,  of  the  nK)f  of  the 
tympanum.  If  pus  be  found,  the  rate  of  its  outflow  will,  after  a  little, 
be  influenced  by  respiration,  increasing  during  expiration.  D(»bris  and 
minute  sloughs  usually  come  away  with  it,  the  latter  being  sometimes  so 
large  as  to  re(|uire  a  larger  opening  for  their  removal.  It  is  best  in  this 
case  to  retain  the  cannula  as  a  guide,  and  then,  by  introducing  a  pair  of 
dressing  forcej>s  and  ojKMiing  them  /;i  mtdj  debris  can  be  removed,  the 
cavity  irrigated,  or,  if  necessiirv,  the  sharp  spoon  be  used.  It  is  of  im- 
jK)rtance  to  remove  everything  thoroughly.  The  cavity  may  be  freely 
washed  out  with  the  l)orie  or  weak  carbolic  solution,  provision  being 
made  for  easy  outflow  of  the  fluid  used.  The  surgeon  should  be  abso- 
lutely sure  that  the  fluid  is  going  into  the  abscess-cavity,  and  the  head 
of  the  patieut  should  be  finally  turned  so  as  to  jK^rmit  escape  of  the  last 
dro])s  of  the  simie.  If  the  cavity  connect  with  the  middle  ear  already, 
the  oj>ening  in  the  ear  should  lx»  enlarged  so  as  to  make  ample  access 
from  below. 

If  an  abscess-cavity  lias  been  thoroughly  cleansed,  drainage  is  of 
little  value,  drainage-tubes  being  of  use  only  in  case  of  doubt.     They 
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always  cause  more  or  less  irritation,  and  are  to  be  avoided  if  possible. 
Macewen  prefers  decalcified-bone  tubes  for  this  purpose. 

Obbbbbllab  Abscess. 

The  skull  over  the  mastoid  is  very  thick,  but  over  the  inferior  occip- 
ital fossa  it  is  very  thin.  Cerebellar  abscesses  are  usually  secondary  to 
suppuration  in  the  vicinity  of  the  sigmoid  sinus,  and  are  often  accom- 
panied by  thrombosis  of  that  vessel.  Macewen  recommends  to  expose 
the  sigmoid  groove  first,  with  the  view  of  ascertaining  the  condition  of 
its  sinus,  which  will  generally  be  found  covered  by  gnmulation  tissue, 
and  which  should  be  reniove<l  along  with  extradural  pus.  The  general 
description  above  given  will  apply  to  cerebellar  abscesses.  During  ope- 
rations upon  these  it  occasionally  happens  that  respiratory  difficulties 
are  experienced.  These  should  hurry  the  operation,  and  it  may  be  well 
to  alter  the  position  of  the  patient's  head,  by  which  sometimes  improve- 
ment in  breathing  is  eflFectcil.  Macewen  records  two  cases  during  which 
artificial  respiration  was  maintained — in  one  case  for  twenty-four  hours, 
in  the  other  for  six. 

Frontal  Abscbssbs. 

These  may  be  opened  either  from  the  front  or  from  the  temporal 
region.  Those  situated  in  the  posterior  part  of  the  frontal  lobes  are 
nearest  to  the  surface  of  the  temporal  bone.  The  frontal  sinus  should 
be  avoided  unless  it  be  involved  in  the  lesion.  Infection  proceeding 
through  the  ethmoid  may  cause  abscess  near  the  middle  line  of  the 
frontal,  and  trephining  through  the  frontal  sinus  might  better  serve 
for  its  discovery.* 

Operations  upon  the  Sinuses. 

For  exposure  of  the  sigmoid  sinus  the  incision  should  extend  from 
the  tip  of  the  mastoid  process  over  its  prominence  to  the  posterior 
root  of  the  zygoma.  The  soft  tissues  and  the  periosteum  should  be 
reflected  in  one  piece.  At  the  upper  extremity  of  this  incision  the 
parieto-scjuamo-mastoid  junction  is  to  be  exposed  (this  being  the  an- 
terior extremity  of  the  j)arieto-mastoid  suture,  and  not  the  asterion). 
From  this  junction  a  line  drawn  to  the  tip  of  the  mastoid  gives 
the  course  of  the  sinus.  This  usually  will  lie  over  its  centre,  but 
may  mark  its  posterior  border,  or  ]>08sibly,  on  the  left  side,  its  an- 
terior border.  The  opening  now  should  be  made  on  the  level  of  the 
bony  meatus  with  its  ix>sterior  margin  touching  this  line.  The  sinus 
may  be  a  quarter  of  an  inch,  but  possibly  only  one-twelfth  of  an  in(^h, 
from  the  bone-surface,  being  much  more  superficial  than  the  antrum. 
The  asterion  corresponds  to  the  union  of  the  lateral  and  sigmoid  sinuses, 
while  the  junction  above  mentioned  corresponds  to  the  union  of  the 
sigmoid  and  the  superior  petrosal ;  and  slightly  below  this  point  is  the 
vein  of  the  sigmoid  sinus  with  its  convexity  forward.     In  the  adult  a 

*  The  frontal  sinuses  are  rudimentary  in  infants,  smaU  in  children,  and  begin  to  in- 
crease about  puberty.    They  are  usually  divided  by  a  septum,  which  is  often  imperfect. 
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vertical  line  half  an  inch  behind  the  posterior  osseous  wall  of  the  meatus 
will  usually  indicate  the  middle  of  the  anterior  convexity  of  the  sigmoid 
sinus.  This  is  best  opened  into  with  the  burr  of  a  surgical  engine,  al- 
though other  instruments  may  be  used  in  case  of  necessity. 

In  the  course  of  operations  necessitated  by  ear  disease  the  sinus  is 
usually  exposed  after  the  antrum  has  been  opened,  in  which  case  the 
plate  of  bone  between  the  antrum  and  the  sinus,  which  so  frequently 
contains  channels  of  infection,  is  to  l>e  removed  by  the  same  means. 
The  posterior  wall  of  the  antrum  being  exposed,  the  bone  is  opened 
behind  it  for  half  an  inch  horizontally.  If  in  opening  the  sigmoid 
groove  granulation  tissue  from  the  dura  cover  the  sinus  and  there  be 
oozing  of  pus,  considerable  caution  must  be  observed  lest  the  sinus  may 
be  opened  too  early,  before  the  surgeon  is  ready  for  it.  If,  now,  he  con- 
siders it  advisable  to  0{)en  this  channel,  fully  a  vertical  inch  of  it  ought 
to  be  exposed,  in  order  to  facilitate  the  o{)eration  and  the  necessary  afte^ 
treatment.  Diseased  bone  should,  of  course,  be  removed  wherever  it  be 
met  with  during  these  procedures.  The  space  between  the  groove  and 
the  sinus  should  likewise  be  tlioroughly  disinfected,  and  granulation 
tissue  should  l)e  first  investigated  with  a  probe,  since  it  may  surround  a 
sinus  communicating  with  the  cereMlum  and  an  abscess  therein.  If 
there  be  no  sinus,  the  tissue  should  be  removed  at  all  events. 

The  sinus  l)cing  incised  and  its  contents  cleaned  out,  it  should  be  filled 
with  some  antiseptic  powder  and  lightly  packed,  its  wails  being  folded  in 
so  as  to  obliterate  its  lumen.  Should  hemorrhage  occur  after  opening  it, 
it  will  not  be  difficult  to  arrest  the  same  by  a  closer  |)acking  after  detach- 
ing a  portion  of  its  external  wall  and  crowding  it  in  to  belp  obliterate 
its  cavity. 

Air-embolism  during  these  manipulations  is  not,  for  the  most  part,  to 
be  feared,  although  it  may  possibly  occur,  and  care  should  of  course  be 
exereisi»d  to  prevent  it.  To  this  end  it  is  better  to  remove  debris  with  a 
small  sp(M)n  than  by  means  of  the  irrigating  stream.  Packing  is  a  much 
safer  metliod  of  occlusion  than  attempts  at  ligation. 

Ligation  of  the  internal  jugular,  with  incision  above  the  ligature  and 
through-and-th rough  irrigation,  has  l)een  successfully  practised  by  a 
number  of  o|>erators  when  tlie  infecte<l  thrombus  extends  down  into  this 
vessel.  While  this  is  not  to  be  done  thouglitlessly,  it  is,  nevertheless,  a 
pnx^eeding  of  great  value  in  certain  cases.  It  is  called  for  when  the 
thrombus  has  undergone  disintegration  and  when  the  jugular  vein  is 
evidently  involved,  as  can  be  made  out  by  feeling  the  same  as  a  conl- 
like  mass  in  the  neck.  If  (me  can  foresee  that  this  is  to  be  done  at  all 
events,  it  will  be  wise  to  operate  u|X)n  the  vein  first.  This  vein,  1h»w- 
ever,  is  not  the  only  channel  of  communication  between  the  sigmoid 
sinus  and  the  lungs,  and,  in  spite  of  ciireful  work  performed  upon  it* 
infection  may  yet  reach  the  lungs  by  otlier  routes.  By  occlusion  or  lig»" 
tion  of  the  jugular  vein  the  flow  of  venous  bkKxl  is  reversed,  and  coo- 
sidenibl(»  of  what  would  escape  by  it  finds  exit  through  the  anterior  and 
|>osterior  condyloid  veins  and  the  occipital    sinus. 

Two  or  three  other  general  hints  may  be  given  at  this  ]K>int.  It  »* 
at  all  times,  during  the  course*  of  these  operations  uiK)n  the  ear,  and  par- 
ticularly before  exjK)sure  of  the  sigmoid  sinus,  well  to  carefully  exam- 
ine the  mastoid  vein,  whicli  runs  in  the  groove  between  the  squamous 
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and  the  occipital  bone,  since  if  there  be  pus  in  the  sigmoid  groove  it 
will  work  ite  way  out  along  this  vein,  where  it  may  be  detected  externally 
and  where  its  recognition  will  give  important  information.  By  palpa- 
tion, as  well  as  by  inspection  of  the  sinus  before  it  be  opened,  one  may 
reach  valuable  conclusions  as  to  the  absence  or  presence  of  pus.  Keen 
has  well  said :  **  There  is  nothing  outside  the  sinus  so  dangerous  as  the 
pus  inside  ;*'  which  epigramatic  statement  may  be  of  great  value  to  the 
operator  if  he  will  remember  it  at  this  time.  If  blood  escape  freely 
from  the  sinus,  it  does  not  contain  such  clot  as  to  necessitate  opening  it 
further,  while  if  infectious  clot  be  present,  there  will  be  no  bleeaing,  and 
it  may  be  cleaned  out  until  hemorrhage  is  free.  There  are  cases  on 
record  in  which  not  only  was  the  sinus  thus  cleaned,  but  in  which  even 
sloughing  portions  of  the  sinus-walls  have  escaped,  and  yet  with  recovery. 
In  some  of  the  teases  where  one  is  most  anxious  to  attack  the  jugular  vein 
it  will  be  found  with  considerable  difficult^',  being  surrounded  by  more  or 
less  inflammatory  tissue.  This  vein  must  be  tied  below  the  termination 
of  the  clot,  even  below  the  clavicle  if  necessarj',  and  it  may  be  plugged 
or  drained  afterward. 

(For  more  elaborate  directions  see  especially  Macewen's  Pyogenic 
Infective  Diseases  of  the  Brain  and  Spinal  Cord,  1893,  and  Forselles' 
IHe  durch  eitrig  MiUdohrentzundung  verursa^chte  Lateralsinus- Thrombose, 
1893.) 

Operation  for  Meninfiritis. — At  another  point  in  this  article  (p.  666) 
I  have  referred  to  an  excellent  paper  by  S.  W.  Gross  on  o|)ening  and 
drainage  in  cases  of  traumatic  meningitis.  It  must  have  occurred  to 
many  that  the  element  of  traumatism  is  of  itself  not  one  which  should 
influence  choice  of  operation,  but  that  there  may  be  even  more  oppor- 
tunity for  effective  drainage  in  cases  of  non-traumatic  meningitis  than 
in  those  complicated  by  injury.  There  is  surgically  no  reason  why 
every  suppurating  cerebral  cavity  should  not  be  oix^ned,  the  only  objec- 
tion here  being  that  an  opening  in  the  skull  is  necessar}\  Whether  the 
time  may  ever  come  when  cases  of  epidemic  cerebro-spinal  meningitis 
are  subjected  to  surgical  procedures  for  this  purpose,  one  may  not  clearly 
foresee,  but  there  certainly  is  good  reason  for  attacking  cases  which  lack 
the  epidemic  features,  although  it  may  require  some  hardihood  to  inau- 
gurate this  as  a  general  practice.  But  no  advanced  surgeon  of  to-day 
will  deny  the  propriety  of  operation  in  those  instances  where  compres- 
sion-symptoms are  produced  by  suppurative  meningitis,  either  without 
or  after  previous  injury  ;  and  it  would  seem  to  me  eminently  proper  to 
subject  all  head-injuries  in  which  there  has  been  no  fracture,  but  in 
which,  either  early  or  late,  there  develop  dangerous  cerebral  compres- 
sion-symptoms, to  exploratory  trephining  and  drainage.  In  fact,  there 
is  already  sufficient  evidence  on  record  to  justify  these  procedures.  Ruth* 
has  reported  several  cases  of  this  character.  Probably  the  best  point  for 
operation  in  order  that  the  cavity  may  be  properly  drained  is  below  the 
superior  curved  line  of  the  occiput  or  else  just  above  the  superior  border 
of  the  posterior  third  of  the  zygoma.  The  arachnoid  space  must,  of 
course,  be  opened.  Lanphear  has  suggested  also  opening  tliis  space  near 
the  cervical  region,  where  he  has  soon  much  more  abundant  discharge. 
So  long  as  the  fluid  which  may  escape  bo  sero-purulont,  one  opening  may 

>  Kansas  City  Medical  Indexy  Oct.,  1893. 
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suffice.  Should  it,  however,  become  quite  purulent  or  even  thicker,  t 
single  opening  will  not  be  sufficient ;  at  least  two  will  be  reqaired,  with 
irrigation.  The  openings  for  this  purpose  may  be  small,  and  the  fluid 
must  also  be  introduced  very  slowly — ^perhaps  allowed  to  trickle  or  find 
its  own  way  out.  Should  it  be  necessary  to  open  the  visceral  byer  of 
the  arachnoid,  this  may  be  done  over  the  fissure  of  Sylvius,  since  the 
greatest  amount  of  exudation  takes  place  along  the  most  vascular  arau. 
Lanphear  states  that  experiments  upon  the  cadaver  show  that  blood 
passes  quite  readily  from  an  anterior  to  a  posterior  opening. 

Advantage  may  also  be  taken  of  a  suggestion  by  Dr.  I^uchon  of 
New  Orleans,  that  for  purposes  of  exploration,  either  of  the  ma!]gi]ial 
cavity  or  the  deeper  areas,  a  large  opening — to  which  many  object— i§ 
not  necessary  ;  but  that,  having  selected  the  point  where  one  will  explore, 
a  very  trifling  opening  in  the  scalp  with  the  use  of  a  bone-drill,  its  point 
carefully  guarded,  will  make  sufficient  opening  in  the  skull,  so  that  the 
hy[>odermic  or  other  aspirating  needle  may  be  introduced  at  as  man? 
points  as  one  chooses  thus  to  attack.  It  seems  to  the  writer  also  that 
openings  of  this  kind  made  at  several  points  could  be  well  utilised  in 
certain  cases  of  infectious  meningitis.^ 

Surgical  Treatment  of  Microcephaly  and  other  Arrests  op 
Intracranial  Development. 

Within  the  past  few  years  the  attention  of  surgeons  has  been  di- 
rected, mainly  at  first  through  the  writings  of  I^nnclongue,  to  the 
surgical  treatment  of  imbecility,  idiocy,  and  allied  conditions  in  younj? 
children.  In  order  to  approach  the  surgical  aspects  of  these  cases  with 
proper  precaution  it  is  necessary  to  consider  briefly  the  causes  which 
underlie  these  conditions.  Among  these  we  will  mention,  without  re- 
spect to  anything  except  the  convenience  of  classification,  the  following 
conditions,  mostly  mentioned  in  the  papers  of  L.  C.  Gray*  and  of 
Jacobi : ' 

1.  Chronic  encephalitis,  diffused  or  circumscribed,  frequently  syphi- 
litic. 

2.  Diffuse  disease  of  l)loo<l-vessels,  usually  due  to  hereditary  syphBw. 

3.  Arrest  of  vascular  development  of  the  cortex. 

4.  Inequality  of  the  hemispheres. 

5.  Ine<[uality  of  cortical  portion  on  the  two  sides. 

6.  Defect  of  the  third  frontal  convolution  and  island  of  Reil. 

7.  Meningitis  and  meningo-encephalitis,  with  i)erhaps  thickening  aw 
adhesion  of  i)ia,  such  as  may  occur  after  forceps  delivery  or  other  in- 
juries. 

8.  CephalhaMiiatonui  internum. 

9.  Spontaneous  hemorrhages  (either  diffuse  or  local). 

10.  P^mbolisni  from  heart  disease. 

11.  Injuries  of  various  kinds. 

12.  Hydrocephalus  internus. 

13.  Myx(edema. 

*  VitU  Ricketts,  "  The  Removal  by  Trephining  of  Fluid  in  Acute  Cerebral  Mfoin* 
gitis,"  Internat.  Mnl  Mag.,  Dec,  1804,  p.  822. 

*  Am,  Journ.  Med.  ScL,  June,  1893.  »  Med,  /Zee,  M«y  19, 1894 
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14.  Premature  ossification  of  the  skull. 

15.  Porencephalitis. 

This  last  condition  is  so  named  by  Heschl.  It  implies  certain  mole- 
cular changes  in  the  brain  which  lead  to  disappearance  of  tissue,  the 
loss  in  amount  being  sufficient  only  to  cause  a  very  small  cavity ;  at 
least  this  is  the  common  condition,  although  possibly  an  entire  convo- 
lution, or  even  a  hemisphere,  may  disappear  in  this  way.  As  the  nerve- 
tissue  disappears  there  is  usually  more  or  less  connective-tissue  prolifera- 
tion, by  which  a  partial  substitution  of  volume  may  be  made.  Of  the 
other  conditions  above  mentioned,  we  may  say  that  the  meningitis  may 
be  epidemic,  either  infectious  or  traumatic,  and  may  be  primary  or  sec- 
ondary. There  is  a  special  type  of  meningo-encephalitis  which  begins 
in  the  pia  and  extends  gradually  throughout  the  hemispheres  even  to  the 
base,  which  is  characterized  by  cellular  infiltration  and  sclerosis,  by 
minute  hemorrh^es,  and,  finally,  by  atrophy,  or  very  rarely  by  hyper- 
trophy, of  the  affected  convolutions. 

The  injuries  which  produce  mental  defect  occur,  for  the  most  part, 
at  the  period  of  birth.  Hemorrhage  in  infants  or  children  is  usually 
the  result  of  injury  either  at  birth  or  later,  which  may  be  cortical  or 
occur  quite  deeply.  If  deep,  the  clot  thus  formed  frequently  leads  to 
the  formation  of  cysts. 

The  idea  of  premature  ossification  was  advocated  so  far  back  as  1851 
by  Virchow  in  a  memoir  upon  cretinism,  and  has  since  been  discussed 
by  many  writers,  including  Vogt,  Broca,  and  Gudden.  In  this  memoir 
Virchow  laid  down  the  dictum  that  cerebral  function  dei)ends  upon  the 
size  and  symmetry  of  the  brain ;  which  probably  still  holds  good. 
While  it  is  possible  that  a  normal  brain  may  be  locked  up  in  an  abnor- 
mally small  skull  by  premature  closure  of  fontanelles  and  sutures,  this 
is  not  a  constant  condition,  since  in  not  a  few  instances  the  possession  of 
a  fair  intellect  is  noted  in  those  having  abnormally  small  neads.  The 
appearance  of  teeth  in  the  upper  jaw  first,  instead  of  in  the  lower,  is  an 
almost  constant  symptom  in  those  cases  in  which  the  fontanelles  have 
prematurely  closed ;  and  it  is  worth  while  to  investigate  the  history  of 
each  little  patient  in  order  to  learn  whether  this  phenomenon  had  been 
noted.  It  is  stated  that  the  more  unilateral  the  symptoms,  the  greater 
is  the  probability  of  complication  by  brain-disease  with  premature  ossi- 
fication. 

Myxoedema,  sclerosis,  porencephalon,  or  any  marked  disease  of  the 
cerebral  tissue  is  sufficient  in  growing  infants  to  aiuse  arrest  of  cerebral 
development,  which  may  be  followea  by  arrest  of  that  of  the  skull,  the 
former  being  the  prior  and  determining  cause.  It  is  generally  accepted 
that  porencephalon,  chronic  inflammator}'^  lesions,  and  myxopdematous 
conditions  in  young  children  are  incai)able  of  complete  diagnosis.  To 
be  sure,  this  may  be  arrived  at  sometimes  by  exclusion,  but  certainly 
not  always.  Porencephalon  may  not  commence  until  the  earlier  years 
of  infancy  or  childhood,  and  it  certainly  is  not  attended  by  much  reflex 
disturbance.  By  this  fa(^t  alone  it  may  be  distinguished  from  some  of 
the  other  conditions.  Myxoedema  is  recognizable  by  signs  which  may 
be  noted  in  other  parts  of  the  body  rather  than  about  the  head.  Tuberous 
hypertrophy  is  rare  and  unrecognizable.  Meningo-encephalitis  gives 
rise  to  early  signs  of  cerebral  disturbance,  and  is  difficult  of  recognition, 
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especially  after  these  subside.  If  in  a  given  ease  of  idiocy  we  can  obtain 
a  sufficiently  reliable  history,  so  that  we  can  exclude  meningitis,  hemor- 
rhage, and  myxoederaa,  we  may  have  to  decide  as  between  porenoephalon, 
which  will  usually  cause  more  or  less  disturbance  of  motion  ana  sea*- 
tion,  and  perhaps  premature  ossification.  All  of  these  conditions  are 
likely  to  cause  such  organic  disturbance  as  shall  show  itself  by  mutism, 
blindness,  motor  paralysis,  and  convulsions  or  contractions  of  a  single 
limb.  Providing  that  these  symptoms  can  be  excluded,  a  diagnosis  of 
primary  premature  ossification  is  more  likely,  and  here  it  is  reasonable 
to  hold  that  the  pressure  of  a  non-expanding  skull  upon  an  expanding 
brain  is  sufficient  to  cause  cerebral  irritation,  as  shown  by  strabismos, 
general  convulsions,  uncertainty  of  gait,  contractures,  violent  temper, 
involuntary  discharges,  and  various  unclassifiable  muscular  movements 
That  some  cases  of  premature  ossification,  or  at  least  those  so  diagnosed, 
may  contain  surprises  is  shown  by  a  case  reported  by  Wyeth,  where  the 
frontal  bone  on  one  side  was  found  to  be  one  inch  thick,  and  on  sab- 
sequent  operation,  some  two  months  later,  upon  the  other  side  die  same 
condition  was  found  there. 

By  Vogt  it  has  been  held  that  many  cases  of  microcephalus  mi^t 
be  regarded  as  manifestations  of  atavism.  Typical  microoephalic  bnuns 
contain  scarcely  more  than  half  of  the  due  proportion  of  oerebellum, 
and,  although  in  general  construction  they  follow  ordinary  types,  it 
appears  often  that  the  convolutions  are  defectively  mapped  out,  the 
fissures  between  them  not  being  sufficiently  deep.  Some  infonnatioo 
may  be  gleaned  in  these  cases  by  noting  whether  the  face  also  is  dUpro- 
portionately  small.  It  is  of  course  well  known  that  hemorrhages  inside 
of  the  cranium  result  in  more  or  less  atrophy,  while  there  may  be  con- 
comitant pathological  thickening  of  the  dura  or  of  the  skull.  Peterson 
and  Fischer  have  shown  that  cerebral  atrophy  of  infants  in  the  motor 
area  is  followed  by  more  or  less  depression  in  the  skull  lying  over  the 
affected  part  of  the  brain.  Starr '  has  made  a  selected  study  of  343 
cases  of  sclerotic  atrophy,  whose  causes  were  grouped  about  as  follows: 

Porencephalus 132 

General  or  local  sclerosis 97 

Developmental  faults 32 

Defect  caused  by  emlx>lism  or  thrombosiB 23 

Meningo-enceplialitis 21 

Cvsts 14 

ifemorrhages 18 

Hydrocephalus  internus 6 

Unilateral  "            "          1 

(Kundrat  has  recently  affirmed  that  laceration  of  the  veins  entering 
the  sinusc^s  is  a  cause  of  hemorrhages  during  delivery.) 

Starr  has  niaile  a  suggestion,  moreover,  that  when  operation  is  under- 
taken it  would  be  well  to  explore  the  area  l)eneatli  the  exposed  dum,  "* 
order  to  ascertain  whether  a  cavity  exists  beneath  this  o|)ening  or  not, 
and,  if  there  be  such  a  cavity,  to  avoid  opening  the  dura,  lest  its  e\*acu- 
ation  should  result  in  death. 

A  go<xl  many  writers  on  the  subject  of  craniotomy  for  idiocy  ha^** 

»  Med,  lUc,  Jan.  13,  1892, 
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laid  no  little  stress  upon  Bourneville's  classification  of  idiocy^  which^  as 
enlarged  upon  by  Lacquet/  is  as  follows : 

1.  Myxoedematous  idiocy ; 

2.  Microeephalus ; 

3.  Hydrocephalus; 

4.  Porencephalus ; 

5.  That  produced  by  arrest  of  development ; 

6.  By  hypertrophic  sclerosis ; 

7.  By  atrophic  sclerosis ; 

8.  By  meningitis  or  meningo-encephalitis. 
Boumeville  has  been  a  constant  opponent  of  operation,  since  he 

maintains  that  alterations  in  the  shape  of  the  skull  are  the  results,  and 
not  the  causes,  of  brain-lesions,  and  that  the  brain  which  is  not  normally 
developed  will  not  be  covered  by  normal  skull.  Before  the  Academy  of 
Sciences  he  reported  that  the  skulls  of  360  idiots  showed  no  premature 
closure  of  sutures,  and  that  it  was  impossible  during  life  to  make  out 
conditions  which  could  be  considered  exact  indications  for  operation.  It 
must,  however,  be  stated  that  Bourneville^s  investigations  and  conclu- 
sions were  drawn  from  all  kinds  of  idiots,  and  that  no  one  has  yet 
claimed  or  suggested  that  operation  be  indicated  in  all  these  cases.  Gray 
has  shown  that  local  synostosis  is  met  with  in  children  as  a  positively 
pathological  condition,  since  normally  it  does  not  occur  until  the  fortieth 
or  fiftieth  year  of  life,  while  Sappey  has  shown  that  complete  oblitera- 
tion of  sutures  rarely  occurs  before  the  eightieth  year.  Consequently, 
Boumeville's  objections  have  less  weight  than  they  might  otherwise 
have.  Akerman  believes  that  there  have  come  from  so  many  different 
sources  reports  of  positive  improvement  after  ojieration  that  theoretical 
considerations  must  take  a  secondary  place ;  and  he  is  equally  positive 
that  a  number  of  these  patients  who  were  previously  aphasic  have  learned 
to  talk  ;  so  also  with  the  functions  of  sight  and  other  special  senses  there 
has  been  great  improvement.  Ransohoff  had  a  patient  who,  three  and 
a  half  months  after  operation,  began  to  follow  persons  and  objei*ts  with 
the  eye,  while  in  a  case  of  Morrison  this  occurred  still  earlier.  Miller 
had  one  case  in  which  optic  neuritis  seemed  present  on  both  sides,  and  yet 
in  which  sight  positively  improved  after  the  operation.  Local  pareses 
have  also  disappeared.  In  a  case  of  Anger's  the  athetosis  disappeared, 
Avhile  Barr  found  that  in  one  of  these  cases  the  spastic  paresis  and  tre- 
mor of  the  hand,  which  were  a  part  of  the  symptoms,  vanished,  so  that 
the  patient  could  even  find  ana  pick  up  a  needle.  Horsley  has  seen  a 
kind  of  spastic  wrj'-neck  relieved  by  operation  in  one  of  his  cases. 
Many  writers  have  noted  disappearance  of  chronic  cramps  of  the 
extremities.  Epileptiform  attacks  have  also  diminished  in  freijuency 
or  been  easily  checked.  One  of  the  things  in  which  improvement  has 
been  especially  noticed  has  been  mental  irritability,  with  more  or  less 
continuous  crying. 

Another  of  the  principal  opponents  of  operation  has  been  Jacobi,^ 
but  his  opposition  is  not  well  taken,  and  it  is  quite  evident  that  in 
selecting  the  cases  upon  which  he  should  base  such  opposition  he  has 

*  "  Contribution  ^  TEtude  de  rObliteration  des  Sutures  des  Crdnes  chez  les  Idiots," 
Tkhte,  Paris,  1892. 

'  See  Med,  BeCy  May  19, 1894. 
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not  iucluded  a  mmilx-r  of  those  wkieli  were  favorable  to  it,  «nce^  wft-^Qg 
he  had  at  hand  tlie  ir^jiort  of  5  ea.ses  of  tlie  writi^rs^  h<?  saw  fit  to  ^^ 
ordy   Ij  whirli  was  tlie  in<i8t  unfavorable  i\f  ihxnn  all. 

Bimiie^   hohls   that  we   have   given   trwj  little  attention  to  fjwp* 
imheeility  in   wliieh  nderwephakis  ih  absent  or  not  uuirked.     He 
ojtenited  on  two  ^\\iA\  eiusi's,  once  with  siiceea**.     His  fatal  ease  died  wit] 
a  few  hiiurs,  death   liein^  |>reeede<l  by  pyrexia,  wdiieli  he  thiab  ctt. 
Iiave  been  duo  tc»  injury  of  Uie  i^upposititiou^^  thermotaxie  centre*  spolca 
of  liy  Horsley  and  others.     His  nwn  eonelu.sions  as  to  ^nrh  c 
fortified  by  obs<)rvatiHn  tliat  in  varioui^  forms  of  rmralysi^  due  to  < 
lesions  tlie  temperature  t»f  the  paralyzcnl  area  is  often  higher  tfian  that  of 
the  simiUir  area  on  the  opposite  side,     Binnie  s[>e4iks  also  of  tin?  pii 
sibility   of    fatty  destruetion    *)f  oereimd    tissue   in   ofwe**  of  atmpbicl 
idiocy,  and    tliinks  tlmt    these  art*   eases  whieh  one   crannot   arivst  by  ( 
operation.     He  alludes  to  the  faet,  alH>  sjHjken  of  by  I^nphmr,  tlmt  in 
some  i>f  tht'se  eases  when  the  skull   is  first  opened  there  is  ijn  \mh\t 
eerebral  pulsjitirtn,  but  that  this  aiipeai's  a  litth*  hiter ;  whieh,  of  ctitirv^ 
is  extremity    suggestive,  and  would    imply  that    something  had  U^n 
removed  or    remedied   wbieh   was  interfering  with    <k^velonmtiit.    He  > 
refers  also  to  two  easi's  spoken  of  by  liritlitli  and  by  Parkliill  wh^re,  | 
after  o|M:^iiiug  the  duni,  a  great  fjitantity  of  eerebro^spinal  fluid  i*w*4t|>tJ,  i 
wfiere   the  whole   hendsjdiere   seemed   to  eollnpst%  and   dejith  s^pt'iiily 
resulted.     In  these,  of  course,  there  was  a  widely-<lilated  lateral  vt'ntri- 
ele  beneath.     These  cases  are  essentially  hvdnx'ephalus  without  Ji>ten- ' 
tion  of  the  liead.     He  suggests  that  in  such  eases  the  fluid  lie  gmcluallf 
removed  with  the  hypodermic  needle  ami  the  dura  not  cijM»ued,     Of  tk 
value  of  the  removal  c>f  a  wiffr  strip  of  Ixuie,  if  any,  he  gives  im|wrt» 
ant  prcMif  in  that   in  one    case,  in  whieh  after   the  first    ojieratiun  no 
impmvemeut  resulted,  he  operattHi  a  second  time  on  the  same  sidtraft^'tj 
but  a  few  weeks*  interval;  at  wliieh  time  it  was  found  that  much  of  j 
the  oj>ening  formerly  made  Ixad  been  filled  up  by  new  l>one,  shovinjl 
that  a  defect  eveji  *jnc-]ialf  inch  in  witlth  (^an  s<Min  l>e  c»ld iterated. 

The  most  elaI»orate  article  whieh  ban  a])j>ear€Hl  in  English  uptm  thill 
subject  is  on  **(Vaniotomy  in  MienKTidiidus-^  by  Karl  Ik*ek.*  Ht'rtl 
the  interestcKl  reader  may  find  tables  of  eases  with  results,  and  rt'|N>rt«j 
of  several  individual  instanees.  From  Beck*s  studies  it  would  a)ip<^r| 
that  of  72  operations  by  various  oiK^rators,  12  have  died,  a  nmrtalitn 
of  nearly  17  per  cent,  wliile  in  Lannelongne's  individual  cases,  25  la I 
numl:>er;  only  1  ilicd,  or  4  per  cent.  Tht»se  figures,  of  eour^se,  haveonlfj 
a  relative  value,  anrl  at  h^ast  10  eases  whieh  the  writer  of  this  jrrti|'t^ I 
eould  add  to  the  above  table  would  hiwer  the  tiereentagiMif  ujortiJi^n 
quite  appreciably.  The  prineijial  dangers  of  tfie  otx*mtioti  are  ftb*x*k, 
hemorrtiage,  and  infection,  Shiw-k  is  to  be  nxluecHl  to  a  miniimim  IjJ"  ( 
uvoidaiK'e  of  the  ust*  of  chisel  and  mallet,  which  shouhl  be  alnrndomd  >"  j 
this  kind  of  surgery.  The  4»penition  must  b<*  jK^rfonned  in  the  ]*li4»rt*^ 
possible  time,  while  hot  applications  to  the  head  and  inver!»ion  I'f  ^*  ^ 

Ktient  may  be  effectual   in  restoring  to  duty  a  pnwtratwl  heart.    ^^^^ 
it  a  ease  by  heniorrliage  from  the  diploe,  whieh  ordinarily  di>e?  ^ 
bleed  ver>^  much.     Hemorrluiire  fnim  a  wonndetl  sinus  is,  of  coui^ 


irrliagf 

'  Annate  t^  Smfjety^  April  1,  1894,  p.  4o3. 

'  Joum,  of  Am.  Mtd.  Ami\  UcL  and  Nov.,  18W, 
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Berious^  but  may  be  checked  by  packing  with  gauze,  as  related  elsewhere 
in  this  article.  Rigid  antiseptic  precautions  will  probably  prevent  infec- 
tion. The  writer's  own  experience  proves  how  easily  the  bone  may  be 
separated  across  the  longitudinal  sinus  without  any  fear  of  damage  to 
this  channel. 

It  should  always  be  fully  explained  to  parents  and  anxious  friends 
that  immediate  improvement  is  scarcely  ever  to  be  expected — that  what- 
ever may  come  in  this  direction  must  come  very  slowly  and  with  the 
gradual  development  of  the  child.  To  this  I  may  add  that  at  least  one 
of  my  own  cases  responded  with  a  promptitude  of  cessation  of  convul- 
sions and  of  obedience  to  spoken  commands  which  astonished  all  \vho 
knew  of  the  case.  Beck's  conclusions  are  worth  repeating  here  ver- 
batim: 

"  1.  Craniectomy  is  a  justifiable  operation,  and  apt  to  be  successful  in 
the  treatment  of  microcephaly  with  idiocy. 

"  2.  The  success  depends  on  the  kind  of  microcephaly  and  the  degree 
of  the  idiocy. 

"  3.  Acquired  and  late  forms  give  a  better  prognosis  than  congenital 
forms. 

"  4.  The  danger  of  the  operation  is  not  very  great. 

"  5.  The  operation  ought  to  be  quite  extensive — that  is,  the  incision 
in  the  skull  large  enough  to  permit  dilatation — and  the  circular  method 
of  Gersuny  ou^t  to  be  given  a  trial. 

"6.  The  patients  must  be  given  a  thorough  pedagogic  treatment 
afterward. 

"  7.  Cases  ought  to  be  followed  up  for  years  and  rei)orted  from  time 
to  time." 

Operation. — To  Fuller  of  Grand  Rapids,  Mich.,  is  probably  due 
the  credit  of  performing  the  first  operation  done  for  this  pur|X)se.* 
Lannelongue  of  Paris  is  generally  credited,  however,  Avith  its  introduc- 
tion as  a  recognized  surgical  procedure,*  since  in  the  sunmier  of  1891  he 
reported  to  the  Academy  of  Medicine  in  Paris  two  cases  in  which  he 
had  removed  pieces  of  the  cranial  vault,  upon  the  theory  that  there  had 
been  a  blighted  development  due  to  early  closure  of  the  natural  openings. 
He  described  this  at  that  time  as  "  linear  craniotomy."  During  the  fol- 
lowing year  he  reported  upon  25  similar  cases.  Although  none  of  them 
were  microcephalous,  they  were,  in  his  own  words,  "  backward  children 
and  young  people  presenting  motor  and  psychical  disturbances,  with  or 
without  epileptiform  seizures."  By  1893  the  operation  had  found 
numerous  adherents  all  over  the  world. 

There  are,  in  effect,  three  different  methods  of  practising  this  oj)era- 
tion  :  linear  craniotomy,  or,  as  Keen  would  prefer  to  call  it,  "  craniec- 
tomy f '  craniotomy  d  lambeau ;  and  circular  craniotomy.  Which  of 
these  is  to  be  selected  in  the  given  case  must  depend  largely  upon  the 
particular  circumstances.  If  the  intention  be  to  permit  expansion  of 
the  skull  in  a  lateral  direction,  linear  craniotomy,  done  first  on  one  side 
and  then  on  the  other,  from  the  region  of  the  occipital  protuberance 
well  forward  toward  the  root  of  the  nose,  the  interval  l>etween  the  two 
being  at  least  several  weeks,  offers  excellent  prosj)ects.  If  there  Ikj 
cranial  asymmetry  and  restricted  development  over  the  motor  areas,  the 

*  Chicago  Med.  Uec.,  vol.  iii.  p.  119.  '  Congrhs  des  Chirurgims  fran^is^  1891. 
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\vriter  prefers  either  to  lay  up  a  large  lateral  flap  of  bone  and  soft  parts 
together,  or  to  make  in  older  cases  an  osteoplastic  resection,  the  area 
thus  elevated  being  quite  extensive  and  including  all  the  covering  of  the 
motor  area.  If  the  frontal  region  be  defective,  the  craniotomy  d  Umbmu 
or  the  Y-shaped  section  can  be  adopted.  In  yet  other  cases,  where  the 
entire  roof  of  the  skull  seems  to  be  at  fault,  Gersuny's  circular  crani- 
otomy can  be  employed.  Whichever  be  chosen,  the  writer  would  advwe 
to  make  a  small  trephine  opening  as  a  starting-point,  and  then  vith 
cutting  forceps  (rongeur)  to  cut  away  in  the  desired  direction  a  wide 
swath  of  bone,  taking  periosteum  and  bone  together,  sparing  of  course 
the  dura.  In  order  to  permit  of  this  and  to  make  the  operation  as 
bloodless  as  possible,  it  is  best  usually  to  surround  the  skull  with  an 
elastic  tourniquet  or  rubber  tube,  protecting  the  ears,  and  taking  pre- 
caution that  tne  rubber  does  not  slip  down  over  the  eyes.  The  skin  is 
incised  on  a  line  a  half  inch  or  so  from  that  which  it  is  expected  to  fol- 
low with  the  forceps,  in  such  a  way  that  when  the  parts  are  brought 
together  the  skin-incision  shall  not  be  directly  over  the  defect  in  the 
bone.  After  an  experience  of  a  dozen  or  more  cases  the  writer  has 
found  the  forceps  above  spoken  of  more  satisfactory  than  any  other 
method,  although  he  has  tried  both  chisel  and  various  revolving  saws, 
which  are  much  more  likely  to  lacerate  the  dura  and  which  require 
really  more  time.  The  skull  of  a  child  of  two  can  usually  be  sufficiently 
divided — or  at  least  as  extensively  as  should  be  thought  of  in  one  ope- 

Fig.  426. 


Lines  of  removal  of  bone  as  practised  by  the  author,  by  Lannelongue.  and  by  othen. 

ration — within  fifteen  minutes  after  it  be  begun.  The  experience  of  all 
operators  demands  that  if  this  is  to  be  an  opening  for  permanent  effect, 
a  wide  area  of  bone  must  be  removed,  and  no  hesitation  need  be  felt  in 
making  it  nearer  an  inch  than  a  half  inch.  I  have  repeatedly  lai<l  up 
an  omega-shaj)ed  flap  of  lK)ne,  periosteum,  and  soft  parts  in  the  lateral 
region  of  the  skull,  its  base  corresjwnding  rudely  to  the  ear  and  the 
extremity  of  its  angle  reac^hing  almost  to  the  middle  line.  If  a  qiiantitr 
of  bono  he  removed  with  this,  it  will  he  a  sufficiently  long  time  More 
it  can  he  reproduced,  so  that  the  skull  shall  have  opportunity  for  expan- 
sion.    It  certainly  is  better  to  do  what  is  requirea  in  three* sittings  and 
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have  the  patient  promptly  recover  from  each,  rather  than  to  overdo,  and 
lose  or  almost  lose  the  patient  at  the  first  operation.  My  own  experi- 
ence has  been  that  even  puny  children  stand  two  or  three  of  these  short 
operations  very  well.  I  believe,  however,  most  thorouffhly  in  the 
wisdom  of  preparation  for  this  or  any  other  procedure,  and  have  kept 
more  than  one  patient  waiting  for  three  or  four  months,  during  which 
time  I  was  building  up  his  system  with  conii)ound  syrup  of  hy|X)phos- 
phites  and  the  best  of  nutrients  and  tonics.  The  first  case  in  which  I 
practised  the  Y-shaped  section  of  the  skull  was  one  in  which  I  jKjr- 
formed  it,  as  a  measure  original  so  far  as  I  was  concerned,  by  a  line 
extending  near  the  occipital  protuberance  forwanl  to  the  junction  with 
the  frontal,  from  which  point  a  strip  of  bone  was  excised  toward  each 
external  angle  of  the  orbits,  in  such  a  way  that  the  frontal  bone  had 
a  triangular  piece  loosened  from  it  whose  base  corresponded  to  the 
superciliary  ridges.  This  child  was  an  absolute  idiot  when  operated  on  ; 
a  year  later  it  was  in  school. 

The  circular  craniotomy  already  alluded  to  Avas  suggested  by  Ger- 
suny,'  who  advised  a  complete  loosening  of  the  vertex  of  the  skull  by  a 
circular  cut,  leaving,  of  course,  sufficient  uninjured  soft  parts  to  maintain 
nourishment  of  the  bone.  While  there  is  no  question  but  what  much 
easier  and  speedier  exj>ansion  would  be  permitted  by  incising  the  dura, 
the  majority  of  operators  hold  that  it  is  not  wise,  ex(^ept  in  the  j)resence 
of  some  clear  reason  for  the  same.  Even  if  the  dura  be  opened,  it 
would  be  usually  wise  to  close  it  again  with  cvatgut.  Drainage  of  the 
subdural  space  is  certainly  in  most  instances  unwise.  If  the  oiwration 
be  performed  as  above  suggested  and  the  skin-wound  be  closed  before 
the  tourniquet  be  removed,  providing  particularly  that  hot  compresses 
have  been  applied  for  a  few  moments,  or  a  spray  of  5  })er  cent,  anti- 
pyrine  solution  directeil  upon  the  parts  to  check  fM)zing,^  it  will  l)e  found 
that  the  dressings  can  be  applied  immediately,  Avith  the  loss  of  less  per- 
haps than  an  ounce  of  blooii ;  all  of  which  is  inestimably  to  the  child^s 
advantage,  since,  in  some  erases  at  k^st,  pyrexia  seems  to  be  due  to  loss 
of  blood.' 

The  skin  may  be  brought  together  with  continuous  catgut  sutures, 
and  the  wound  will  usually  be  found  to  heal  under  one  dressing. 
Dumont  has  also  suggested  a  method  of  performing  circular  crani- 
ectomy* by  median  incision,  detaching  the  scalp  from  forehead  to  occi- 
put, making  an  opening  on  either  side  of  the  parietal  eminence,  and 
cutting  through  the  bone  until  the  vertex  is  freely  movable,  its  bhxxl- 
supply  coming  from  the  dural  vessels.  The  child  on  whom  he  performed 
this  operation  nearly  died  of  collapses  and  after  several  days  showed 
niarkea  improvement,  cessation  of  convulsions,  etc.  Two  months  later 
the  vertex  of  the  skull  was  still  movable,  the  incisor  teeth  had  apj)eared 
in  both  jaws,  there  were  signs  of  increasing  intelligence,  and  no  convul- 
sions had  occurred. 

»  Wiener  med.  WocheruKhrift,  1892.  ^  3/^^  ^y^.^   f)^  15^  1^94^  p  ^(53 

*  In  two  or  three  cases  of  hyperpyrexia  after  these  or  similar  severe  operations  upon 
little  children  1  have  found  the  happiest  and  speediest  efteet  followed  the  hypodermic 
injection  of  what  is  ordinarily  regarded  as  a  large  dose  of  tincture  of  aconite-root.  I 
have  given  of  this  8  or  10  drops,  with  as  much  tincture  of  digitalis  in  one  dose,  repeated 
perhaps  once,  and  have  never  seen  anything  hut  desirable  results  follow  this  procedure. 

♦  Oorrespondemblatt/.  Schweitzer  AerUe^  1893,  No.  23,  p.  778. 
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Another  method  of  closing  the  wound,  which  in  the  writer's  experi- 
ence has  been  of  the  greatest  benefit,  is  to  pack  the  wound  itaelf  mi)\ 
iodoform  gauze,  which  is  tucked  into  the  groove  cut  by  the  bone  forceps, 
to  insert  secondary  sutures  of  silk  at  intervals  of  two  inches,  which  arc 
tie<l  in  bow-knots,  and  then  to  apply  the  dressing  outside  of  this,  using 
a  sterilized  ointment  freely  in  omer  to  prevent  adhesions  of  dres<ines. 
After  three  or  four  days  the  gauze  may  be  easily  removed  by  untying  the 
loose  knots  of  the  secondary  sutures,  which  are  then  utilized  for  thr 
purpose  of  making  a  complete  closure  of  the  wound,  and  are  now  tied 
snugly.  In  fact,  for  many  purposes  in  connection  with  surgen-  of  the 
head  this  method  seems  to  the  writer  more  exact  and  successful  than  any 
other  which  he  has  ever  resorted  to. 

A  new  trephine  and  bone-cutter  has  been  described  by  Wright,  awl 
figured  in  the  International  Med,  Mag,^  Mav  4,  1894,  p.  262.  Thea|)- 
pliance  consists  of  a  trephine  for  opening  the  cranium  with  a  series  of 
cutters  revolving  at  high  sjxjed  and  actuated  by  the  electric  or  surgical 
engine.* 

With  regard  to  the  whole  matter  of  surgical  interference  in  cases  of  de- 
fective cerebral  development  and  its  cognate  aflFections,  it  is  still  so  much 
under  advisement  and  on  trial  that  the  writer  prefers  to  refer  those  who 
are  particularly  interested  in  it  to  the  literature,  much  of  which  is  sum- 
marized in  Beck's  article,  before  alluded  to,  and  particularly  to  the 
articles  by  Beck  himself;*  by  the  writer;'  by  I^anphear;*  by  Keen;' 
by  Akerman ;  •  by  Reteul ;  ^  and  particularly  to  the  monograph  by  Cere- 
sole.^ 

Protrusion  of  the  Cbrbbral  Mbmbbanbs. 
cephai/k^ei.es. 

Certain  tumors  are  met  with  about  the  skull  which  are  fille<l  with 
more  or  less  normal  cerebral  contents,  and  which  present  through  o|)en- 
ings  ill  the  cranial  bones,  which  are  generally  or  collectively  known  a^ 
**  cephaloceles  "  or  "  cerebral  herniae.^' '  They  are  essentially  of  congeni- 
tal origin,  and  tli(»ir  causes  pertain  to  defects  of  development  in  oiirly 
intra-uteriiic  life.  Larger  has  insisted  that  the  congenital  «»pliiih>- 
celes  should  be  regardeil  not  as  herniae,  but  as  eccyeses.  Their  neat 
is,  for  the  most  part,  on  the  middle  line  at  either  one  or  the  other 
extremity  of  the  skull,  and  occipital  cephaloceles  connec^t  with  th«' 
cranial  cavity  by  defect  in  the  underlying  bone,  which  mav  b<»  at  a 
level  above  or  beneath  the  tentorium.  Sometimes,  indeed,  tliis  deftnt 
is  really  an  extension  of  the  membrane. 

»  See  also  Tilliiianns  {Cnitralblt.  f.  Chin,  1894,  July  28,  p.  29),  wlio  holds  thnt  the 
o|)eration  has  a  very  limited  sphere  of  iwefulness.  He  thinks  the  incision  through  thf 
soft  parts  in  the  hone  sliould  he  made  at  different  levels,  and  the  |teriostenm  should  ^' 
completely  removed  over  the  lx)ne  to  be  taken  away.  We  would  remove  bone  over  an  irea 
at  leiist  12  to  14  cm.  in  len^h,  and  ut  least  1  cm.  wide.  It  should  be  removed  parallel  to 
the  longitudinal  sinus. 

•  h>r.  n't.         ■'  Aftd.  XeirH,  1 892.         *  International  Ciiniat,  3d  Ser.,  vol.  ii.,  1 893,  p.  25. 
'  Am.  Jonrn.  ^fr,L  Sri.,  vol.  ci.,  1891,  p.  847,  and  Med.  NewSy  Nov.  29,  1890. 

**  SamnUiimf  kliit.  Voririitfry  new  series,  No.  90,  1894. 

'  Arrh.  Pror.  de  Chir.,  vol.  ii.  p.  870. 

**  (hntribufion  ()  P Etude,  de  ht  Craniertomie  dans  la  Microcephalie  et  P Idiot. 

•  Christem,  "  I'eljer  Menin^^ocele  spuria  traumatica,''  Beitraae  zur  klin.  Chimrqif,  vii. 
244. 
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In  some  of  these  cases  the  arc^hes  of  the  atlas  and  possibly  of  ijthn^ 
tvrvieal  vertebni?  are  alsf*  lacking,     Oc'cijiital  eephaloceles  are  known  im 
inferior  when  they  oi-eiir  Ijcluw  th<*  oeeijiital  sjiine,  and  superior  wka 
they  lie  above  it  or  nw  latenilly  disposed.     Maiiy  of  them  reaeh  a  (HW- 
•<iidemble  size  on  uee<^»imt  of  the  enlarged  defect  in  the  (X'cipital  U^t\^* 
Those  which  appear  anteriorly  are  known  as  siiieipital  i:i»nlml<>rt'lettiin*i 
are  met  most  often  at  the  r<j<3t  of  the  nose,  tljrf»ngh   wliirh  thry  tiiay 
reufh  to  t!ie  forehead  or  into  the  r^rbit  <^r  tlie  nasal  cavity,     Thiy  itur*'' 
mnriicale  with   tlie  cmnial  *'avity  by  the  bony  canal,  usually  nUHlblly 
placed,  in  the  constrnction  of  whieli  Imth  frontal  and  ethmoid  lM»ne«  iir**J 
ciiueerned.    This  canal  may  i*[)eri  between  the  lowest  j)art  of  the  twt^ 
halves  of  the  fronted  Ixme  dlrt*ctly  intii  the  nasnl  cavity.      In  the?i4*  itH-?? 
the  liimor  is  to  be  known  as  *'  naso-frt»ntal  irplialotHde." 

In  other  cases  the  tumor  will  lie  lietween  the  ethmoiil  on  one  siile 
and  the  frontal  and  nasid  bone>  c»n  tliu  other,  and  then  will  l>e  known 

as  **  nas4>H^*tbinuidal/*  in  which  ca^'  it 
_  Fig.  430.  will    sink    tlownwaitl    and    Ixickward 

and  apjiear  l)etween  tlie  bony  and  car- 
tilaginous parts  *>f  the  nnjjc,     Clar  hasl 
rc|nirted    one    such    cast\    in    which  al 
tumor  of  this  kin<l   ]M'netnite<l  rnt<»  the 
cubit  Ix'rause  nrdefeet  nf  the  UichrAUi: 
bone  arjtl   tVcmtal   pnn'css  <»f  tbi*  upper 
jaw.     Such  a  tumor  would  pn>bably  f 
known    as  **  nas<»-orbitab"      It    is  tf 
that  while  there  are  tlnix*  ilifferetit  imtlut 
(»pen   ibr   tlicse   growths,  they  an*   imt 
nlways  i^ejidily  distinguishetl  tan*  fn*ini 
another.     In  tether  instani^es  aiioinalou 
gni\nhs  of  this  kind  mayabi>  oeeur,j 
for  instance,  through  tlie  ijarietal  Iwiue 
etc.     In  the  litenitnreof  tlie  |kij*i  manj 
of  these  cases  have  been  s}>oken  Mf  :isl 
dermoid   cysts;   others   have   bei-n   re- 1 
gardtnl  as  malfnr  mat  ions  of  the  j^  kill  I, 
altljougb  a  |mrt  of  the  Ijrain   lias  l»een  found  in  some  of  them  in  th< 
tujtior  itself.     These  are   perhaps   to   Ik*   regaixletl  less  as  cephaltMn.»iei 
pro|jer  than  as  teratohigical  eurit^sitiesj 

Finally,  anotlicr  group  of  cephali»ceh's  are  thr>se  which  esc^afK*  thmiijj 
tlie  base  (*f  the  skulL     The  most  eumninn  uf  these  an*  tlms<'  which  sinll 
between  the  ethmoifl  an<l  tlie  si>henoid  into  the  nas^vpharyngcnd  ravityJ 
or  which  hang  in  the  mouth   tnun  the  fissnn'd  palat<%  and   which 
known  as  sjvheno-pharyngcal  ecphaloeeles.     Others   [►enctrafe    int<i  tti 
orliit  thnaigh  the  orbital  fissure  or  into  the  spheno-mjixiHary  fossji,  luii 
are  designates!  as^*  spheno-sjrbital  *'  and  "splicno-tnaxillary  **<*4*phubK*ele^ 
S^  far  as  the  frecpicuey  of  tlicsc  various  gmnps  is  e<nuvrm*<b   I^rgef 
finds  that  of  85  eephal(K*eles44  wen*  oceipital  and  41  sincipital,  the  na^»-| 
frontal  variety  being  the  ntiKst  common  of  the  latter.    The  canals  thn»u 

"  Vifie  Lncke,  **  Kin  Full  vtwi  Meningocele  ortiitaUii"  Dtut«tht  Z^itsrk/Lf,  Chr^  ^^^^^ 
5S2 ;  nbn  Ouibert^  CoiUributum  d  V Etude  amtmno-pnthologitpie  de  F EndpkaJheHt  tmijfimilait^ 
Lille,  18U. 
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which  they  escape  from  the  cranium  are  formed  partly  of  bone,  partly 
of  fibrous  tissue,  and  have  smooth  surfaces.     The  size  of  the  opening  is 

Fig.  431. 


Congenital  fissure  of  mouth  and  face,  coloboma  of  lids,  almost  complete  exencfpfuUus  -right  side 
( Lan  nelongue — KyMen  confj^n  itaux) . 

usually  smaller  than  the  circumference  of  the  base  of  the  tumor.     These 
tumors  vary  in  size  from  that  of  a  pea  to  that  of  the  patient's  head.     For 

Fkj.  432. 


The  name  as  VIk.  431— left  side. 


the  most  part  they  have  an  even  sliape  and  surface,  yet  some  are  divided 
into  parts  by  folds  or  eonstri(;tions.     Many  of  them  are  |>eduneulated, 
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luiving  a  ntn^k  much  spialler  than  tin*  growtli  iteelf,  while  others  havci 

liroad  basis  and  are  widely  spread  nut  iqjoii  the  skull.  In  many 
tl*eir  surfat-es  arc  reddened  anil  are  vascular.  In  fact,  tliey  may  c^nlj 
redundant  vc;?,^els,  and  be  at  lirst  mistaken  for  arigiuniatu,  thi**  beinj 
|)articularly  the  eas*^  with  the  siiiei|nial  growths.  Sometimes  the  skin- 
eovering  is  so  metiinnirp hosed  tiiat  tliey  ap[x^ar  to  be  covcreil  with  ran 
et)ii8  uierabrane  or  by  graunlatiiig  surfaees.  At  other  tiraei?  the  surfiw 
appears  U}  be  eouipt>sed  ot'  c*ieatrieial  tissue,  Ileneath  the  iJitegumeiil 
euveriug  sneh  gruuths  lies  a  Hltrous  membrane  correspomhiig  t*»  the  ^ 
nf  a  hernia,  which  is  praetieally  always  eoin|K)seil  of  a  eoiitinuatidit  nf 
dund  tis,sue.  Small  eyntic  cavities  are  often  found  beneath  thi*  overly  in 
skin  and  the  main  me.  At  other  times  lip»mata  are  found  nnugiv 
Iterent  to  the  dura  itself,  Ag^iio,  the  nu^mbrane  may  l>e  ho  much  tliick^ 
ened  in  places  as  tu  l)e  studded  with  ^ibromatous  growths,  while  it**  ii! 
snrfaee  is  divided  l>y  fil)r()us  partitions^  tbesi.'  partitions  in  certain 
beiug  relies  of  a  distt^rted  tentHrinrn  cu'  falx.  In  some  eases  the  Htic  eon- 
tains  Huid ;  in  other  instunees  its  eonteuls  areidniost  entirely  l>niin-tt^i] 
In  the  fiirnier  ease  we  have  tt*  deal  with  meningocele ;  in  tlie  latter,  wit! 
i'ueephaloeele  proper.  In  the  latter  case  there  are  frerpiently  ulmfimia 
aeeompauiments,  rif  whi(4i  the  most  commim  is  a  hydn>eeplmlie  dtslcntitn 
id'  a  ventricle,  Alojig  with  the  cephaloeeles  in  gtmeral  we  often  im^i 
with  dcvelepniental  defects,  su<'h  as  micmecphalus,  etc.  In  r^ome  c^it-i 
tl(e  two  sides  of  tlie  skull  are  asyiu met  Heal ly  ileveh»|Kih  ami  in  many  nt^«60| 
there  are  other  defonuites,  such  as  club-foot,  heruiie,  etc.' 

Ccjihaloceles  have  an  elastic  fe<"ling,  and  many  of  them  j^how  an  ei 
ipiisite  Huctuation  ;  s(nnctinies  with  the  s<'ns**  of  toneli  we  csm  n^-tignr/ 
both  their  fluid  and  solid  contents  when  they  have  both.     When  the 
is  thin  and  contains  ranch  fluid  it  is  tnuishjcent.     By  pressun*  (V|ihalii 
celes  iiin  Ik?  redueetl  in  size,  in  whii*h  instance  only  cmi  the  entir»*  cou 
tent8  be  pressed  within  the  skMlL     Frensure  eauHen  in  many  iuf^tatic 
if  not  in  all»  bra  in -symptoms.     When  moiicrate,  the  children  are  restJc 
and  cry  ;  when   pressure  ts  sev*ere,  they  -hut  the  eyes,  relax   the  Um1)«|l 
and  may  vomit  or  l>eeome  eonvulsive.     Many  children  cmniot  lie  up*m 
this  tumor  without  becoming  n\stless.     When  the  protrusions  are  lar]^ 
tht^y  frc(piently  hang  upon  the  side  of  llie  head  or  hy  their  weight  give 
the  head  an  abnormal  jjosition.     The  l>order  of  the  iMiny  ojxming 
seldom  be  felt  until  the  size  of  the  tumor  has  been  somewhat  rtnluct^  bf 
[jrcasure*     By  jwlpatiou   ex  tern  ally  it   is  frtHpiently   ]H>ssible   Ui  del 
[julsiitions  of  the  brain.     When  jiatients  cn%  cyygh,  sneexe,  or  make  anvl 
violent  straining  eflbrts,  the  tnm(U'  becomes  larger  and  mon»  distend«>d,  it 
covering  more  stretched  and  vascularized,  and  usually  more  blue,  owiii| 
to  venous  stasis.     During  quiet  sleep  the  tumor  is  redneed  in  sizport 
least  in  its  tension,^ 

What  hjis  been  siiid  above    pertains  with  equal    truth    to    fhr   ti 
gcncml  varieties  of  cephalocelfts  which  have  Ix^en  deseribiHl  tindi*r 
fiarticular  names  of  ^^  memtif/ocelf^''  and  'U^nctphaJfjcries.'^     The  for 

*  Vide  Fen^r,  **  Bnsal  Hernins  of  the  Brwin,"  Am.  JonrtL  Mtd.  5hV,  Jbo,^  1K^  |x  I 

(mth  bibliogmplijV 

*  Horalej  recomiUL-nds  t1*€*electnrctirn*nt  in  unler  lo  n'<*OK«'*«  the  iirewn 
substance  instiile  of  n  oephnlncele.     A  diFercntlnl  r1iaj;nosts  is  iliiiicalt.     The  e^ 
by  means  of  the  electric  current,  tv»  thuA  atigge«terl^  may  shed  »oti*e  light  upon  the  chmtmsr 
ter  of  the  contents  of  tiie  tumor. 
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>titain  fluid  alone,  ami  the  ooii touts  of  the  sue  are  tumuli  prinmrily  fnmi 
Jie  outer  meDihraiioiis  iuvestmejit  of  the  bmiii,  while  in  the  hitter  ease 
iliere  is  more  or  less  aetual  jin^trusion  at'  braiu-sohstiiuee  hevon^l  the 
iioriiial  limits  of  the  erniual  eavity* 

Meninjj^oeele  is  mi>6t  often  iK'ei|)ital  in  Itienrma;  next  to  this,  sineipital. 

Ja^j-fmntal,  nasHHorbital,  and  nastKetlnnoid:d  varieties  have  been  ile- 

?ribeil  by  various  anth<»rs,  as  well  as  the  lateral  fnrniaticins  and  otljers 

k'hich  are  irrejij:nlar  and  uuelassiiied.   The  sie  rMHitains  a  ser*ius  or  rerebn*- 

spioal  fluid.  In  uiauy  eases  tlu^  lirain  np|>ears  alisuliitely  normab'U-  shuws 

I  at  Irast  very  trifling  variutiuii  from  the  u^mnuh     I n  other  ciLse-Sj  however, 

Fig.  433. 


I  — 

V 


BlnctplUl  (fk^nUhiiMB&n  cephal<K*ele :  e4Ui«  of  the  mithor'ti, 

(levt4ti[uuental  defirts  have  Ix^en  oljserved,  sueh  as  inienMH'phalus,  poreu- 
eephahis,  hydroeephalus,  etc\  The  Imse  of  a  nu'nin^tK'eh'  is  usually 
bnmul,  arid  liut  seldfuu  |MMinn<'nlat(*cl,  The  tension  of  the  eoutained  fluid 
is  easily  influenced  hy  efforts  on  the  part  of  (he  patic^nt,  siieij  as  eryin^, 
eou^hini;,  ete.  On  the  nther  tian<h  hraiji-synjptojos  are  less  likely  tu  be 
l^nwhTce)!  hy  pressure  than  in  tfu'  easi*  of  euee|)halueeles.  During  sleep 
tlie  tumor  is  rtfluee*!  in  size. 

E  A  larf3:e  [n*npnrtion  of  patients  with  this  eon^euital  defe<*t  die  mum 
after  birth,  ofti-n  uf  nutntsnuis.  Oeeasionally  the  presi^uee  of  the  tumor 
is  the  cause  of  death  during  ilelivery  or  it  rtHpnres  some  nmtihitiu|nf 
olistetrif  operation.  On  the  other  hand,  [iatient>  with  well-(leveloped 
bniiuh,  having'  eoriijenital  nu>ninLj:oei»lr,  oin-n  develop  well  in  vxvry 
other  respect,  althoiiifh  the  tumor  may  ^row  relatively  nipidly  or  slowly, 
an<l  thus  extend  the  area  involved.  Sot  irifretjueutly  the  sae  gives  way 
spontamwusly,  and  the  fluid  18  evacuated  either  slowly  i*r  nipidly.  This 
pra<'tii*ally  always  ^ives  rise  to  purulent  meningitis,  of  uhieh  patients 
flie.  The  jirinrajKil  daug(*r,  tlu^u,  [Krtaiuing  to  meniugotele  is  sponta- 
neous and  aeeideutal  rupture  of  the  sae,  altliongb,  as  a  rule,  these  tumors 

rjprow  i?lo\vly  or  present  such  thickening  of  ilieir  surroundings  as  to  1h» 
reasonably  protected. 
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EiR'oplmlui'eles  ai*e  more  c<jmmutily  met  with  than  meniiigoocles  of 
piiiv  ty|K'.  Those  al^  prcs/ent  most  eonimtmly  in  the  oeeipiuil  region. 
Tlijit  purti^ni  ijf  the  Uraiii  which  is  foiiiHl  within  the  .sa^'  uf  the  tumor 
it|>|ienrs  tH  1m/  iimre  or  k'SH  septinited  from  the  hahinee  by  its  j^xlirle. 
(H'tni  that  purtion  euritaineil  within  thi*  tumor  is  'n^Af  merely  a  dilated 
bmin-envity  uf  Huirne  kimh  iiud  ct insists  uf  a  thin  area  of  brain  and 

Kin.  4M. 


\ 


'J- 


'^^^.l 


LH institute   tumors  uf  various  sizes,  timnd   most  often   in   the 
region,  and  e<mtaiiiing  the  distended  [KJSteri<»r  eorniia  of  the 


occipital  ceplmlocele  (orlg^nftl  in  author'!  posiifiuioii). 

enclosinjr  tluid  eoninnniicatinjLJ:  with  the  ventric*le — in  other  words,  a 
eomhinatit>ii  of  etu-ephahK-eh?  and  a  ventrieuhir  form  of  hydi-oceplmlu:!^. 
Only  a  t^niM  jMnnion  of  brain-liernia  of  this  kind  con^iHtii  of  Holid  bi-aiii- 
Huhstance.  Thus  we  txave  a  division  of  eni;e(>liah»celei*  into  two  groups 
— ^the  vt'nrnvi'jth(th^*elri<  and  the  htitfrt^nf'rphdioceif'^^  The  hydrenee- 
p  ha  lore! 
o(*(*ipita 

lateral  ventriele.  More  i^elthnn  they  oecupy  tlie  jxisterior  CKX'ipital 
rei(ifui,  and  may  then  eon  tain  a  part  of  the  eerehrnm  with  the  hydropic 
iiHirth  vent  rich'.  S>nii*  of  the  lar^-st  tKH'ipital  et»|>haloeek^8  are,  in  fact, 
livdrenee]>halo('(  Ir^^  whirh  contain  the  rieeipital  lobe  of  the  t^xternal  eere- 
heihim^  and  perhaps  oftrn  thr  t|nadri^emina^  alon^  vvitli  the  distended 
jiosterior  et>niua  of  tlie  hitend  vt-ntricle  and  the  dilated  tburth  ventriele, 
witli  tlie  Sylvian  aiptcdnrt,  already  distended  with  the  eontiiinetl  fluid, 
Sinei|iital  hydreneephidofcles  ai'e  rai'e,  partieularly  those  of  the  naso- 
friintal  and  naso-etlnnoidal  varieties.  The  quantity  of  fluid  thus  eon- 
taiiiefl  in  these  tumors  is  vari*)us — from  a  few  ounees  to  two  <juarts. 
Alrmj^  with  the  memhnme  whieh  t'onstitutes  the  liernial  sae  arc*  ftbo 
other  partition^  ?^ueli  as  the  falx,  tlie  tentorium,  and  so  on,  Init  usually 
moiv  or  les8  distorted  an<l  deformed.  In  the  nae  may  nho  lie  found 
the  venous  sinus  ]>ertaining  to  the  membrane  and  loailities  prinuirily 
involved.  That  remaining  ptirtion  *if  ttie  brain  still  in  its  pnnwr  <*avity 
shi*ws  under  these  eirrumstanees  various  deformities  and  deftn'ts.  Usually 
the  ventrieles  are  ililated»  while  the  skull  itself  is  vwensionnlly  enlargt^l. 
As  a  rule,  however,  the  skid  I  prin>er  is  mienwephalie,  with  small  fon* 
tanelles,  the  sutures  thiek,  and  it  is  frecjuently  iL^yinnietricaU  The 
tumors  show  a  tendeney  to  slowly  enlar^» ;  as  a  rule,  they  evince  un 
bmin-ptdsatirm  anil  are  h*ss  likely  to  be  ilistended  by  cr^'ing,  eougliing, 
etc,      r hey  are  less  st*nsi live  to  pressure,  and  compression  is  less  likely 


PROTRUSION  OF  THE  CEREBRAL  MEMBRANES,  729 

to  evoke  brain-symptoms  than  in  other  forms.  The  majority  of  children 
thus  aflFected  die  before  or  during  birth  ;  a  few  of  them  survive  the  first 
weeks  of  extra-uterine  life. 

Cenencephaloceles,  or  simple  encephaloceles,  occur  more  often  than 
the  previous  form.  They  are  ofl^ner  found  in  the  sincipital  and  less 
often  in  the  occipital  region,  and  constitute,  for  the  most  part,  tumors 
with  broader  bases.  They  have  a  peculiar  elastic  feeling,  ana  when  fluid 
is  present  between  the  sac-wall  and  the  brain  they  may  appear  trans- 
lucent. They  pulsate  more  firmly,  especially  if  the  patient  cry  and 
cough,  becoming  smaller  during  sleep,  and  are  more  easily  reduced  in 
size  by  pressure.  Their  coverings  appear,  for  the  most  part,  normal, 
and  are  ofi«n  excoriated  or  show  cicatricial  tissue.  The  skull  is,  as  a  rule. 
very  much  contracted,  and  there  is  a  tendency  toward  mierocephalus. 
]Many  of  these  children  also  often  die  during  or  shortly  after  birth,  but 
a  considerable  proportion  of  them  develop  normally  in  other  respects. 
The  hernial  tumors  grow  but  slowly  or  remain  nearly  stationary. 
These  children  oflen  reach  the  age  of  puberty  or  live  still  longer.  Some 
of  them  are  deficient  in  intellectual  development,  and  still  others  are 
complete  imbeciles.  Others,  again,  show  certain  defects,  such  as  paresis 
of  one  arm,  amaurosis  of  one  eye,  etc.  Individuals  wdth  sincipital 
tumors  of  this  kind,  as  a  rule,  live  much  longer  and  are  more  intelligent 
than  those  whose  tumors  are  elsewhere  located. 

The  consideration  of  the  cause  of  these  anomalies  takes  us  too  far 
from  the  primar}^  purpose  of  this  treatise,  and  would  lead  deeply  into 
the  study  both  of  embryology  and  teratology.  It  is  enough  for  our 
present  purposes  to  say  that  the  causes  concern  the  earliest  months  of 
intra-uterine  life,  and  may  be  either  internal  or  external.  It  is  quite 
possible  that  the  anatomy  of  the  mother  may  explain  some  of  these 
cases,  as  when  there  is  exostosis  or  protuberance  from  the  pelvis  press- 
ing upon  the  growing  head,  preventing  its  proper  development  and 
causing  absorption  of  the  bone.  External  causes  may  be  injuries  or 
various  other  conditions. 

A  peculiar  form  of  meningocele  has  been  described  by  Gintrac, 
Holmes,  and  others.  It  is  met  with  only  in  the  occipital  region,  and 
consists  of  a  dural  sac  with  a  protnision  of  the  arachnoid,  which  is 
filled  with  fluid  and  communicates  Avith  the  fourth  ventricle ;  in  fact, 
it  seems  often  to  be  a  hydropic  distention  of  this  ventricle,  which,  by 
communication  from  the  foramen  of  Magendie,  is  then  connected  with  the 
arachnoid. 

Other  rare  and  i>eculiar  forms,  which  belong  rather  to  the  curiosities 
of  the  subject,  and  are  not  of  sufficient  im|)ortance  to  detain  us  here,  have 
also  been  described  by  various  authors. 

So  far  as  the  diagnosis  is  concerned,  we  must  remember,  first  of  all, 
that  these  tumors  are  invariably  (congenital ;  next  most  important  is  the 
location  of  the  tumor ;  next  to  this  come  the  common  signs,  such  as 
brain-pulsation,  augmentation  in  size  by  forced  expiration,  reduction  of 
the  same  during  quiet  breathing,  and  still  more  so  during  sleep,  produc- 
tion of  signs  of  brain-irritation  by  firm  or  sudden  pressure,  reducibility 
of  tumor,  detection  of  margin  of  the  bony  opening,  etc.  Of  lesser  im- 
portance are  the  recognition  of  certain  less  constant  phenomena,  as,  for 
mstance,  the  form  and  type  of  the  skull,  and  the  existence  of  micro- 
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ceplialus.     Tumors  which  are  too  distended  to  permit  of  careful  exam- 
ination would  better  be  aseptically  tapped  with  the  aspirating  needle, 
after  which  one  may  recognize  the  bony  opening  through  wluch  they 
project.     This  may  also  be  done  by  the  passage  of  a  iine  clean  common 
needle  through  the  skin  and  exploring  as  with  a  probe.     The  occipital 
tumors  seldom  present  any  diifaculty  in  diagnosis.     Here  the  hjdreo- 
ceplialoceles  are  most  common,  the  pure  meningoceles  less  so.    lie 
tumor  itself  fluctuates,  and  is  often  translucent,  while  pulsatioD  and 
pressure-symptoms  usually  are  wanting.     These  cases  are  observed  prac- 
tically always  in  the  new-born,  for  the  children  seldom  live  long  after 
birth.     Diagnosis  of  sincipital  encephaloceles  is  less  simple.     We  may 
have  to  do  here  with  ecnencephaloceles.     Here  the  bony  opening  may 
be  so  small  as  to  make  it  diflicult  of  recognition.     This  is  uarticularlv' 
true  when  the  tumors  occur  about  the  orbit  or  at  the  glabella.    Thei^ 
tumors  usually  pulsate,  increase  on  expiration,  diminish  during  sleep^ 
and  are  more  or  less  reducible.     Such  tumors  would  Iiave  to  be  diag-^ 
nosed  from  cysts  and  other  dermoids,  also  fn>m  vascular  tumors,  which 
often  occur  in  these  localities.     A  jK)int  of  great  importance  would  he 
any  coincident  deformity  of  the  skull  itself     Sometimes  the  distance 
between  the  eyes  is  (considerably  increased,  while  the  orbital  cavities 
themselves  are  reiluced  in  their  antero-posterior  dimensions,  as  a  result 
of  which  the  eyes  are  si»t  far  apart  and  have  a  peculiar  appearance,  with 
some  protrusion.     Congt»nital  tumors  of  other  regions  would  rarely  be 
mistaken  for  cephaloceles  if  carefully  studied,  unless  they  are  reducible 
and  show  brain-pulsation. 

As  between  the  different  forms  of  cephaloci»les,  the  diagnosis  is 
usually  not  very  difficult.  The  pure  meningoceles  are  found  most 
often  in  the  upi)er  and  lower  occipital  region  ;  they  fluctuate  and  are 
translucent ;  their  size  is  influenced  as  alnmdy  mentioned ;  they  are 
easily  emptied  by  puncture  and  are  reduced  in  size  by  pressure.  The 
hydrcnceplialoceles  form  larj^e,  fluctuating,  often  transhu^nt  and  often 
synunetrically-develo|>e<l  tumors,  usually  locate<l  in  the  occipital  r^on 
— are  not  reducible  and  are  but  slightly  influence<l  by  fon»ed  exiuration. 
They  are  not  completely  or  easily  emptied  by  puncture.  They  are 
almost  always  met  with  in  defornuKl  skulls.  The  cenencephahK*eles  are 
practicidly  the  only  variety  which  are  ever  met  with  in  adult  life.  They 
are  situate<l  anteriorly  for  the  most  part,  may  have  thick  walls,  fluctuate 
more  or  less,  and  after  being  emptied  by  puncture  are  only  partially 
reduced  in  size ;  they  pulsate  with  violent  expiraticm  and  diminish 
during  sleep,  aiul  are  usually  only  slightly  i*educil>ie. 

Progrnosis. — The  prognosis  of  encephalcxrles  is  in  gi»neral  unfavor- 
able. Only  a  small  ixTcentage  of  chilaren  born  with  these  tumors  live 
for  more  than  a  few  weeks.  Most  rapidly  fatal  are  the  hydrencephah 
celes,  partly  because,  as  a  rule,  the  entire  brain  is  defwtive.  The 
ecnencephaloceles  p(»rmit  the  most  favorable  pn)gnosis,  since  but  few  of 
them  by  theinsc»lves  an*  dangerous  to  life. 

Treatment. — Treatment  should,  first  of  all,  l)e  directed  toward 
protection  agjiinst  spontaneous  rupture  of  the  tumor.  This  mav  be 
<lone  by  mechani(»al  protection  of  some  kind  with  starched  bantlages 
or  with  some  plastic  material,  or  in  certain  instances  simply  by  envel- 
oping the    head    in  cotton.       Radiral    treatment   has   been  tried  many 
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times  and  in  many  ways.  All  sorts  of  eflfbrts  have  been  made  by 
puncture^  incision,  ligature,  and  ^rasement,  extirpation,  and  also  l>y 
mjection,  none  of  which  have  as  yet  given  very  favorable  results.  It 
happened  to  Leasure  to  heal  a  hydrencephalocele  by  puncture  and  com- 
pression. The  cases  in  which  one  most  desires  to  render  help  are  those 
where  the  greatest  difficulties  are  present.  Many  cases  of  small  anterior 
cenencephaloceles  may  be  left  alone,  or  at  least  interference  may  be 
indefinitely  delayed.  So  far  as  the  remaining  forms  are  concerned,  com- 
pression, with  or  without  puncture,  has  given  generally  the  most  satis- 
iactory  results.  Most  of  these  cases  present  in  such  a  way  that  on 
mechanical  grounds  alone  extirpation  is  in  most  respects  simple  and 
easy  of  performance ;  but  there  are  cases  in  which  absolute  aseptic  pre- 
cautions are  nearly  or  completely  impossible,  and  these  cases,  therefore, 
are  bound  to  succ!umb  from  purulent  meningitis  in  a  most  discouraging 
way.  The  ligature  has  in  a  few  instances  been  successfully  applied. 
Not  a  few  times  as  the  result  of  mistaken  diagnosis  has  free  incision 
l)een  made  with  speedily  fatal  results.  The  same  is  true  also  of  iodine 
injections.  In  a  general  way,  we  would  only  say  that,  while  in  indi- 
vidual instances  radical  efforts  may  give  some  promise  of  success,  the 
most  satisfactoiy  method  has  been  found  to  be  puncture  with  a  fine 
needle,  repeatecl  as  may  seem  wise,  and  followed  by  continuous  com- 
pression arranged  as  the  ingenuity  of  the  surgeon  may  best  devise.* 
(Bergmann  reports  two  cases  of  successful  oj)eration  for  encephalocele 
containing  brain-substance  performed  by  Schmitz  of  St.  Petersburg.) 

Bergmann  recommends  ojHiration  in  cases  of  siiuupital  encephalocele, 
especially  the  smaller  forms,  since  it  is  well  known  that  children  born 
with  these  forms  live  longer  than  those  afflicted  with  occipital  encephalo- 
celes,  several  cases  having  been  reported  as  passing  the  age  of  puoerty. 
Larger*  has  reported  10  casi»s  of  adults  with  sincipital  encephalocele,  0 
of  which  had  preserved  their  intelligence.^  Still,  all  of  those  who  sur- 
'vive  do  not  necessarily  escape  secondary'  n^sults.  Thus,  Volkmann* 
observed  in  a  girl  three  and  a  half  years  old  that  the  eyes  turned  and 
protruded.  A  patient  of  Muhr,  although  having  reached  the  forty- 
second  year,  had  been  an  epileptic  since  childhood,  and  was  at  that  time 
manifesting  progressive  insanity. 

These  tumors  are  apt  to  be  richly  supplied  with  blood-vessels  freely 
anastomosing,  and  the  skin-covering  is  usually  very  delicate,  sometimes 
as  thin  as  a  veil.     I)e  Ranter  has  called  attention  to  the  peculiarity  of 

*  For  a  successful  case  of  basnl  cerebral  hernia  treated  by  teniporarv  rest^ction  of 
the  jaw  and  fixation  of  the  pedicle,  ride.  Fenger,  "Ba*jal  Hernias  of  the  Bniin,"  Am. 
Joum.  Med.  Set.,  1895,  January,  p.  1. 

«  Areh.  gen.,  Juillet,  1877.  ' 

*  Lindfors  has  reported  a  case  of  a  boy,  ten  months  of  ape,  with  a  large  bilobed  tumor 
between  the  forehead  and  the  nose,  both  lobes  being  round,  fluctuating,  and  elastic,  the 
left  as  large  as  a  chestnut.  Exploratory  incision  showed  that  they  had  no  communica- 
tion with  each  other.  From  each  a  thin  fluid  of  a  stniw-yellow  color  esc*aj>ed.  Portions 
of  each  cyst- wall  were  foimd  to  consist  of  dense  connective  tissue.  The  tumor  recurred 
and  was  excised.  Microscopic  examination  showed  it  consisted  of  normal  skin  and 
underlying  cavernous  tissues,  tortuous  blocxl-vessels,  and  an  inner  layer  of  firm,  homo- 
geneous connective  tissue.  There  were  no  nerve-elements  present.  Tumor  probably  a 
pure  meningocele  of  rare  bilateral  form.  Rapid  recurrence  was  due  to  enormous  thick- 
ening of  the  cystic  wall  and  subsequent  structural  alteration  of  the  growth.  Recovery 
followed  the  operation  (  T-)Maln  lahm'JlinuiiKffi  farhandlintjnr^  vol.  xxix.  4,  p.  219). 

*  Beiirdge,  1875,  p.  261. 
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absence  of  the  dura  at  the  sumrnit  of  tiimors  of  j^pina  bifida^  ti:»m4lttst 
the  summit  of  uecipital   eTicephjiloeeley.     At  tills  pnhu   we  fnH|iu'nilfj 
find  the   soft,  siiecuk'iit   stroeture  of  the  eavernoinu  ;    hence  ilu'  j^r^nl" 
impurtuiuv  uf  iutiltration  uf  IiKkkI  and  of  purfaee-funning  at  du»  jmini ; 
hent^e  also  tlte  iieeessity  for  ojieriitiou. 

The  enuiial  defect  wliieh  j>ennit,s  of  siiieipitid  encephalocelc*  Isprob- 
al>ly  in  lar^e  measnre  doe  to  the  opemttve  aetion  «»f  amniotic  hamlf  or 
tlisturhan*  es  in  tin*  eephalie  Hexiii*e  uf  the  amnion.  ^lorian'  has  8tu(li<il 
tlie  relatiims  fif  ohlicpie  facial  cleft  to  the  above  disturbann'^.  hx^\ 
cii,sei?  of  sued  rleft?^  liraiiHanfnnalics  were  pre^^ent  in  2f> ;  anionj^  dmiu' 
ca.se-sof  cne«'phalr»et  le  and  15ca>st*s  in  which  am nic»tie  adhesions  wcrt- ^lill 
visible  or  denionstmble.  It  18  most  probable  that  the  tHnjuent  ci>inn- 
dence  of  sueli  unatoniieal  defects  18  tuie  to  a  common  etiol<^v.  Mon'- 
<»ver,  sincipital  cneepluihK'eles  are  nnifornily  placed  laterally ;  even  m 
those  wliich  are  mj  hir^e  as  to  aj ►parent ly  occupy  a  centnd  position  lhfc» 
i.s  nevertheless  trne. 

Until  very  recently  extirj>ation  of  the  pri>jpcting  walls  of  hniiiHiif*- 
stance  has  been  reported  to  v^ty  i^hlom,  and  rejdly  only  in  cofi^  of  Ini^- 
takcn  diagnosis.* 

Hydeocephalus. 

This  term  is  given  to  abncmnal  e*tllecti(»iis  of  iluid  within  the  ci«oW 
cavity.      When  the  fluid  is  conlintHl  to  the  ventricles  of  the  limin,  which 
art^  much  dilated   to  acconinv^Hlate   it,   it   is  known  as  **  hydnicephftl*^ 
ventriculorum'N»r  *'internits  f*    when  outside  of  the  bniin,  U^wecn  •* 
anrl  the  duni,  it   is  known  as  **  hytlroce[>!ialns  nicnin^eiis^'  or  8<»metinw^ 
*'externus,*'    The  latter  is  relatively  nire.aiid  the  title  i.s  usually  appl»*^*\ 
to  those  ciise^  where  the  ventricles  are  not  primai'ily  atfected.     It  v^^\ 
be  congenital  or  acquired.     When  <H>n^nital,  the  cau^e  is  usually  ^* 
«€}>aniblc   fmm   iiupt^rtk^t   devcloj^nient  ^jf  the   brain,  while  the  iT^*J5 
between  the  shrunken  hniin  and  tfie  cranial  wall  is  Hlhnl  with  fluid, 
is  s(nnetinics  conibined  with   <'«iinr^iflcnt   hydrops   vcntrieuloruai.     '^j  «** 
skull  itself  at  the  time  of  iM^trinnin^r  trf*yhle  may  Ix*  of  natund  s^iicc  o** 
trifle  increitsed.     Most  of  the  ehildreu   thus  aftect^:^  die  soon  after  *'* 
livery,  living  usually  only  w  itnv  weelcn  or  months  although  Brif^lit 
i*e|MDrtcd  a  case  of  this  kind  still  livinir  at  the  ap^  of  twentj'-nine  yi* 
The  aci^uircd  form  is  n<»tcd  in  b(»th  children  and  adults.' 

On  autopsy   of  liydmeejihalic  children   it   is  ouite  common   to  fin'^ 
fnmi   U}{\  c.  c.  to  sevend  hundrt*d  c.  e.  of  fluid.     The  condition  is 

*  Arbeikn  dtr  Chir.  kUn.,  Berlin,  18S7,  toI.  Ik  p.  57. 
'  Musciitello  (conceminsr  '*  Congenital  Fissures  of  the  Skull  and  the  ^^i 

&tfdl'%  Archiv,  47,  Wli  liistini^isljes  between  cephalocvsilooele  and  OMpha 
l50<Tek%  belleviog  in  o|>enainsr  ntmn  ihu  A)rmer  for  removal  of  the  aac.     ^ 
Hub^lance  be  sprenil  mit  u|ion  ii>»  inner  laver,,  he  would  endcav^tr  to  retin 
thecranml  aivity.     Tliu  mast  Mcnitiriint  contmindicjitinn  to  thif*  treatmciit  i>  i 
enoe  of  visujil  disturhwiicf  of  hij^l»*^r  ^mde,  siirh  ?us  optio  atmphy.  €ic.     In   tlu 
cImbx  of  ciises  the  operative  mothoit  must  be  sfomewhnt  ahere»l.     Here  the  cysi-v 
UHUJilly   not   tenjvelv  disu-nded,  sint*  mn&t  of  the   bhtod  h  coUeded  in  the  arnehtiod 
cavity,  and  if  any  hrain-suhstantt*  l>e  present  it  t^auses  le»  diMurbftnoe  than  in  the  pfT 
vions  ciwe.     Here  tlie  o|r»er:\tiun  .»ihoidd  eun*i!»t  of  opening  the  tumor,  kyiiig  oat  tit 
cyst- wall,  and  reducing  it  within  the  *-nini«d  cavity. 

*  Vide  Also  EiL^enbrodt,  *'  Uetier  Kephalhydroceleti  iind  Schiidell^ekea  nadi  elnlliciiia 
SchiLdelfrakttiren  iin  Kindetyilter,"  Heitnujf  mr  klhu  Chtmrtjif^  %i,  4(U» 
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comiiioii  in  rlmcliitk*  cliiklrfii  tliiiii  in  otfiors.  In  adults  it  <M7ciirs  mtljer 
as  a  hvdnips  ex  vacuo,  n^siillin^  at'tiT  atrt>])ljy  of  tla*  luiiiii.  Of  rliis 
kind  a  nniarkal^le  t-Jise  has  htni  iv|Mirtt'd  liy  Ilrlk-r'. 

PuchyuK^uingitis  int4^rna  mtiy  also  [HHKlufe  a  sniKhiml  exudate  of 
this  kind.  In  adult  cast^-s  distention  nf  rnmial  l>ones  is  not  pcrmitttxl. 
This  OLTurs  for  tin?  most  part  in  rliarhitie  rldldren.  HydnnTplialnH 
nieningtnis  is  of  inttTost  to  the  sut^eon  luily  wlu'n  thrrt'  is  expansion  <jf 
{lie  (Tduial  cavity.  Even  in  thcst^  cas^js  it  is  difficult  U*  distin^niish 
fr<»m  hydrops  vcutriculonun.  When  reeofcnized  it  i>  amrnalilc  to  trcal- 
nicnt  hy  rcjicatcd  puncture,  which  must  be  done  with  the  most  ritrid 
precautions,  and  which  oifers  better  prospect  of  subscfjucnt  relief  than 
do  cases  tif  the  ventricular  variety.  An  encapsidated  collection  uf 
cerebnj-sjuntd  fluid  is  als<»  known  as  liygronia  of  the  diuTi,     These  ct*l- 

Fio.  435. 


H5'rlnK'c"phiilusiulemiJB;  (Jilintcd  ventricles  (U.fc*.  A.  Mufitium,  No.  »ii33)* 

lections  lie  encapsulated  hy  ahnonnally-fornied  niendnnnic  or  exudate 
between  the  diu-a  and  the  pia,  and  may  even  lead  t(»  cx]»ansiou  of  the 
overlyincr  skull.  They  are  du(*  in  clirtinit*  inflaruiuatinn  of  the  dnni, 
such  as  is  spoken  of  under  the  h<*ail  of   I\ic!iynienin^itis. 

In  hydriX'cphalus  veritrieuliunuu  fjf  tuild  degree  we  find  distention 
rif  the  veutncles  by  eerelirt»-spinal  flnid  as  the  result  of  meniu^itis» 
encephalitis,  tubercular   diseast*,  brain-atrnphy,  etc.     Nevertheless,  the 
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term  **  hyclroreplialiis  intfrniiH* *  in  usually  given  to  a  elmmic  dist4iitinfi 
of  the  Vf  utricles  Avith  a  currcspontling  rechietion  in  the  amount  of  hmln- 
suhstauee,  ot  at  least  expansion  of  the  skull,  to  acNximmwlato  thr  ii>- 
ereasing  fluid.  Tlu-  eouditioti  is  pmetieally  a  ehnniie  one,  anrl  for  the 
most  part  of  euniijeiiital  on*;iu.  The  Miiid  colleet.s  mainly  in  the  lateral 
veutriek's,  although  the  third  and  fcjurth  are  :^jraetimes  distt'Dtlcil 
The  atnount  oi'  Huid  tin  is  <^olIeeteil  may  be  relatively  erionmms  *ia 
uiueh  even  a,s  4(Win  e.  r.  :  in  oue  case  Cruikshank  found  27  mm>. 
('onipressiou  of  the  hrain  etiusi's,  of  eourse,  atrophy  of  the  sanas  wilh 
arr(*st  of  its  deveh>pini'nt,  so  that  as  a  eonsetpienee  there  i?*  n'litive 
rtHlnetion  of  its  volume,  and  Siimetimes  alniiist  total  disiippcnmuu^  <»f 
the  hemispheres^  whieh  are  ehanjijed  into  ^reat  ,sae>i,  ujMm  whoR'  uppr 
and  iimer  usp(H:!t  the  remaining  hraiu-suhstauce  is  spread  out  asi  ii  Ujff. 
The  fissures  and  sultn  are  eompletely  lost ;  the  small  g:in^lia  areuli*- 
torted,  the  trip^ininal  len^;tlu'ned  out,  the  e<irponi  rpiadntr<Muirm  much 
distended,  the  ijniy  and  white  stdistanee  sean^ely  to  Ik*  ilitferenrialwl,aiwl 
numerous  other  struetunil  altenitions  are  uoteiL  That  thertMs  abi^iJuti' 
rlefe(*t  of  tlie  hmin  is  aseertained  hy  the  faet  that  after  evaeuatin^  lh«' 
fluid  it  is  fiiuml  to  wei^h  laui'h  less  than  normal  hrain^  of  ihe  samcn^ 
So  far  as  the  emu  in  m  is  eoneernt»d»  the  bones  of  the  vertex  sepnnit<sfO 
that  instead  of  sutures  we  have  a  tightly-stretelied  membrane.  The  iH)iK^ 
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themselves  Eire  flattenetl,  and  there  is  di8ap|M^mnee  at  nmny  points  ol 
the  osseous  tissue  lietween  tlii*  jK'Henuiinm  and  the  ilnra,  xVlteration^ 
are  not  so  marked  at  the  bas*^',  the  prinei|»al  deformity  being  that  tlu 
rtiofs  of  the  orbit*^  are  pnsluHl  torward  an<l  domt\rard.     For  the  nntr 
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\thi'  skull  expjiiul^  t^ymniotrically  ;   ??till,  thi.^  is  not  always  the  ease, 
1^  uue  voiitric'le  may  lie  mure  disteiMlwl  tluiri  the  i)ther, 
n»**  appeamiice  f>f  hyilroi-ejilialk*  tiriiils  is  iu*;irly  iilwiiyft  distinctive. 
^ionLs  live  Inng  enough  iiwl  the  j^mdiial  increiLse  (if  fluid  be  eheeked, 

Ejiics  may  filially  ossify,  t>ssLti cation  proeee<liug  either  radially  or 
mm  new  eentres.  It  the  fluid  steadily  inereane,  there  may  In* 
iiiCHius  mjjtnn'  fr«>rn  the  ventrielei^  into  the  suliduml  sfmee,  with 
Itinjjj  hydr(K*t*plialy>  nirniiiii'eus.  Most  of  the  jKitienfs  with  eon- 
tat  hy4lrm*ephalos  .show  jilso  other  develojmu^ntal  defi'ets,  sneh  as 
^iiNit^  hare-liji,  etc*  If  the  <'onilition  Im^  well  develojKKl  (luring  intm- 
ine  life,  the  size  of  tlie  sknll  is  eonsidemhly  aii^niented  at  liirtli,  ami 
j  eoastitute  a  very  st^rinns  obstaele  to  j>arturition.  8iu-h  <*hildren 
{(  without  skitkHJ  lielf*  frequently  die  durintif  delivery,  and  tlie  mothers^ 
teldom  delivereil  without  instrumental  assistan<'e.  The  s<>-enlled 
iiretl  ease's  are,  in  effeet,  for  the  most  part,  e<»ngenital,  the  eoudition 
beiujdc  snftieiently  marked  at  hiiih  to  attraet  attention. 
txi>ansion  of  the  skull  happens  si>nietinies  rapidly,  sometimes  slowly, 
jis  rac»re  prominent  at  the  iontanelles  and  along  the  sutures,  where 
(nating  irn'gularities  may  develop*  The  m(*re  the  eirtnimferenee  of 
Vertex  increa.ses,  the  greater  the  disprnportie»n  between  tht^  enlargeil 

Kio.  437. 


TlyflnKi^pliHlitB  (Wood  Mni^euiu), 

and  the  smsdl  faee^  and  tlie  more  ty]Hral  tht^  appearanee  of  tlie 
When  ttiis  rxpausimi  has  attained  a  hi;jjh  degree  the  Huetnating 
l>efore  nlhidt  tl  to  may  l)€Come  translucent,  while  uik^o  the  sealp, 
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wliji'h  is  s]mrsoly  eovtireil  with  liair,  one  nmy  set*  eiilarjfi^l  veins,  bec'a^* 
c*f  tile  clianges  at  the  base  of  the  ,skull  aiul  pi'estsure  uihiii  the  Tot>i^  «\    ^ 
tlie  orbith^,  while  the  t^yes  have  a  jKH-nliar  ap|X'araiii*e,  and  art*  pr^s«4j 
not    merely    forwanl,    hut   tUiwtiwanl,    so    tliat    they    are    nearly       «tV4 
eriHl  hy  the  lower  li^ls,  Ikm/xios^'  the  up|ier  li<ls  ai*e  .Hnniewhat  retra 
lk*<]^use  also  of  the  ptruiiar  jMisiticm  i>f  tlie  r<M>f  of  tlie  orbit  the  *i 
(^iliary  arehes  appear  to  be  eoiiiriioaly  raised.     Tliese  patients  per 
freely  abuut  the  head,  whieh  often  teels  warmer  tlian  noniiaL     t 
aiiseultation,  in  the  re^noii  of  the  eiikirtre<l  finitaiielles  there  is  ii*i 
audi  I  lie  a  systolic  miirniur. 

Most  of  these  ehil«lren  presiMit  in  i  very  res|MX*t  a  pieturc  of  ]m|B«ii|^J 
development.     They  sutler  from  disturbt'd  digestion  and  from  ef.mjs^jW' 
tion*     Emaeiation  anil  flabby  museles  are  a  etmf4ec|uence,  with  curvstutf^, 
of  jnany  of  their  long  bones.     The  speeial  f?enf*e!5t  are  seldom  perfeet/r 
develojx^d.     Hearing  is  the  seiine  least  often  affected;   taste  aud  ^ane/i 

Fig.  43a. 
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early  disappear.  J^trabisnnts  and  nystagmus  an*  fref[ijent  ;  the  napiM 
are  usually  cHhjte<b  Willis  found  in  one  ease  that  he  eordd  caiiK*  dilata- 
tion of  either  |njpil  by  having  the  child  lie  on  tliat  side  of  (he  h«Mi 
\>ntricnlar  hydroeephalus  developing  after  the  fii-st  year  of  life  i«  opll' 
narily  reganliHl  as  ae^juinxl.  Under  these*  eondititnis  it  usually  ilevcl<i|* 
nipidly,  although  not  always.  In  nipid  eases  thm*  is  aivHinipauyiuir 
hea<laehe  witli  ilistnrbanee  of  eon sei oneness,  cramps,  and  other  ma ni fold 
symjvtoms.  These  cinltlren  ilesire  to  l»e  always  ciirriefl,  wish  to  rest  tJi*' 
head,  complain  of  some  degree  of  headache,  show  eonstiint  lint  miU 
pyrexia,  crj'  in  their  sleep,  and  gradually  emaciate.     They  Imve  poor 
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control  of  the  spliinetei*!?.     After  this?  c*inditiori   lius  \ivvu  piTHeiit  for  a 

Viiriiihle  Icn^h  (jf  time  tljere  is  iiotloed  n  gnuliiul  fXjnin>ion  yf  the  .skull 
with  jJ4*pmti(iii  of  ?>Htiires,  The  more  distiiiet  tlie  toiitlitiini,  tlie  more 
evident  tlie  signs  <»f  i-eiitral  naralysis.  To  the  ritM\s  ahfivi-  aHiHled  to 
niUHt  Ih:»  added  tlios*^  also  whirh  tollnw  rtspiratory  ilis^'asus,  partieiilarly 
whtK^ping  cough,  in  rhaehitie  ehiUhvn, 

The  teiuleney  of  tliesi^  ehildreii  is  tu  die  < hiring  tlu'  tirst  year  or  two 
(»f  life.  Reeovery  may  follow,  l)yt  is  nire,  am!  usually  tho  most  that  (*aii 
U^  hopetl  tor  is  that  tfie  lesions  shall  remain  stationary*  Fatal  results 
sire  nsnally  due  to  iuc*rease  of  transudate,  with  ivsultiiig  eonvulsit»ns  and 
fmal  eoma*  Death  may  he  lu'odueed  hy  intereurrent  ilis^'aso  tn*  hy  .-^iieli 
hc'eiileiits  as  |i«.'rloratioii  and  hurstiug  of  tlie  sknll  with  evaenation  of 
tlui*L  III  (>ther  eases  sptmtaneons  evacuation  into  the  nasal  cavities  has 
I'll  (>l>served.  Kokitansky  has  re|»orted  jH-rforation  (»f  the  lioues  of  the 
al|>  with  fiirmatinu  of  i'xti'rnal  watery  tiuuors.  In  a  i*ase  reported  liy 
Banm  the  Huid  es(*a]ie4l  In'm^atli  tlie  S4'alp  into  tht*  tissue  of  tlio  faro,  ami 
rtnallv  bnrst  inti»  the  nos4^'.  There  are  hut  very  few  eases  on  reconl  of 
(•iMuplete  spontaneous  i^eeovery  of  well-nmrketl  tlisease  of  this  kind. 
One  id'  the  nmst  instrnetive  of  these  is  tliat  rejM>rte4l  hy  (jreatwiNxl 
(1«5X),  which  ronccrned  a  Hfteen*montlih-old  child  l>orn  with  a  lai*gt* 
head,  wliic*h  gnidually  InHiime  helpless,  and  imc  <l:iy  tell,  striking   the 
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head  npiu  a  nail,  wliich  latter  wm  iinmcdiately  extmctcd.  Whrn  the 
wciuiid  prodiired  hy  the  iiail  wa^  pmhcd  a  grr-at  stream  of  thiid  oseauud, 
and  the  opening  leakcil  tVeely  fnr  four  ilays,  and  tin'U  iJnsed,  The  rliild 
recovenHl  the  nse  of  his  liiulis,  and  at  the  age  of  four  and  a  half  years 
nppejired  jH*rfectly  healthy.  A  tew  other  similar  castas  are  on  rcci^rd* 
III  s'L't  other  <ilhi*s  there  seems  to  he  spontaneous  res4)rptiou  of  Huirl  with 
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resumption  of  brain-function.  From  hydrocephalus  a  mild  decree  of 
recovery  is  by  no  means  rare.  This  is  most  likely  in  rhachitic  children, 
in  whom  treatment  for  the  rickets  seems  to  be  all  that  is  reauired. 

It  is  well  usually  to  separate  the  apparently  congenital  from  the  ap- 
parently acquired  cases.  In  the  former  normal  brain-development  is 
more  interfered  with,  while  in  the  latter  established  brain-functions  may 
retrograde.  Beyond  referring  to  the  well-known  embryological  feet  that 
tlie  hemisplieres  arc  formed  by  two  vesicles  due  to  the  infolding  of  mem- 
branes whose  cavities  are  filled  with  fluid,  a  discussion  of  minute  causes 
would  take  us  too  far  from  the  surgical  aspect  of  this  disease.  But  this 
fact  will  explain  how  we  may  have  extensive  hydrocephalus  combined 
with  true  micn)cephalus  or  with  the  normal-sized  skull.  Thus,  Billard 
found  in  one  child  who  died  on  its  third  day  of  pneumonia  tliat  both 
hemispheres  had  been  substituted  by  bags  of  fluid,  retaining  almost  the 
original  nidimentiiry  condition.  Other  explanations  of  the  acquired 
cases  nuist  be  g-athered  from  family  history,  most  of  the  parents  being 
syphilitics  or  alcoliolics.  It  is  of  interest  also  to  know  that  tlie  condition 
1ms  been  hereditary  in  certain  families. 

DiaGrnosis  of  hydrocephalus  can  only  be  positively  made  when  the 
shape  of  the  skull  is  changed  to  accommodate  the  increase  of  fluid 
within.  Inasmuch  as  in  young  children  tlie  skull  presents  various  types 
and  sliaj)cs,  one  may  be  in  doubt  at  the  beginning  of  a  case  of  hydity- 
cephalus  on  this  account,  but  when  the  sutures  begin  to  separate  and  the 
fontanelles  to  protnide  the  diagnosis  is  not  then  difficult.  When  the 
condition  has  reached  a  high  degree  the  skull  fluctuates  and  is  more  or 
less  translucent.  Difficulties  in  diagnosis  arise  mainly  in  rhachiti<*  cases, 
it  being  sometimes  difficult  to  say  whether  the  cranium  is  alterwl  by 
rhachitis  or  by  the  fluid  collection  within.  In  this  case  a  genend  ex- 
amination of  the  patient's  Ixxly  will  probably  clear  up  the  doubt.  As 
between  hydrocephalus  meningeus  and  hydrocephalus  ventriculorum, 
Hewett  is  sure  that  the  pressing  downwanl  of  the  orbital  plates  and  the 
peculiar  appearance  of  the  eyes  are  met  with  rather  in  the  latter  than  in 
the  former  cases.  As  between  acute  and  chronic  hydrocephalus.  Rigger 
has  relied  on  the  existence  of  a  perceptible  systolic  murmur  which  is 
always  present  in  (chronic  cases. 

In  view  of  what  has  already  l)een  said,  proernosis  is  not  favorable. 
It  is  less  so  in  the  <»ongenital  than  in  the  acquired  form ;  less  so,  also,  in 
the  acute  than  in  the  chronic  cases. 

Treatment. — This  may  be  partly  medical,  or  in  serious  cases  largely 
surgical.  For  the  former  the  reader  is  referred  to  treatises  on  internal 
medicine.  The  operative  treatment  consists  either  of  compression  of  the 
enlarged  skull  by  bandaging  or  of  removal  of  the  fluid  by  puncture, 
with  or  without  |3ermanent  drainage.  The  electrolytic  metluxl  has  alsi^ 
been  suggested,  but  never  practised  to  any  extent.  Compn»ssion  has 
been  successful,  although  rarely,  and,  as  a  rule,  the  result**  are  not  en- 
couraging. From  combined  puncture  and  pressure  at  least  a  temporan' 
sul)si<Ien(*e  of  fluid  collection  may  be  exj>ectiHl,  and  there  are  numennis 
cjiscs  on  record  wh(»re,  after  one  or  mort*  punctures,  recovery'  has  ensuoil, 
although  wh(»ther  this  nn'ovi^ry  was  a  relative  or  an  absolute  one  may  lie 
donl)t(Hl.  (Vrtain  it  is  also  that  in  still  more  numcnnis  instances  pum*- 
ture  has  b(K»n  followtnl  by  death.     Beejy  found  among  those  reporte<I  as 
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healed  after  puncture  only  eight  cases  which  had  been  really  relieved  for 
more  than  a  year.  Compression  may  be  brought  about  by  plaster  strips 
or  starch  bandages^  but  in  all  cases  there  is  danger  of  pressure-sores,  or 
even  of  gangrene ;  consequently,  it  must  be  carried  out  with  caution. 

The  operation  of  tapping  for  hydrocephalus  through  the  fontanelle  is 
so  old  a  procedure  that  it  cannot  be  determined  who  hrst  devised  it.  It 
certainly  was  recommended  by  Hippocrates,  and  later  by  Celsus.  In 
recent  times  it  has  been  particularly  recommended  by  Zenner,  Keen, 
Bergmann,  Wernicke,  and  others.  Zenner  has  also  advised  tapping  the 
ventricles  as  a  palliative  measure  in  some  cases  of  basal  tumors.  Berg- 
mann alludes  to  the  similarity  of  deposit  of  miliary  tubercle  on  the  pia 
mater  and  the  peritoneum,*which  in  either  case  is  followed  by  great 
transudation,  and  states  that  the  thought  naturally  comes  to  drain  off  the 
fluid  in  either  case,  and  thereby  unburden  and  free  the  circulation.  It 
was  this  reason  that  led  him  to  operate  in  1888  on  a  case  of  tubercular 
meningitis  in  the  stage  of  brain-paralysis.  The  patient's  life  was  not 
materially  prolonged,  yet  in  ever>'  respect  the  benefit  derived  was 
strikingly  illustrated.  The  establishment  of  permanent  drainage  was, 
perhaps,  first  suggested  by  Wernicke  in  1881.  Its  principal  advocate  in 
this  country  has  been  Keen.^  He  was  led  to  propose  it  by  the  results 
of  an  autopsy  in  a  case  of  tubercular  meningitis  which  he  trephined  for 
supposed  abscess,  where  a  tube,  having  been  introduced,  was  found  after 
death  to  reach  within  one-fourth  inch  of  the  distended  ventricle,  with- 
out having  produced  inflammation ;  while  Ayres,  Robson,  and  others 
have  reportea  several  cases  which  have  justified  the  oi>enition,  without, 
however,  having  made  it  a  brilliant  success.  Keen  has  also  shown  that 
from  almost  any  point  of  the  cerebral  cortex  it  is  not  difficult  to  pene- 
trate the  ventricle,  providing  only  that  one  is  familiar  with  its  location 
and  conformation,  and  that  when  distended  it  is  extremely  easy  to  reach. 
He  advises  that  when  effusion  is  acute  the  fluid  be  rapidly  drawn  off, 
but  that  drainage  should  be  provided  for  chronic  cases,  since  in  the  latter, 
when  distention  has  been  great  and  brain-tissue  is  atrophied  and  dis- 
torted, it  is  better  to  drain  slowly,  in  order  to  p(*rmit  a  gradual  restora- 
tion to  proper  shape,  should  this  be  possible.  Moreover,  rapid  emptying 
may  be  fatal,  as  shown  by  cases  reported  by  Keen,  Frank,  and  others. 
Langenbeck  has  suggested  to  tap  through  the  roof  of  the  orbit.  When 
an  abscess  breaks  into  the  ventricle  rapid  and  free  drainage  and  irri- 
gation are  the  most  promising  methods.  Drainage  may  be  secured  by 
rubber  tubes,  gauze,  wicking,  horsehair,  or  by  even  a  cannula.  There 
is  at  least  a  theoretical  danger  of  puncturing  some  vein  with  the  point 
of  the  aspirating  needle.  Consequently,  it  is  perhaps  better  to  pass  in  a 
blunt  grooved  director  or  Horsley's  dilating  director,  by  which  this 
danger,  at  least,  will  be  avoided.  Dniining  of  cerebro-s])inal  fluid  is 
not,  per  «6,  a  dangerous  operation.  This  has  been  shown  in  numerous 
cases,  both  of  cranial  and  spinal  lesion.  Championni^re  reported  a  case 
in  1888  in  which  no  bad  results  followed  so  abundant  a  flow  of  this  fluid 
as  to  wet  the  dressings,  the  ])illow,  and  even  the  bed.  It  is  wise  in  these 
operations  to  avoid  the  motor  zone  and  the  neighborhood  of  the  Sylvian 
fissure,  on  accoimt  of  the  meningeal  and  middle  cerebral  arteries.  We 
should  also  avoid  known  sense-centres,  and  utilize,  so  far  as  possible, 

1  Med,  News,  1888,  Dec.  1,  and  1890,  Sept.  21. 
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I.  'ri-i-|fliitii' li:iir\\:iy  iVoni  the  oxHTiial  (Kt'ipital  pnituU-rano- !«•  :ii- 
ii|i|M-i  iihI  m1'  tin'  fi— iii'i'  fif  liularMln  and  2  ciii.  rithiT  >i(lc  iif  xhv  iiii'M.< 
iiiif.      riiiH'tiirf  lowiinl  ilic  itiiMT  cikI  of  tlio  >ii|ira(»r))ital   rid;:*  ••!:  " 
:miiiii'  Mulr.     Till' tiorrnal  vriiirirlt*  will  Im*  tapiKHl  at  H»nif  jniiui  \u  :>  :••* 
Iriiiii-  iiiirii.     Tliis  iiirllifHl  lias  llic  atlvanta^c  (»t*  lu'tti-r  (IraiiKiiT'  - 

'.'.  Trrpliiiir  at  niir-liiinl  of  tin*  distaiuv  i'nnii  tin-  irl:il»»l;:i  "  ":■ 
ii|i|M  r  i-iiil  111'  till'  ti^^^iirc  ot'  l^»lallt|tl  aiitl  *J  rin.  citlur  ^idt-  "1  tn*  :..'  >  ■ 
liiii'  lU  |iiiiii*tiin'  at  tlii««  pniiit,  \\lii<'li  will  ir.i\iP*r  tIj*.  tlr*:  :-■:*- 
I  iiiixoliitinii,  \\r  ii|M'ii   til*'  anterior  cormuis^iin'  «•!'  tIj*-  \»!i:r:   .' . 

'.\     rrr|iliini'  I  I  iiiclic^  lu'liind  tlir  nicatu^  and  tlit>:i:.i'  'i:<;.:i  ••  ;.• 
lirid't  li:i-,f  liiir.      INiiiiMiire  towani  a  |M»int  2'^  inrln**  ■i'.r'*:.;^   ii'*  ■  •  ":• 
i«|»|»n'.ilr  iiiratii^.       This  will  t-nter  the  latt'nil  vt-nTrirli.  ;.:»■=  ■■;    "i.;-  "■  •  " 
Mr  li:i\i'  tlir  :id\aitiai><'  that  we  may  ritlur  drain  th*   n--:  '"\  i-     ••  ■  •  :• - 
Mil  :itt-^ri-»  in   the  ieni)»«iro-*«|theni»idaI   l<>U-. 

While   ihiM-   three    rnnte**   aiv  eh'arly    indiv*:i:"  i.     ':i-     ;-       *    :•     i:i-:.!; 

nrirs-^iuU  eonfiiietl  to  fheni.  pi>»vitlin::  iMilx  :ij;.:  '.r   :>r \  ■:!    -iiin  •. 

In  ,in  .idnnralOe  >nnuuar\   ot*  tlu- i«jh  nii:\  r  :>■:.::.-•':    •"    i  '   :•  i**':!!;;.::. 
ri.ink     olVtT*N   the   t'ollowiiii;  fi«nehi«»ion^  : 

rjNpie.MiU;;  and  l:ip|»ini:  »•*    lali  r..!  xi*..:"    .—    -  :••  •*'  '~iii  ■  — 
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make  punctures  not  in  the  skull,  but  between  the  third  and  fourth  lum- 
bar vertebrae,  making  them  between  the  spinal  processes  in  children,  and 
in  adults  to  one  side  of  the  lower  border  of  the  transverse  processes. 
This  method  of  course  rests  for  its  justification  on  the  communication 
between  the  subarachnoid  space  of  the  brain  and  the  spinal  canal.  At 
this  point  in  the  spine  no  injury  of  the  cord  is  possible,  the  worst  that 
cjin  happen  being  injury  to  some  nerve  in  the  cauda  equina.  He  uses  a 
pointed,  hollow  needle,  w^ith  which  he  makes  a  tear  in  the  dura  at  the 
point  of  puncture.  The  results  of  this  method,  however,  are  by  no 
means  brilliant :  3  out  of  6  cases  of  chronic  hydrocephalus  died  ;  1  dis- 
appeared; in  the  fifth  puncture  was  rej>eated  six  times  with  slight 
improvement;  and  the  sixth  was  discharged  recovered,  but  with  the 
diagnosis  of  tubercular  meningitis.  Boltze  concludes  that  puncture  of 
the  skull  or  of  the  spine  is  not  to  be  recommended  except  in  cases  of 
severe  pressure-symptoms  from  recent  meningitis  or  in  the  later  stages 
of  non-tubercular  meningitis;  in  hydrocephalus  of  mtients  with 
inherited  syphilis;  in  chronic  meningitis  with  considerable  expansion 
of  the  head,  where  it  must  be  frequently  repeated  ;  and  in  cases  where 
there  is  loss  of  certain  functions,  such  as  vision,  etc.  As  against  these 
indications  there  are  no  contraindications  when  the  operation  is  pmperly 
<lone. 

For  the  ordinary  purposes  of  tapping  the  ventricles  a  small  trephine 
opening  is  made,  and  then  the  neeille  or  a  small  trocar  and  cannula  are 
directed  toward  the  proper  point  and  introduced.  Before  ^withdrawing 
the  instruments  horsehairs  may  be  inserted  or  a  small  drainage-tube 
passed  in.  This  is  the  easier  if  Horsley's  dilating  director  be  used.  Ope- 
ration must  be  considered  as  experimental  in  every  case,  since  the  exact 
internal  condition  is  unknown.  The  most  rigid  aseptic  precautions  must 
be  obser\'ed,  and  it  may  take  some  days  to  get  a  patient's  head  into  a 
condition  to  permit  a  really  aseptic  o])eration.'  If  thought  best  for  any 
reason,  the  ventricle  after  tapping  may  be  irrigated  with  the  warm  steril- 
ized boric  solution,  or,  if  too  much  fluid  has  been  withdrawn  at  once  and 
convulsions  ensue,  a  little  of  this  may  be  introduced  through  the  open- 
ing and  the  ventricle  partially  filled  again.  Not  infrequently  we  have, 
as  a  result  of  tapping,  signs  of  cerebral  irritation,  such  as  irritability, 
crying,  vomiting,  cramps,  pyrexia,  etc.  Fluid  sometimes  quickly 
reaccumulates,  sometimes  slowly,  sometimes  not  at  all.  Inasmuch  as 
frequently-repeated  puncture  seems  to  be  not  merely  ineffectual  in  cer- 
tain cases,  but  hazardous,  I  think  one  is  justified  in  holding  that  if 
marked  improvement  do  not  occur  after  two  or  three  punctures,  it 
would  be  better  to  discontinue  the  procedure  or  establish  permanent 
drainage.  A  few  surgeons  have  had,  in  time  past,  the  hardihood  to 
inject  iodine  after  withdrawal  of  some  of  the  intracranial  fluid  In  two 
cases  reported  by  Tournesco  it  would  apj^ear  that  recovery  ensued, 
w^hile  others  have  done  it  with  more  less  impunity.  I  know  of  no 
records  to  show  just  how  often  it  has  been  fatal.  So  long  as  improve- 
ment follow  puncture  it  may  be  repeated  indefinitely,  although  it  seems 
to  do  more  harm  in   the  actjuired  cases,  because  one  must  perforate  a 

^  I  have  recently  seen  an  absolutely  aseptic  course  followed  in  a  case  under  my  care, 
the  child  dying,  after  a  week,  of  mar^mus.  All  efforts  to  make  cultures  failed,  and  there 
'were  no  signs  of  any  cerebral  complications. 
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thicker  layer  of  cerebral  tissue  in  order  to  eraply  tlip  vi^ntricles,  Starr' 
takes  till'  ]Mj,sitioii — and,  I  think,  wisely — thiit  in  ax^vs  of  the  gt^ncnJ 
claases  alkuleri  to  above  trephiniii|j^  miiy  be  rcM'omnieiiiled,  since  if  thf 
disease  be  primary  it  may  be  cured,  and  if  it  l>e  secondary  the  o|)eni- 
tion  will  not  iieeesstirily  hasten  the  fatal  termination.  Such  accidents  as 
rupture  of  the  la  tend  ventricle  or  rupture  oi'  abf*cesses  or  vessek  into  it 
may  happen  in  any  of  these  t'^ises,  and  constitute  some  of  the  rii^ks  which 
must  be  assumed  on  the  [xuient's  .side.  While  in  many  ca^^es  trephining 
and  tap|>inj2r  must  be  regarded  as  possibly  merely  palliative  mcftisurcia, 
nevertheless,  they  are  not  to  be  put  away  s<ilely  because  of  prejuilice 
or  fear. 


EpmEPST   AND  THE    PsYCHOSES. 

Operative  attack  for  relief  of  epilepsy  is  an  ojK^nition  which  iiDtedates 
the  aecumte  history  of  malieio**.  It  seems  to  have  been  pnictiiie<l  at 
first  purely  em|)irieal!y  ;  t!ien»  wht-n  surgery  b(»earae  a  s«;-ience»  U*  have 
been  done  with  more  plausililt'  rcasijn,  aft*T  having  fallen  into  tb^sc^ntiit 
for  centuries  ;  and  then,  during  tlie  past  ten  or  tif'teivn  yeiirs,  to  liuve  Ix'iii 
revived  upon  its  merits  ami  upon  the  i*ecognitton  of  more  or  leas  iwxjiimte 
indications,^ 

<)|K'nition  for  epilepsy  appears  to  rest  Upon  two  fundamental  fiicts 
the  iirst  biding  that  it  has  lieen  long  notiewl  by  many  comfM^tinit  obst»r\'eni 
that  after  serious  optsnition,  either  intended  for  relief  of  epih*j>?*y  or  tor 
other  purjKtses,  or  even  accident,  tlie  epileptic  attacks  have  entirely 
ceti^ed  or  have  Ixfi^ome  relatively  infrecpieiit :  in  other  wordi*,  tliat 
raarketl  improvement  in  the  epileptic  condition  has  resulted.  The 
stN^'oud  fact  is  the  scientific  ilistinction,  which  Hughlings  Jack^m  waj* 
the  first  to  |>oint  out,  lietween  *'pile]>tic  attacks  of  a  generalizes  I  t'liaracter, 
or  the  stM'alled  **  idiopathir ''  cpilei^sy,  wfiose  origin  is  jHThap?i  t^till 
unknown,  and  those  which  begin  with  a  deiinite  anm,  and  in  which  the 
muscular  spasm  folltjws  a  mtire  or  less  definite  order  or  prujgnimme,  suo- 
cessive  groups  of  uiust*les  being  atfect<Hl  accc^rding  to,  appan:*ntly,  a  fixed 
law  for  that  particular  case.  During  some  of  these  attacks  e<uisriuaf^ei^ 
is  not  completely  tost  ;  in  fact,  s<'ldimi  so,  unless  the  attack  culniinnte  in 
a  geni'nd  convulsion.  This  form  of  epileptic  seizure  h  that  now  gt*n<THUv 
known  as  '*  Jacksonian  "  epilepsy,  and  is  that  in  which  ojH^nition  is  tm**? 
often  of  real  service.  80  lar  as  we  cun  grnssly  perceive  the  cause  in  thi* 
class  of  aises,  it  consists  of  irritation  in  the  excitable  portions  of  the 
cortex,  which  irritation  apix*iirs  to  nidiate  from  some  jmrticnlar  p4>int, 
and   to  grow  less  severe  as  it  reac*hes  other  centres  in   the   neigh l>or- 

*  firain  Sunjrrif,  t>,  *263, 

'  Broca,  In  liisi  Metuoii\  ha»  shmva  that  ntlerapt**  lo  cxuv  epilcfwy  bv  VirhiL*  or  c  lii^rl' 
ling  away  portionw  nf  the  Bkuil  an  a  nire  for  the  morhiut  ktuv^- duletl  W**l  ir*^ 

historic  era,  it  having  lieen  held  then  that  this  wb«  the  nnemtion  which  —  thf 

ptitient  opemted  fni.  As  ihe  openiiirm  hecnme  mort  limiti^  tn  its  appUiTSiLiou.  c-j  -  ;  Hr 
from  the  time  **!'  IVsaiilt  to  that  of  Dieftenbach,  its  empl<ivinent  in  vpilepny  bi»«  ■»  *>  i  - 
and  less  fr«»<juc*nt,  until  during  the  his^t  thirty  or  forty  years,  for  the  mo^t  p.i  :  ** 

cases  were  trephined  which  pn^senteit  some  est lern-il  nmrkiag,     Seidl,  wh«i  hk 

memoir,  Ufher  Anti^cpttjir/ff  f*/t)rtifjie^  in  IHSG,  ttmhi  find  nnly  29  ivl-^ck  wh 
trephined  for  epilepsy  5>ince  the  introdiictinn  of  antiseptit's.      Virt/'^  also, 
C  hpil^ime  jneJcmmtnnr^   pp,   21    et   **eq.  f,Paris»    IS881,   and    FrJinkel,   "Zu      !      „ 
Schadelopemtionen  l>ei  Kpilepaie,"  Hulroth^A  FtsbitkriJL  Hfittikg^  Mut  Chirwrm€^  lo^  p- 
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hotid.'  In  the  8pa*«m**  of  the  Jacksoiiian  type  there  i«  a  eei'taiii  oitler  of 
progre88ioiij  flepeiidiiiju:  hirgply  upon  the  rehitiojis  of  the  timtor  eentres  to 
i-ach  other.  Thus,  irritiition  bi-giniiiiig  in  tlie  h'g-triitro  earmot  reach 
the  faee-eeiitre  without  trdversing;  that  for  tlu^  urnu  Aeeordiijgly,  tlie 
<*rikT  of  pr^irression  wuukl  lie  le^,  arni,  and,  lastly,  i'lww  This  is  so  far 
iLs  possible  true  also  of  ttie  .seu&c^rv  eeutres  for  the  spcfial  senses,  any  of 
wliieh  may  Iw  irritated,  with  jiervi-rted  sensjitions  in  eonseijuenee  ;  so 
that  it  loay  l>e  possililr  to  have  a  sensory  eipiivalent  for  a  Jaeksonian 
att;iok  wlueh  shun  Id  lie  regarth'd  as  just  as  diairuiistie  as  ttiongh  the  eor- 
re.sjx>nding  pheuouu-na  oeeurred  in  the  nuvtiu'  i-eutre.  Attaeks  eoni- 
meneing  with  peeuliar  souutls  intlieat-e  irritatioa  in  the  centre  for  hear- 
ing or  in  the  teni|KU"ai  region  ;  those  beginning  with  ii]>tieal  plientmiena 
indieate  iw^ripital  irritatidii  ;  thos<'  with  distiirlwinres  uf  siiull  av  taste 
show  irritation  in  the  t*inp(jr<Ksphenuida!   reginti." 

I)is<nirding  fur  present  purpose's  all  ea,ses  reenrdeMl  nritir  to  ten  years 
ago,  diseanhng  ais*)  tliose  in  vvlneh  epilepsy  has  suhsiiletl  after  operations 
not  [jriniarily  intench'd  for  tliis  purpos4%  one  may  say  that,  in  spite  of  a 
large  jiereentage  of  faihires,  the  ijperatiiiu  is  no  hniger  nuh  jtaflrr^  hut 
shiiuhl  he  ineurptimtt'd  among  t>nr  standani  mul  prnmi^ing  measun^  fi»r 
n-lief  of  this  condition,  A  large  lujijority  of  complete  faihnvs  have 
hccu  due  rather  to  failnri*  to  dtu'iuaigh  at  the  time  of  the  openitioii^  and, 
having  myself  openited  u|R*n  numerous  casi*s  foi*  tins  ptn'pt^se,  1  have 
reachcnl  the  conclusion  that,  for  my  own  pirt,  I  have  never  dcjoe  too 
notch ,  luit  have  sonu^times  not  done  cnnuglu  When  openrtiun  is  uiuler- 
taken  tor  the  relief  of  a  cruiditiim  absohitcly  of  traumatic  origin,  it  may 
1m*  snrtieient  to  ext*ise  externsd  scars,  to  removt*  hont^  frerly,  mul  tt*  sep- 
arate adiu'sions  should  these  ronstitnte  the  ajiparcut  esuis*-,^^  It,  liow- 
ever,  is  not  enough  to  simjily  hrenk  nj»  an  axlbesion  whicfi  loiiy  *jnickly 
form  agjiin,  and  when  sncb  operations  a|>parently  fail  tliey  fail  beeaiise 
of  insnttieient  thoroughness,  Tluvse  an-  arut)ng  the  cases  where  I  would 
urge  tlie  measure  first  propos^-d  by  Beach  of  Ikiston,  and  U^  which  I  have 
elsewhere  alluded  in  nn>st  e<im]>linientar}'  terms/  of  inserting  a  piece  of 
g<»hI-foiI,  r-jirefully  steri H/edj  between  tlie  pia  and  the  dura,  wliieh  shall 

1>ermanently  separate  tlie  two  anti  [prevent  re-format iun  of  adhesions, 
f  have  resortetf  to  thij*  a  number  ol*  times,  and  have  never  seen  the 
slightest  untoward  consecpience  follow, 

*  Certain  antiU^gios  have  ;ilso  htytm  dniwn  belwe^'ii  inliHciul  i>rntliK'tioii  of  orilejisy  in 
animals  and  ihe  ivsulu  of  openiti<Hi  in  men.  For  inH(4ini''e,  Wistptiai  ton jid  that  b? 
repeated  blows  upon  the  hemU  of  ijuinetipi^  thi^se  aninialti  etHilil  Im*  put  iittt^  siub  a 
condition  that  there  wa.s  fonnd  in  rertaiii  art. as  over  the  sknll  what  were  chiinicterized 
»M  '*epilepto^n5c  itoneH,-'  whose  sJightent  irritation  wat*  enough  to  produce  epileps-y.  It 
was  further  found  that  after  excision  of  these  irritable  area»  the  animals  lost  their  sus- 
ceptihilit y  to  the  dLse;ise. 

*  See  Starr,  Brain  Surfjery,  p,  22. 

*  Accnn^ing  to  (ierster  and  SaehM  (Am.  Jmnn.  J/fW.  Srt\,  Nov,,  1892,  and  A'.  Y.  Med. 
Joum,,  Feb.  *3K  1H02)»  the  excision  of  centn^s  in  children  h  le^s  serious  than  in  adults, 
Mnre  there  ih  in  them  ^jreater  pot^sibihty  of  Kohstitntifni  of  fiuictiou.  Saehh  lays  great 
Mress  npon  lite  fact  ihtit  tmumatisni  calls  for  innncdiate  surgical  interference;  l>e!ieve*i 
ihat  it  is  rnueh  Inciter  to  o|>erate  when  one  h  in  donht  and  iia-Hit»  deal  with  a  real  injury 
of  the  tiknll  than  to  leave  a  depn.*s>iion  which  will  afterward  l>e  a  tiourL-e  of  irritatimK 
He  has  i^hown  lliat  in  44  {M»r  cent,  of  infantile  cerebral  pa Inies  epilepsy  has  developed. 
Ai*  the  nioyt  of  the^'  were  hemiplejrie,  and  most  of  them  were  due  to  cir€umi*cnb©<l 
leiiions,  one  may  dmw  very  [Kwitive  inferences, 

*  JM.  NaiA,  Dec,  IQ,  m*l. 
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Ill  ut!icrc^,st*suf  opemtiijii  for  nou-traumatic  lesions — a.^,  for  itijstiinr^t 

xhv  pfvsi'iiiH'  iif  t'lilargwl  I*iU't'!iioniMn  bodies,  or  clnts/  or  ncoplii^iiiei,  »»r 
ili'^<*ru'rati<ms  of  any  kimi  |Hvssintr  ujmhi  i^r  lyiiijnr  i»  the  corti^x — im*ti 
have  ii?*ually  liesitated  lu  ivnM»ve  a  siitftcipiil  art^a  **{  invulvotl  hraii»-?fiib- 
htaiK*e,  teariiijL^  le>t  tlie  pani lysis  whieh  may  follow  diotiltl  be  n*g2irtled  ha 
a  more  serious  effect  than  the  epilepsy.  Of  such  mistaken  rtHiservaUMii 
there  is  tliis  to  he  said  :  that  the  ven'  heiietit  ex|>eetod  is  not  likely  ti» 
follow  urdess  siieli  eejitres  he  absnhitely  removed  ;  timt  it  i.s  far  better  t« 
it'Jiiove  tnu  mii(*h  than  ton  liule ;  and  that  in  scarcely  any  itt^tanoe 
iTem'tletl  has  th(^  paralysis  whit^li  ft*!!^^'*^!  remidne*!  |H^rnianent  ;  but  thai 
Uy  some  lieautifnl  prnvisi(»n  nf  nature — ^n\]\  it  suh^titniion  or  wliat  we 
may — t!iere  is  sneh  rearntu^rernent  and  rest*initiou  i»f  funetion  a>*  Ui  per- 
mit almost  euiuplete  nx'overy  uf  funetion  in  the  ptirts  involved,' 

For  tlie  reas^la  thsit  opt  rat(»rs  have  tK*eu  so  unobservant  in  this  par- 
tieulaiv  and  be^-ause  the  \v«irk  nf  one  man  eiiu  saireely  be*  eorn|mrod  with 
that  (jf  Liny  nthti;,  I  liave  preferreil  U*  make  no  reference  t4i  statistii^  of 
thest*  u|H'i*atiuus,  which  are  sure  to  l)e  most  mislead inj^/  If  «tne  nisiy 
jndgi!  by  the*  results  obtained  by  thcise  wlui  an*  mf»st  th(»n)n^h  in  rheir 
Wi^rk,  i>ji(Tation  is  always  justiciable,  if  m^t  invarialdy  su<*ee:s,sfiil,  in  the 
class  of  cases  already  s|K^eitietb  On  the  cither  haml,  if  one  px*s  by  the 
W(*rk  <if  thusi*  whn  are  less  thnnaiijh,  he  will  ^et  iufurmation  fnmi  thb« 
sourcT  alone  wldt*h  is  likely  to  be  most  diseouni^iii)i.  In  j^^enenil,  tlieti, 
it  may  l>e  said  thut  in  the  easivs  which  are  suitable  for  operation  the  res^ult 
to  b«' obtained  will  ilepcud  almost  entirety  upon  tlie  iK>rsonaI  equation  of 
I  lie  openitor — i  t\  his  th<irouphness. 

Tlie  most  common  eausi's  of  traumatic  epilepsy  are  the  results  of  old 
dcjHesscHl  fnu^tures,  whether  comiiound  or  n«»t,  and  the  pre^^nee  of  eUit«* 
or  tlicir  relic?*,  nsunlly  in  tlie  form  tif  t*ystic  dejL^enc  rat  ions  of  the 
feame.*     The  first  operatimi  in  America  undertaken  strictly  aocortling  U> 

*  How  thick  the  l>one  may  lie  in  ftorae  of  tlicso  t"i.M?>  I  he  irv^lJince  rejHirt^d  bjr  Milli 
nnd  Kvvn  ill  tht*  Journnl  of  the  Am,  Mat  J«t'n,,  i)ei\,  1801,  in  which  the  wriUT  tnAnipiH 
lutot  !|ie  tri'i>hii>e,  will  j^how.  The  HuttoD  of  bone  removed  was  seven -sixteenths  of  ma 
ini'l*  thii^k. 

^  The  iijiiUer  of  comiilete  excisitm  f>f  limited  iirefu*  of  the  cortex  hn*  bccnnw  ii^o* 
L-iiitett  vviili  various  conss*temtJon!^.  Mitnk  ami  Fieidenhsilii  succeedeij  in  i-i»-  i"-'  fx»n 
viilsioiiK  (»f  oriesiile  hy  ruiiidly  exlir^mUn^  tlie  wh*Uo  molorarva  of  the  niti  »fi 

in  LticinniV  hihnnttory  I'njTolxjnifo^i  the^?  ext»erieneeit  hy  mnkin^  n  my'ul  t^ 

the  knife  intf^  hoth  d^ioid  j^yri  dnriii;^  eonvnlMons  in  n  dng.  hy  which  every  rn 
of  the  extreinitieH  wna  stopjud,  ihere  remaining  njdy  rhyiliinien-l  motioiiitof  tJt. 
ftf  the  fatT  nnd  h^wer  jaw.     Even  tiiese  wnidd  di»^'ip|»ear  if  the  incisi<»ri^  %ren*  firuloiijsvii 
oulwanJ  and  drntiwariJ  to  ihi-  urvan  which  controlled  the  miK^ck*s  of  tho«c  |Hiirt%. 

''  In  scarcely  any  (ield  of  snrRery  have  (ifjnre*;  proven  so  falhicious;  :>     '       '     * 
the  Hiiidy  of  l!ie  rei»iilL*  of  openitive  trealmenl  of  epile^iey.     It  wnnld 
I  he  more  ca.seswe  e<iUecl  the  less  cerljtin  we  iMx-ome.     MaeI>oni^lU  c^^La.  ,^  ,  ...  .,.,   ,.    . 
not  ftf  Mfntut  ami  Xfintun    Dinmitr  fur  1883  <p.  417)  29tl  cases  trephined   for  cpiiep»v, 
iitatiiiR  that  nol  lews  thnn    179  re<'overed,  while  50  dii*<K     The  exlntonlinArily  faTt>ribW 
hhowiniL'  in  this  t^d lection  is  apparently  dne  to  ii  very  huHty  anci  ill  eiiimidered  dier!6i. 

*  A  wording  to  Navmlil  {Bt'liratje  zttr  Him  Chirj,  it  U  a  ^^igntticant  fart  thnt  inmriaf 
to  the  head  which  leave  <>nly  >^mali  ncarsi,  and  which  at  the  monient  of  injn  t.rtv 
dniiMl  no  real  brain-»yrnplotns,  nn»  not  ftdlowt^l  by  epile|wy,  thr*  only  exci :  hi* 
mil'  l»einjK  hystem-epileptieornenrt.^tic  intfividnals,  whoare  predinpneted  hy  vinueMi  metr 
previous  condition. 

Jx*  iH-ntM  (//**  PrfAur  tnfttietile,  June  *J^  18941  summairixes  the  known  caunte  of  inn- 
toatir  epilejisy  m  follows: 

1.  I'rajrmcnU  of  Iwine  resulting  from  fracture; 

2.  IS^iny  ont^mwiha  due  to  trnumnliBro,  althoiigh  when  «tow  ooniprtsitdn  occurs  tl»e 
brain  uMialty  ncconiinodati^  lti>cdf  to  new  conditions; 
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the  teachings  of  cerebral  localization  was  done  by  the  writer  in  1885.* 
This  wa«  a  case  of  cystic  degeneration  of  a  clot  which  permitted  of  easy 
localization,  and  was  one  which  now  would  provoke  no  comment  at  all. 
Recovery  quickly  ensued  with  only  partial  alleviation,  since  the  cyst  had 
been  present  so  long  as  to  produce  almost  complete  atrophy  of  the  under- 
lying sjieech-c^entre.  Other  more  or  less  common  causes  of  traumatic 
origin  are  adhesions  between  the  membranes  and  external  cicatrices, 
which  l)ecome  bound  to  the  l)one,  from  which  there  proceeds  some  faint 
but  positive  reflex  irritation.  Such  always  demand  complete  excision. 
Lesions  of  non-traumatic  origin  may  be  due  to  spontaneous  hemorrliage, 
to  congenital  defei^t,  to  neoplasms  of  the  scalp,  cranium,  membranes,  or 
the  brain  itself,  to  thickening  and  enlargement  of  the  Pacchionian 
bodies,  and  to  certain  other  lesions  scarcely  to  be  catalogued  or  grouped. 

Starr  ^  has  had  the  thickened  pia  met  with  in  a  case  of  this  epileptic 
character  microscopically  examineil,  sections  revealing  a  sclerosis  in 
patches  of  the  neuroglia  tissue  which  might  form  a  sufficient  focus  of 
irritation  to  cause  a  local  spasm.  When  the  pia  forms  the  inner  wall  of 
a  cyst — as  it  may  in  c^ses  of  old  sulxlural  hemorrhage — it  beoi^mes  much 
thickened  and  o|mque.  In  certain  long-standing  cases  there  is  formation 
of  new  connective  tissue  between  the  \mi  and  the  cortex,  which  is  suc- 
ceedwl  by  more  or  less  secondary  degeneration  of  the  cortex,  which  has 
been  followed  even  into  the  spinal  cord.  It  often  happens  that  the 
cortex  is  changeil  in  its  apjKjarance  from  the  later  effects  of  fractures  or 
of  meningitis.  It  may  be  stained  with  hsematine  at  the  site  of  previous 
hemorrhages ;  it  may  be  compressed  and  indented  or  sclerosed ;  or,  on 
the  other  hand,  it  may  be  softene<l  or  actually  lost  and  disintegrated. 
Cysts  are  for  the  most  jmrt  relics  of  previous  hemorrhage,  the  fluid  being 
commonly  clear  serum.  When  they  are  merely  emptied  they  refill.  For 
their  complete  disposal  it  may  not  be  necessary  to  absolutely  excise  the 
entire  cvst,  but  the  larger  portion  of  the  wall  at  least  should  be  dissected 
away,  tlie  more  thoroughly  the  better.  Cysts  are  met  with  in  connec- 
tion with  glioma  also,  and  it  has  been  suggestcnl  that  epilepsy  in  which 
cysts  were  found  were  really  cases  of  iK^ginning  glioma. 

From  all  this  it  is  evident  that  in  at  least  a  certain  proportion  of 
cases  of  epilepsy  and  kindred  disorder,  j>arti(*ularly  those  presenting  the 
Jacksonian  type,  there  is  a  definite  and  usually  perceptible  lesion  or 
pathological  change — that  is,  an  orgjinic  basis  for  the  disease ;  and  it  is 
reasonable  to  infer  that  when  the  pathological  changes  have  not  gone  too 
far  there  is  an  opportunity  for  extirj)ati<)n  of  the  diseased  area  to  pro- 
duce the  desired  effect.  It  is  particularly  in  thost?  cases  where  the  area 
involved  is  not  vague,  but  distinctive  of  easily  j)erceptible  changes,  that 
it  has  been  suggested  by  Horshy  and  others  to  resort  to  faradic  excita- 
tion for  the  purpose  of  localizing  and  reproducing,  so  far  as  possible,  the 
spasmodic  featurt*s  of  the  dis(»ase,  the  faradic  current  being  applied  by 

3.  Meningeal  cicatrices,  which  are  at  Hrst  soft,  hut  later  l^ecnnie  hard  and  adherent. 

4.  Incipient  chronic  meningitis,  ending  in  sclerosis  of  the  memhranes. 

5.  Cysts  resulting  from  intracranial  hemorrhage. 

6.  A rterio- venous  aneurysm,  a  case  of  this  kind  having  been  described  by  Wamots 
of  Brussels. 

'  2Van«.  Congre^  of  Am.  Phys.  amf  Surg.,  vol.  i.  p.  321 ;  and  N.  Y.  Med.  Jowii.,  Nov. 
3,  1888,  etseq. 

'  Brain  Surgery ^  p.  71. 
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two  smiill  pjles  from  50  to  100  luillimetres  uptirt  in  jui  irisulakHl  Imiulle^ 
in  order  to  determine  the  exact  ^}oi  at  wlucli  irritation  will  pnKluee  the 
must?le-!?|)a8in  which  may  he  seen  in  the  etnirse  ot*  an  ei>ileptic  .scnzurc*  in 
the  same  patient.  (For  this  purpj^e  Keen  Ims  ile vised  an  admirable 
electrode.)  After  this  spot  has  been  once  detinitely  loi^ated  it  shiudd  be 
oom|»h'tely  and  widely  exeiseih  To  1>e  sure,  there  is  a  theoreticid  ohjeo> 
tion  to  this — that  sii*'h  excii?ion  is  neeessarily  followtHJ  by  the  forniatioii 
of  a  sear,  and  that  we  have  suhstitiition  nf  a  s^'lerosed  art^a  for  more  or  I 
less  normal  i»<jrtex.  This,  unfortunately,  is  a  somewhat  well-founded  | 
ofijeetion,  and  will  doubtless  cx[daiu  reeiirrenee  td'  seizures  lit  ea^^es  lem- 
(lorardy  Ix'nelited  by  some  of  Uiese  o|*enitions.  That  it  is  not  inv^ariJibly 
the  case,  however,  elinieal  exjMTienee  amjily  demon stnites,  and  the  ol»- 
jeetiiin  is  !iot  so  foreilile  as  to  make  us  abstain  beeimst*  of  the  possibility 
of  its  oeeiirrenee.  There  is  evi  ry  reason*  to  tlunk  that  in  the  human 
brain  at  least  there  is  no  (complete  reproduetioti  of  the  lost  jmrts,  and 
tliat  in  the  eieatrieial  tissue  wliieli  results  from  sueh  excision  the  tnie 
nerve-elementjd  aiT  not  reprodnttnl  aeeordin^  to  the  original  arrange- 
ment. Nevertheless,  there  is  as*(mnplioii  of  fimetiun  on  ihe  jwirt  of  tin*  I 
adjaeent  bmin-tissne,  and  the  pjunilyses  cansed  hy  excision  of  dis^asetl 
areas  when  this  is  made  for  relu^f  of  ejnlepsy  are  seldom  more  than 
ten » J  horary,' 

With  reference  not  merely  to  the  tinal  outctime,  but  to  the  |K>st-ope- 
rativc  tmatment  of  these  eases,  the  writer  desires  to  insist  upon  th<? 
c*ontinTianee  of  suitable  treatment  for  a  eonsidendile*  |>erhap6  a  great, 
lengtli  of  time  after  o|>eratiug.  This  is  partieulnrly  ntTessary  in  csuse^ 
already  nf  lonj^  standiu*^  before  they  are  seen  l>y  the  surgeon.  More 
and  more  my  eonvu'ti4ai  grows  that  there  {x^rsists  in  these  eases  the  80- 
csilled  e[>ile]>tie  habit,  even  tliough  the  primary  irritation  be  relieved, 
and  that  ftn*  the  relief  o(  this  habit  eontimions  although  gentle  meitieinal 
treatment  is  neeessarj\  This  would  probably  consist  of  the  hronddes,  I 
possibly  in  eonneetion  with  bintix,  as  advised  iu  the  standartl  w*»rks  on 
tlienipeutics  ;   and,  inasnnu'h  as  many  easels  of  idiopathit*  epilepsy  are 

IH'obably  but  expressions  (jf  an  auto-infeetion,  it  wonhl  be  well  not  to  i 
ose  siglit  uf  this  fat.-t  iu  the  surgical  eases,  but  to  improve  the  excretions 
in  every  possible  way,  to  regulate  the  diet  (absolute  rest  in  lx*d  and  piti- J 
longed  milk  diet  being  the  Iwst)^  and  to  proceed  with  a^  much  caution 
and  iritelligcuee  in  these  matters  as  tlnHigh  the  ease  had  never  Ixm  c^jh- 
rated,  and  as   tliougli    the   success  clcjM^udcNl   entirely    uiM>n    preemition 
here.     The  more  of  these  trouldes  with  which  I   have  to  deal   the  mt»re  | 
tirm  this  e<Kiviction  becomes,^ 

Finally,  there  must  !ic^  inserted   here  a  plea   to  the  etfect  that  tilt' 
ejirlier  the  operation  be  done  t!ie  greater  the  pros|>eet  of  sucoeftv*     I 

'  Vide  «ls<>  Kwher,  Demt^fht  Zeitsrhft./iir  Chimrrfir,  IVI,  xxxvi.  pp.  1  H  «o<| 
'  Hertt*r  <  X  1"  Med.  Jout-n.,  Sept,  5,  189*2)  hm  nhown  that  e3c<?es«  of  iiUtf»<tirmt  putiv- 
fjiction  is  a  frequent  factor  in  ca^tfa  of  ytnud  uud,  whit-h  nf  iiwlf  shnw»  how  importimt  im 
thf  rej^ulation  of  diet  and  iK^rliajw  the  iidiiiiiiistmlifiri  of  f^tiitnble  ifit<*^tiniil  anliMepticH. 
This  entero-flepsiB,  however^  is  apparently  mtmi  oppmlive  in  these  diM^hariErui^  ledotvi. 
nnd  is  probfthly  comiect*?d  in  »orne  way  with  the  pt\'diH|MJHiiiori  to  excc?«e«  in  mj&nifcvUi' 
tion  of  iierToUB  fon-e. 

^  Bergmann  htt«  but  little  to  uny  in  favor  of  o(M?ratian«  where  m»rge<Mi8  simply  ownie 
in  oifler  to  sec  whether  they  rajiy  help  their  patient,  and  is  ^jerwnally  opposed  to  wh»l  be 
callii  such  '*  irre|?ulftr''  prn<*epdinKS.  Nevertheless  he  arkn<iwled^re<  it  pn>t»er  to  make 
uHe  of,  nnd  npply  at  the  bethside*  the  results  of  cxjXTiiucntfli  ijjkjij  aniinalA. 
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have  had  a  number  of  brain  ca^es  whose  history  shows  that  at  the  time 
of  reception  of  injury  the  symptoms  were  so  serious  and  severe  as  to 
lead  the  medical  attendants  to  consider  the  case  so  hopeless  that  prac- 
tically nothing  was  done.  In  every  possible  way  this  apathetic  course 
should  be  condemned,  and  the  strenuous  advice  is  given  that  the  most 
desperate  cases  be  attended  at  once  and  with  the  same  attention  to  detail 
as  though  the  outlook  were  hopeful.  Disappointment  and  partial  or 
complete  failure  in  late  operations  will  be  too  often  the  necessar}-  out- 
come of  any  other  course.  Also  I  wish  to  urgently  advise  that  there 
is  almost  as  good  reason  for  early  operation  in  these  instances  as  when 
we  have  to  deal  with  malignant  disease,  since,  though  the  pathological 
alterations  are  less  rapid,  they  are  scarcely  less  certain,  and  the  general 
professional  public  need  to  have  it  profoundly  impressed  upon  them 
that  prognosis  is  very  much  more  favorable  after  early  oj>eration  than 
when  it  be  delayed  so  long  as  is  often  the  (^se. 

There  has  also  been  described  an  aphasic  form  of  epilepsy,  due  to 
irritation,  followed  by  arrest  of  finietion,  in  the  motor  speeeh-area, 
which  in  right-handed  persons  is  in  the  left  thinl  frontal  convolution. 
Lastly,  there  are  psycnoj)athic  equivalents  of  epilepti(;  disturbance, 
which  are  manifested  by  temporarj'  mental  alienation  or  by  maniacal 
excitement  or  by  a  certain  amount  of  dementia,  which  probably  indicate 
disturbance  of  function  in  the  frontal  region,  although  this  cannot  be 
positively  stated  as  yet.^ 

Whenever  any  of  these  psychic  disturbances  are  evidently  of  trau- 
matic origin,  or  whenever  any  indication,  either  from  surface-markings 
or  from  tne  history  of  the  case,  can  be  obtained  to  account  for  mental 
phenomena  of  this  character,  or,  finally,  whenever  by  application  of 

'  Mental  disturbances  after  head-injuries  have  long  been  known.  Fallopius  {Obseitnt. 
Anat.f  Venet,  1561,  cap.  45)  said:  *'  Vidi  multos  in  quibus  egressus  est  cerebrum  et  ali- 
quot remasere  stupidi,"  while  Borelli,  Fabricius  Hiidanus,  and  others,  centuries  ago, 
recorded  their  experiences.  These  cases  have  also  a  peculiar  medico-legal  interest  in 
many  instances.  Mitchell  estimated  that  2  per  cent,  of  all  the  insane  in  Scotland  were 
Bo  because  of  injuries  to  the  head,  and  these  always  figure  in  the  list  of  causes.  Progno- 
sis is  always  better  when  the  first  sign  of  mental  disturbance  follows  soon  after  the  injury. 
When  these  cases  die,  as  many  of  them  do,  from  dementia  or  anaemia,  there  is  usually 
found  more  or  less  cortical  or  general  bnun-atrophy,  with  dilatation  of,  and  collection  in, 
the  ventricle,  thickening  and  opacity  of  the  pia,  and  pachymeningitis. 

The  suggestion  to  open  the  skull  in  insanity  is  not  new,  although  of  recent  execution. 
Burckhardt  (International  Journ.  of  Surg.,  Oct.,  1891)  has  detailed  six  cases  of  insanity, 
with  marked  hallucination,  subjected  to  operation.  His  results  were  encouraging  or 
satisfactory.  In  insanity  due  to  intracranial  gross  lesions  tlie  indications  always  are  to 
operate  (Laurient,  Jonm.  de  Med.y  May  20,  1891). 

A  case  of  operation  for  acute  traumdtie  mania  has  l)een  reported  by  Patterson  { Occi- 
dental Med.  Timej^) :  A  man  of  twenty-eight,  kicked  in  the  head  by  a  horse  a  year  previ- 
ously ;  lesion  in  front  of  the  right  }>arietal  eminence ;  suffering  from  acute  mania.  There 
had  been  constant  headache  from  the  time  of  accident ;  pain  was  referred  to  the  parietal 
and  occipital  region  of  injured  side;  also  to  left  arm  and  leg,  with  numbness  of  thumb 
and  index  finger  of  left  hand.  Slight  depres'^ion  found  at  site  of  the  injury.  After  tre- 
phining at  this  point  the  bone  was  found  abnormally  thick  and  tlie  dura  an  unhealthy 
gray  in  appearance;  dura  not  opened,  scalp-wound  sutured.  Patient  was  perfectly  sane 
for  the  first  twenty-four  hours,  then  relapsed  for  a  few  days,  but  after  this  began  to  im- 
prove, and  completely  recovered.  Sensations  referred  to  left  arm  and  leg  entirely  disap- 
peared.    Opening  in  the  skull  refilled  with  bone. 

I  have  also  reported  several  cases  of  operative  treatment  of  this  form  of  mental  alien- 
ation.    (  Vide  Medical  News,  Dec.  3  and  10,  1892.) 

(See  also  an  important  paper  by  (iarmany.  Trans.  Ninth  Internat.  Med.  Congress,  i.  ]>. 
601.) 
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a  knowlc^lge  r>t"  the  pliy!^i<>It>gy  of  tlio,  Imiin  ami  ilie  uimtoiuy  of  the 
K41S0  mirl  m<>ti>r  centres,  the  presi^ncc  of  a  iiHX'luini*"^;!!  irritation  in  a] 
drtinite  iireu  can  Ix*  foretold,  .^^uch  a  ease  is  mie  whieli  not  imly  justitie.s^| 
Iriit  ti?^uully  (leioaods,  t>|M'nitlve  iutcrferenci*  for  relief  fmm — and  if  |)oh-| 
f^ihle,  tlie  enidieatioii  ot' — the  distil rhint]^  eaiise.  Obviimsly.  the  earlier  iilf 
the  cti.se  that  siieh  intcrferenee  may  he  resorted  to  the  ln-tter  for  thel 
|)atient|  siiK-e  it  has  loii^^  si  nee  Keen  shoun  tliat  there  irmy  \k'  estal>lishi?d| 
that  which  we  can  hvM  <'all  an  "epileptic  habit/'  as  the  result  ofj 
which  e[>ileptie  ])licnorncnu  may  continue  indefinitely,  even  after  tlie 
removal  of  tlic  original  exciting  cimsc* 

TREP1TIXIN<;    FOIJ  t'EI»ITALAL(rlA  AND  I'AIKFUL  AFFECTIONS  OF  TIIK 

HEAD. 

It  has  fXM-'urrctl  to  many  ^enend  practitioners  to  mec*t  with  caHcs  ofl 
more  or  less  intense  and  localized  hr^adache,  which  are  api>arently] 
remotely  due  to  iiijnry,  in  whicli  sciirs  or  snri'acc  markings  id*  any  kindj 
aiT  aUsolntely  la(d\ing^  and  in  which  ex|danati(»ns  fail  as  eooipletely  aal 
do  all  fnrais  of  drag-trKitment.  l^n<h*nhtc^lly  sonic  of  these  cases  are! 
lu  hv  exjvlaincd  by  meningeal  thii'kening>.  or  by  Icsiiins  inv(dving  the! 
ihira  wliich  produce  no  externa!  markings.  In  a  (*ertain  mirnbcr  <»f  ea^seHJ 
of  this  character,  where  uther  nieasnres  have  failed,  relief,  jxirtial  orj 
absolute^  has  followed  an  iipi-nttion  done  on  pnrely  empiriwd  groundtv*! 
Stimctinics  a  jihysic^d  basis  for  tht*  ])ain  is  discovered,  at  other  tirncHi 
nntliing  abnormal  <'an  b<'  detected,  lait  relief  ha>  ct>me  in  spite  of  the  I 
vagueness  of  the  casi-.  It  woidd  seem  now  to  he  jnstitiablc  .-«nrgen'  in  I 
any  case  of  ln<*ali/.H!  ccjjhalalgia,  Nvhether  constant  «*r  not,  so  long  as  ihej 
pain  is  well  lo<'atcd,  ancl  wbicfj  has  resisted  int<'rnal  mediation  stntably  I 
directed,  to  subject  it  tr>  an  exjvlonitory  trephining,  since  this  <im  lie] 
done  with  an  absiilnte  minimum  t>f  thmger  antl  very  great  prospc»et  of  J 
relief.  Precisely  how  the  good  result  is  [jrudnecil  we  cininot  alway?fl 
say.  ScHiietinies  it  is  due  to  relief  of  tensiiin  or  t(»  the  jin»dnction  of  a  I 
relief-opening,  as  it  lias  been  aptly  term(Ml  Ijy  Weir.  In  i^thcr  instance?!] 
it  is  apparently  plain  that  as  the  result  of  the  (»pemtion  nutritional  I 
ehangt\s  and  alterations  in  the  circulation  have  been  })erniitt<*d,  whone 
onteouie  was  relief. 


*  it   w!is    fliujur   who   MigTiuli/Jt-d   the  analop^i'  lit'tw€*en   iridectomy  in  «<  ! 
g]aii€umu  mid  rrtpliiiie  or  ntlier  relifl"  nyM^-ninji^s  in  the  nkull  for  relief  of 
of  the  tirniti  iK-tiwUb.     iSet*  iilso  Whit«?'s  piipt>r  on  the  *' Curative  Kflet^t  m  '*jtr 

An  ill Uf^tralive  tusutif  trephining  the  fronial  for  clironic  headdche  is  thiil  rr\ 
hy  Uawken  (J/of,  Rre.,  Aupj.  2o,  I8U4,  |>.  "SM  \  :  Mnle  pnlient,  a-t,  twenty^eiffhi.  ociniplAin*  j 
ing  of  hwidiiche  of  twenty  yonr***  dunilion  whiih  ff»llowcd  a  €iit  on  the  right  *id»*  «>f  th<*l 
foridiead  and  the  result  **{  a  fall  at  the  ufrv  of  eiglit,  Siuin  after  this  injury  he  Ihib;iiii  U*\ 
*iufltT  fmai  lieadnrhe^,  rY»nij>l[tine<l  of  fmrtieularly  in  ihh  re^ion»  which  incrviurd  inl 
severity  until  they  Imm^wic  nlinortt  unlK^:4rahh\  At  htni  th*?y  .'u«umed  n  ]*anixy^niH\  ty|j#l 
and  wen*  [Kre<LH?fletl  hy  a  premrmilion  of  an  aura.  Eye-}*tniin  atid  other  r*iuniiun  cnit««'*J 
of  hea<laehe  were  eliminated  In'  eareful  exaniinaiinn.  KinaMy  wan  trephit»ed,  a  « 
dopreHsiori  lK?ing  foiind  in  the  luine  ;  no  j>artieidar  h*sion  found  in  or  about  the 
Jjuru  apwared  mi  health j  that  it  w^is  not  opene^l.  Wound  healed  pnjjierly ;  ^n 
eomnletely  reliev^^d. 

1  wo  Hiniil»r  caH*«  hftve  lieen  reported — one  by  Horsley  mid  one  by  Weir — rpiefrwl  t©J 
in  Ptorr's  Brain  Sur^eiyf  p.  272, 
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Intracranial  Tumors. 

Until  within  a  few  years  tumors  within  the  cranium  were  regarded 
as  having  great  pathological  interest,  as  affording  opportunity  for  bril- 
liant diagnosis,  but  as  so  essentially  hopeless  that  but  little  attention 
had  been  given  to  the  feature  of  their  therapeutics  or  oj>erative  relief. 
Interest  in  the  subject  was  enhanced  by  discoveries  in  the  field  of  cere- 
bral localization,  and  finally,  as  the  result  of  greater  exactness  in  diag- 
nosis and  greater  experience  in  experimentjil  surgt»rv  upon  the  lower 
animals,  it  was  discovered  that  a  certain  small  j)roiK)rtion  of  them  were 
amenable  to  surgical  treatment  with  a  reasonable  degrtH*  of  security  and 
safety.  The  brain  is  no  longer  a  terra  incoynitUy  nor  is  it  now  a  siuictnm 
which  none  may  enter  nor  explore.  There  is,  moreover,  gocxl  reason  to 
believe  that  with  greater  accuracy  of  anatomical  and  physiological 
knowledge,  which  shall  permit  more  accurate  IcKalization  of  lesions,  we 
may  go  further  with  success  than  we  have  yet  dared  to  g(j.  As  the 
writer  remarked  in  one  of  the  early  public  discussions  on  this  sub- 
ject in  this  country,*  "  Not  much  less  astonishing  than  the  discover}- 
of  the  planet  Nej>tune  at  the  spot  determined  by  the  suspicions  of  Le 
Verrier  was  the  first  discovery  of  a  cerebral  lesion  at  exactly  the  point 
indicated  by  careful  study  of  somatic  (list urbanises.  lioth  were  wonder- 
ful examples  of  inductive  reasoning."  This  is  not  the  place  in  which  to 
discuss  the  general  pathology  of  tumors  nor  the  physiology  of  the  brain. 
There  are  large  monographs  to  which  the  interested  reader  nuist  be 
referred  for  particulars  in  these  directions.  We  can  only  attempt  a  brief 
review  of  the  salient  points  which  may  guide  the  surgeon  in  diagnosis 
and  in  operation.  Most  of  these  cases  are  referred  to  the  surgeon  by 
the  specialist  in  nervous  diseases  or  the  general  practitioner  with  a  diag- 
nosis of  probable  lesion,  which,  however,  should  be  confirmed,  if  pos- 
sible, before  operating,  otherwise  he  should  decline  the  responsibility 
unless  the  operation  be  represented  and  accepted  as,  at  least  at  first,  a 
pure  exploration. 

Frequency  and  Variety. — Tumors  of  the  brain  and  meninges  occur 
with  about  equal  frequency  during  childhood  and  adult  life.  The  cases 
collected  by  Starr ^  and  by  various  other  authors  show  that  in  order  of 
frequency  they  stand  about  as  follows ;  Tubercular  gumma ;  glioma ; 
sarcoma ;  cysts ;  carcinoma ;  syphilitic!  gumma  ;  with  a  small  proportion 
of  fibroma,  etc. 

In  all  probability,  gummata,  either  of  tubercular  or  syphilitic  nature, 
are  much  more  fre<|uent  than  all  the  other  varieties  put  together.  Yet 
but  relatively  few  of  the  latter  find  a  place  in  literature.  This  is  par- 
ticularly true  of  tumors  in  adults.  The  explanation  of  this  is  probably 
the  influence  of  treatment  in  dispersing  syphilitic  new  formations,  while 
over  others  drugs  have  little  or  no  influence.  Gliomata  and  other  forms 
of  sarcomata  appear  about  ecjually  frequent  in  childhood,  while  in  adults 
the  latter  predominate,  as  do  also  the  carcinomata.  CVstic  tumors  are 
either  of  independent  origin  or  arise  from,  degeneration  of  other  forms. 
The  parasitic  cysts  arc  very  rare  in  this  country — nion»  frequent  on  the 

*  "Surgerr  of  the  Brain,  based  on  the  Principles  of  Cerebral  Ix)calization,"  N.  Y, 
Mfd.  Jourruy  Nov.  3,  188H. 

*  Brain  Surgfry,  p.  202. 
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etmtiiioiit  of  EiirotK%  where  Kiieheiimeister  luis  collected  eighty-eight 
i'iij^'.s.  Cysts  wliirli  nre  merely  tliu  result  of  hemorrlui^*  are  scarcely  to 
be  reeki>mHl  :tinrjiiy'  tumors  proper,  yet  I  have  thouj:^ht  best  h\  include 
them  heiv,  shirt^  they  pnidiice  S4jme  of  the  syuiptouis  nf  tumor,  e8|jeciiilly 
when  Iwiited  hi  tlie  motor  area*  Some  foruu:*  of  tumor  are  more  likely 
to  he  multiple  than  others.  Tfiirt  is  partieularly  true  of  tulxTculnr  ^iim- 
luata,  whi<^h  iire  so  freoiteutly  Uiultiple  tliat  syiuptoius  puiutiujj  tn  more 
rlian  iiue  tumor  would  make  jirolKihle  a  iliairnosis  of  tul>ereulosis. 

(lu  this  ruim<'etion  the  tj(iestii»u  uiay  l>e  r.iis^Kl  whetlier  a  diagnei^Ls 
of  tubefeulosis  slioultl  be  regiirded  as  eoutmiudieatiug  o|H*ratioii,  Berg- 
manii  thinks  that  it  should,  while  H(*rsley  takes  the  opposite  view,  «ive 
in  eases  of  distiuetly  uudtiple  lesion*  Several  sur^c^ms  have  certainly 
su*veasfully  removed  a  number  of  tnl)ereular  tumors  without  relapae*) 

Gumma  Ix'in^  t!ie  Ibnn  of  tumor  uiost  likely  to  develop  in  a^lult^, 
when  a  diagnosis  is  at  all  nuivrtaiu  the  test  (»f  speeitic  treatment  should 
Ix*  always  apjilied.  Yet,  if  we  follow  Ilon^Iey's  advice,  the  dnnitiorj  of 
medieinal  treatment  should  not  exeee<J  six  weeks,  providing  no  markeii 
improvement  be  noted/     Starr  would  extend  this  time  to  three  moiitlis. 

As  betwtvn  the  various  eaneerous  tnnuirs  of  the  brain  it  is  virtuaHy 
impossible  to  differentiate,  unh^ss  the  presc^nee  <»f  tumors  elsewhere  in 
tlie  liody  may  give  some  evidence  of  value.  (Ilioma  is  the  most  va.se u la r 
of  any  of  these  tumors  ;  eonset|Uently,  it  has  more  or  less  of  tlie  cn*ctile 
character  and  may  vary  in  size  within  certain  limits.  If,  then,  there  lie 
marked  variatic ms  of  intracnmial  pressure,  we  may  have  gfxxl  rciisun  for 
diagnosing  glioma.  These  4';ist*s  may  idsi)  be  accorapiiiied  by  hemorrliuged 
in  *>r  near  the  tumor,  wiiieh  will  furnish  apoplectic  symptoms  Never* 
theless,  thes*:*  are  m»t  to  l)e  cxpeetetl  in  every  ease  :  they  arc  simply 
incli*'ativc  when  they  iH-rnr. 

Obviously,  the  tumor  m<jst  suitable  for  oj>enition  is  that  which  b 
firm,  enc^iipsulatedj  and  non-vascular.  Many  of  the  sarcomata  c*>mply 
with  these  conditifais  ;  the  true  gliomata,  never*  A  cuse  in  which  there 
art*  n(»  vascular  symptoms  is  therefore  mt>re  promising,  while  one  in 
wbi(*!i  tfiey  are  tlistinetly  })resent  cannot  l>e  reganltxl  as  favomblc.  The 
tubercular  tumors  are  seldom  eue?i])sutated,  antl  usually  there  is  a  zone  of 
inHltration  about  the  prini4{>al  mass  wdiieh  constituti'S  a  dangerous  area, 
siniMi  to  remove  it  is  often  to  create  Xmy  much  havo**,  and  to  leave  it  is  to 
invite  sjKXHly  recuiTcncc  or  reinfection. 

( >f  the  various  eystie  tumors  of  the  brain»  not  the  Iciist  interesting  are 
tliose  i)f  the  araeluiuitb  These  are  often  found  in  the  ins[inc^  and  arc 
genendly  ass^K-iateti  with  some  deliilitatxHl  eondition  of  the  !)lno<l  or  the 
nervous  system,  as  has  been  shown  l)y  Sntlierland.*     After  ex|ioisurc  by 

'  That  s^ypliilitic  gumiTm  may  jrive  rise  to  nlamiinit  gyiuptnnis*  mid  ilml  h  may  he  *ocy 
oeoflfulty  iJeiik  willi,,  m^l  apimrnenlly  ptrnianently  curtH],  by  openUion,  \*  itliiivtniteii  in  the 
case  of  a  woman  of  lliirty-nini^  a  putient  of  my  eoUeaifiiet  Dr,  PriniienUr.  who  opcrmtod 
for  a  legion,  evidently  of  oomidomble  ma^itude,  in  1890,  eiddng  an  invoW^d  ar» 
exceeding  a  silver  ilolljtr  in  size;  idwv  an  ort*a  of  iindorlying  pia  a.i)d  oortei  «H»ru«  two 
iiichcH  in  diam*'ter,  leavin«?  a  depressiinn  ihree-foiirthN  of  tin  inrh  diH?p.  In  liotta^  Um 
iinionnt  of  c?crebr.il  HiibusliUKt'  removed  uqanltLHi  one  nnd  a  half  tabIe^}icicinfulB,  CCWW* 
spondinf?  in  lociititm  to  the  inferior  |mrielal  tx»nvoluti<m,  anpilnr  gyrus,  a*^^  •-•M'-rW 
(wirii^tal  t'onvf»hi(i*»n.     Sbt*  made  a  cinnplete  recovery,  :ind  ha?*  pi'itinini^i  %v»  J  itip 

of  pre"*ent  writinif.     Tiii»  ca-ie,  it  will  l»e  «oen,  wni«  operated  on  quiu*  in  IM.1  Mth 

vievTK  emineiatetl  by  Horsley,  and  shows  ibe  advuntaj^e  of  surgical  mea^urt^  over  drii^ 
irentment,  ^  Wt^t  Ridiiuf  Lutuilk  Efjjcri^  voiL  L 
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Boval  of  Ixine  they  appear  as  reikiyi,  pulpy,  fluctuating  swellingrt^  bt** 
^l^th  whk'Ii  tlm  outline  of  the  e(mvt»lutiun.s  is  not  to  he  made  out.  They 
adhere  to  the  visec^nii  aratlin*>id,  especially  tdtui^  the  lissiires.  Wilkes 
ha*5  stated^  that  tliey  are  ftaiiid  usually  mi  ouly  rme  side  uf  tlu^  head,  hut 
Sutherland  has  reporte<l  10  ciist^s,  5  of  which  had  eyst.s  on  hoth  sides* 
These  eyst8  may  Ixj  so  extensive  as  to  practiailly  envelop  the  heniispheres^ 
but  tliey  u.snally  take  the  form  of  a  small  tuin«)r  or  may  eunsist  of  two 
lai^e  Hat  walls  oi'  organiztKl  lym|)lL  They  may  be  m  >mi\  as  not  to  be 
removed  without  tearintj:,  or  so  strong  as  t<»  Uvnr  rou^Ii  handlintj.  Even 
wfien  th4'y  lir  apparently  isolated  their  substance  may  eniitain  minute 
vessels.  They  must  lrt^|uently  fnlhov  [>Ihvvs  and  injurirs  to  thr  hea<l. 
Ail  conditions  whieli  eoutribute  toward  cerebral  enugestion  are  etmspiring 
caU8eH.  In  the  course  of  their  furmati*^n  they  may  appeiir  as  thin  layers 
I  if  blfMHi,  so  s(»ft  as  to  be  easily  rnlrlied  away  hy  the  finger^  or  as  tliiek 
hmt he ry  clots.  S)  far  as  tlanr  eiteet  uinm  iutelHgenee  is  mutinied,  they 
are  frequently  found  in  the  insane,  and  seem  tn  cnuse  orgtnnc  dementia 
or  various  degrt^es  of  idiocy  and  imbecility*  When  blood  is  so  effiisi'd 
into  the  arachnoid  as  to  leail  to  this  cyst-formatitai  the  liemorrhage  is 
usually  slow  and  gradual,  and,  the  sniTounding  parts  beeumiiig  aeeus* 
ttmieil  to  the  prest»nce  of  blocjd,  no  a<Hite  symjitoms  follow,  at  least  not 
at   first. 

There  is  no  one  symptom  present  during  life  which,  tnken  by  itnelf,  h 
diagm>stie  of  an  aniehnoid  evst,  but  l»y  a  combiuatiiin  ♦►f  syni|>toms  we 
may  make  a  tentative  diagnosis,  such,  for  instance,  as  organic  tiementia 

Fm.  440. 


AlTTtphy  of  one  lu'ml«|»hen%  resuU  *jf  prfssuiv  {WoorJ  Mu*ieum). 

in  an  intemperate  mini  with  asymmetrical  sknil,  unequal  pupils,  poor 
iMMlily  health,  impoverished  bloud,  nnd  with  a  liistt>ry  of  injury  to  thf/ 
head.     Hewett  lias  called  attention'  to  a  t*as<j  of  dissemimUion  of  blood 


'  Jaum,  ^  Ment.  ScL,  April,  1865. 


*  MtiL  ami  Chir.  7}nim.t  TuL  xxviii. 
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in  patches  oA'er  the  surface  of  the  arachiiiikl,  the  infervt'iiing  tuitt^  \mu{ 

natural,  with  extnivasation  into  the  cniviiy  of  thr  .-^mir.     Ihe  pat'iHtl 
llxvd  nhw  (lays,  and  vtwh  \rdiiih  (if  UhnA  was  fciinul  alrwidy  cnvt^nxl  hy 
iiK'Uibraiie  of  its  own,      ft  is  liovv  nnivrrsiilly  u^i\hh1  tliat  the.s« 
farmed  by  some  change  ornirniig  in  the  fXtnivaHJiti'ti  l)h*«wl,  ,i  iij 

they  are  (hie  neither  to  sjilittiii^  uj>  <»f  tlie  tliini  nor  to  or^nization  a/i 
lymph  previously  |MiUi'erI  nut,  Tlie  results  of  eoutinnous  pn?^ure  by  ctjj 
of  this  fharaeter  are  well  i!liistmte<l  in  Fi^.  440. 

Dernmid  eysts  m-eur  inside  tlie  rmnial  eavity  as  well  as  fmti^hlp.  Tlie 
are  met  witli  both  in  the  nieoibraues  and  in  the  bniiii.  They  an*  mu 
efinnuouty  obsiTved  in  the  ftillowing  l<Mati)in-.:  in  the  Meii^hliorluNid  «>(> 
the  petrcMis  portitu*  of  the  temporal^  i»f  wliieli  variety  2t*  eus<»s  have  l»ee< 
gathered  hy  Miknliez;  in  the  oecipital  n/gio!! — 1  eassc  reporte<l 
Mueller;  iu  the  frtuital  region  and  hone — 2  ea?ii*s  by  Esinarcdi  ami  i'l 
veilhier.  Tliesewere  for  the  nu>st  part  situatiil  in  the  Iwuie.  Naturallyjl 
deruioids  of  the  j>etrons  bone  ar<'  most  wisily  exphnnnl  hy  the  eruhry* 
oio<i;ieal  th'velopuieut  iif  this  part  of  the  eraniunu  (Vstswhieii  ait*  n^alljf 
eutithnl  to  bt*  eonsidered  [is  dermoid  have  been  fh^n^-ribed  not  infriHiuentlj 
as  ehoU'steatomata,  whieli  were  at  «ine  tiuu*  sjK»ken  of  by  \'irenow 
*' pearly  tumiirs,"  They  have  l>eeu  found  iu  the  toreular»  in  the  tentoriun 
jnst  above  the  auditory  lueatus,  and  at  the  »Mri])it<Mnast<»id  fif^sure,' 

Dermoids  have  als<»  1h*<'ii  biuncl  iu  the  braiu  itself,  Imek  i^f  the  |m 
in  and  annujd  the  nieihilla  ;ind  eerelM^Inm.  lutntenmial  dennoiJ?^  ^^*m\ 
to  iuerea.se  very  slowly  and  iusidiously,  anil  are  very  sehloui  prtKJuetivt 
of  symptoms  and  signs.  Only  under  unusual  eiremnstaneej^  do  thevgivfl 
rise  to  (jrimary  troulde,  as  itj  a  ease  rt»port4Hl  by  Kstnareh,  wlien'  a  di*ff 
uioid  of  the  [ietrous  bone  |R'Hiinited  into  tlie  tyuipanie  i*avity,  and  rntfl 
the  oe*nisinn  of  a  purulent  leptomeniugitis.- 

The  prineipal  other  form  of  eyst  met  with  in  the  brain  is  the  h%'Hati<l 


'  A  very  Iritt*rustiii|;f  cjwe  of  Ogle's  U  ns  follow?* :  Jujit  nlK>ve  ilu.'  ♦KvieUal  hjimc  i 
woii  found  Hii  itijeiiiii^,  uilmiUinf?  an  tmlinsiry  (m"'*^**  ^^o^^l^  ea<'<«4'<t  iihliqiiily  Ui  tKv  I 
side  of  tlio  i*knlL     Hi*re  wan  ftuiud  a  tninor  1 J  irnlu*>  Imi^*,  1  intli  hmatl.  t^nnat'Ct^d^ 
the  duTftt  which  hswl  iKnTt  piiHlied  aj*ide  ht  the  niniis,  jiiid  which  itHiiieried  irith  ibc « 
ing  in  the  bone.     In  the  tisUikniH  intik  were  (oiiml  neve  ml  hsur;*. 

^  Sfvotm  Cy.^tn. — The^e  are  m  he  liisOngiii^heil  fr<»ni  the  i]ertii(»i«iH.  which  miy  citfiuifl I 
more  or  less  »eroa^  thiid      Jliev  are  ev^eii  inttre  r:ii"e,  e.xecpt  th<i^«  uhieli  are  disiifiellj  ««f  I 
fieniorrhugif  orij^in,  lleineke  Kavinj;^  lieeti  :thle  to  ertlk*i't  hut  eijihl  di^linel  c»i*e»  of  thii I 
Umd.     In  one  »ndi  ea-He^  re|noli,'<t  l*y  Weiss,  (lie  eynt^  develo|»e<l  »tiihh*nly  ten  tin)^  ai/t«f I 
hirth.      Ill  inosl  of  thetse  ciihch  ihev  were  of  f^in^renitjd  tirisrin,      Kive  times  such 
been  fruiiid  in  tlie  tH^eieital  rejcion,  tuice  ahmii  ilie  snitrittal  Mutur«?»  ••mx-  at  5 
angle  nf  the  orbit,  and  oiu^^  at  the  ^iile  of  the  frcuHnl  and  teni}HM-:it  n'lnott.     t 
ocei|>ihil  cyM«i,  three  were  locate*!  Ix^tweeii  the  «kin  and  liie  ji|MmenPf«^i*.     <>i>»?ofl 
was  the  siase  of  a  ehiidr*  hk^aid.     In  another  one.  the  j^iw  of  a  \h*u\  «»i^  -^renjovc^l 
w(*T*iaa  ai»ed  iweiity-llive— there  were  foutid  loiineroiw  o|icniiijL^  in  the  UMi(%iK^-liidf«l  OB^J 
by  rlhrouK  tii^iie.     Twn  of  the  eijifhl  were  innltiloeuiar  e>>t*»,     In  Wci*«'«  anf*e  the  r^»twii  ^ 
Hunal  In  l»e  tnuisluront  an<l  to  He  in  the  de|in*^ion  of  the  b-me.     It  whs  fir^  |tun*"t»irT<L 
and  after  retillinp  wa>i  inei^*ed.     heath  (Kvorn-d  hy  iiieiihi^itih.     It  is  fK^t^i*'  *****  *'  ^'•* 
home  of  theise  eai*«  were  originwlly  ^rnall  nienin^icH'eles  whieh  hnd  '  '  '    '       r 

intni-uterine  life.     It   nii^bt  eanse  eoiHidendile  ditheidly  (o  disin»_ 
eyst  and  a  t^^j^halocele-     Stilli  snnie  of  theio  have  U'en  ho  flacind  ihii*  — 
distinetlv  that  there  wjt-t  no  Innny  np<'ning  l»etween  them.     In  <««/  of  dooi 
needle  «boidd  nettle  the  qneslion,     The^e  ea>t»s  inicht,  in  some  ni«ibiitn\  r  _._ 

other  cytst«  of  eongemtal  orijjiii — /,  r.  tho«*c  of  bniiieliinl  ori|;in,  -ineh  a**  huve  \twn  j 
by  Otto,  Heincke,  and  S<»emmennK' of  tive-monlb  fiettittes,  in  whieh  [Hvidiar  dmihti 
fille<l  with  senim  were  obi^^rvtHl  along  the  posterior  siirfaee  of  the  neck,  <*J(te»dit||e  i 
the  cnuiium  aronnd  to  the  ear^  and  helow  to  tlie  level  of  the  BcnpuliP. 
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or  echinococcus  cyst,  which  of  course  belongs  to  those  of  parasitic 
origin.  Hydatid  disease  of  any  form  is  verj'  rare  in  this  country,  and 
is  usually  seen  among  immigrants.  Nevertheless,  a  few  cases  met  with 
in  the  brain  have  been  described.  Mudd  ^  rejwrts  a  case  of  this  kind  in 
which  the  tumor,  present  above  the  right  ear,  could  be  indented  on  firm 
pressure,  and  which  returned  to  its  place  with  a  sort  of  snap  when  pres- 
sure was  released.  There  were  signs  of  cortical  irritation,  evidenced  by 
paresis  of  the  left  hand  and  arm,  and  then  of  the  entire  left  side,  which 
finally  merged  into  complete  left  hemiplegia.  After  incision  of  the  dura 
and  operation  a  clear  watery  fluid  esca{>ed ;  a  number  of  cysts  were  found 
and  removed.  The  excavation  in  tlie  brain  left  by  their  removal  was 
cleaned,  and  the  patient  made  a  proper  recovery,  although  there  was 
some  hernia  cerebri,  which  was  obviated  by  pressure.  From  the  initial 
symptoms  to  the  date  of  the  operation  was  eight  months. 

According  to  Cobbold,  out  of  327  cases  of  hydatid  reported  in  litera- 
ture, 22  only  were  found  in  the  brain.  Up  to  1883  only  19  cases  of 
echinococcus  of  the  brain  had  been  reported  by  Steffins.  Since  then 
about  9  others  have  been  collected,  on  3  of  which  operation  had  been 
made,  and  of  which  3  only  1  recovered.' 

It  is  interesting  to  note  that  after  removal  of  cysts — and  this  was 
particularly  noted  in  Mudd's  case — as  after  certain  otlier  operations  upon 
the  brain,  there  is  pyrexia.  The  question  of  heat-centres  is  still  un- 
settled ;  but  these  have  been  placed  by  Hughlings  Jackson,  Ott,  and 
others  in  the  neighborhood  of  the  corpus  striatum  and  in  some  place  in 
the  neighborhooa  of  the  fissure  of  Rolando.  Both  of  these  heat-centres 
were  implicated  in  Mudd's  case,  and  the  temperature  was  highest  when 
the  hernia  cerebri  reached  its  greatest  dimensions — i.  e.  109.4°.  With 
the  reduction  of  the  hernia  by  pressure  temperature  returned  to  the 
normal.  In  a  case  mentioned  by  Siiwadouski,*  the  pyrexia  could  be  ex- 
plained post-mortem  only  by  the  existence  of  a  hydatid  cyst  in  the 
corpus  striatum. 

There  are  cases  on  record  of  spontaneous  discharge  of  small  hydatid 
cysts  through  the  cranial  bones,  as  well  as  through  the  nose  and  mouth. 
Cases  of  echinococcus  cysts  nipturing  into  the  ventricles  and  thus  causing 
death  are  also  on  record.  There  is  nothing  peculiar  in  the  hydatids  oi 
the  brain  which  facilitates  diagnosis  more  than  in  similar  cysts  in  any 
other  part  of  the  body. 

Tumors  arising  primarily  from  the  meninges  may  press  upon,  or  later 
secondarily  involve,  the  brain  beneath,  and  will  he  in  most  eases  indis- 
tinguishable from  tumors  of  the  brain  proj)er.  According  to  their 
location  these  give  rise  to  localizing  symptoms.  In  some  cases  thercvvill 
be  complaint  of  pain.  It  must  not  be  forgotten  in  this  connection  that 
tumors  arising  from  the  s(»iilp  or  from  the  bone  may  grow  downward  and 

Sress  upon,  or  even  attach  themselves  to,  the  brain,  and  in  this  way  cause 
isturbances  of  a  character  not  essentially  different  from  those  of  primary 
intracranial  origin.     These,  of  course,  permit  of  examination  and  diag- 

^  Am,  Joum.  Med.  Sei.,  April,  1892. 

'  One  of  these  was  operated  on  by  Castro  of  Buenos  Ay  res  (Jahrbtt4'h.f.  Kinderheilk.y 
vol.  XX.) ;  the  second  by  Verco  ( Annales  del  Circulo  Argentino,  Oct.,  1889) ;  and  the  third, 
the  successful  one,  bv  Graham  and  Grubbe  {Am,  Med.  Joum.^  July,  1890). 

»  CmtralhU,/,  med.  Wissenschaft,  1888,  No.  8. 
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nosis  ill  a  way  not  t<»  Ik'  tinniglit  of  in  the  other  inistanc'e.     They  have 
alrcnnly  been  discusstHl  at  sutlirient  li*ngth  under  the  captiuii  IntVetun 
of  the  Scalp  au<l   I^unes  <»f  the  SUulL^     Thetse  tunioi>  uf,  I'ur  thr 

Fin.  441. 


Turaorof  dura  (\\> 


part,  malignant  growth — filmjmata  springing  from  the  dura  aod  < 
niata  ari.^ing  irsually  from  the  diphje — ^are  iKTa,'^ionally  met  with, 
primary  malignant  di.-ca.^e  of  the  deep  and  more  delit^te  oiembranc^i 
{Mis-^ilde  1:4  shown  by  munerous  eiLse.^  on  riH?ord,- 

Situation  of  BK.viN-TUMoits. — Information  of  some  vahie  am  k 
arrived  at  fmni  the  8tudy  of  statis^ties  witli  regard  to  the  situiititttnii 
iiitraeranial  tumors.    With  regard  to  thuse  pertaining  to  the  hmin  al^neA 
one  may  learn,  hy  referenee  to  Star^^^  Brain  Sunfcrff^  that  f^f  6<H»  turin»rHt"i| 
the  lirain  in  (children  and  a<hilts,  1X5  were  in  the  wrebral  uxIn  im^lwiin 
in  that  tcnii  thr  liasi!  ganglia  and  internal  i-iipsuhs  the  eorjwmi  \\im\r 
geiniiKi  and  erura,  tiie  pons,  aiu!  tlie  medulla  ;  eons^Mpiently,  the  ha^Mifj 
the  brain,     Suf!i  tumoi>i  UHimlly  giv'e  rise  to  numerous  hx^al  j^ymirtm 
largi'ly  those  <d'  involvement  of  the  eranial  nerves.     Up  to  the  pn^nll 
day  t!iese  tumctrs  arc^  regtinled  as  inareessilile  by  the  Rtirgeon*  aiiJ  t^'i^J 
setpiently  not  amenable  to  treatment.     Tliere  were   141    tumors  of  th 
eerebelhim,  whi<*h  were  t\vi(*(^  as  rommon  in  eliildri»n  aj<  in  a<hiltj^— <^>o  ^^ 
of  whieli  cjpenitions  wt're  matle,  in  U  of  whieh  H)  the  tumor  wj*^  ri4»l  fi»iit*<L 
In  2  e^-ses  it  wan  fonntl,  l>nt  eon  hi  nut  be  reraoveiL     In  o  etuse^  it  hti 
removeil,  and   3  of  these  died,     10  per  cent,  of  the  600  ta.**?*  wei 
mtiUipIe  tumors,  wliieh,  sc>  far  as  at  present  we  am  gi>,  must  lie  re^riW 
as  inoperalile — [lartieidarly  so  when  the  diagnosis  win  \te  mialv,  '*in*'* 
t n mors  w  1  li « -h  a r< •  d: i s t i n et ly  m n 1 1 i ph '  w i  1 1  p n *\x\ I dy  t lie rehy  show  1 
selves  to  be  Ix^yond  the  possibility  of  ojjenitive  relief 

*  Virf^  Delagunl^re,  Archills  provinc.  tlr  €%ir,^  ii.  p,  ft2- 

*  Reyruoiiil  {Buil.  if  la  Soe.  fTAnrtl.,  Deo,,  1S93)  reports,  f,  f/.*  such  n  ci\<-«^  \i 
thirt3'-three>  ^iving^  no  previous  history  tti>  tiei^tite  j>aralya?d  withiuii  aii.»T*th»5 
eyes  tHMnjT  also  afl'erted.  The  p*yt'hiral  syrn|M«>inH  nnjsiMt4_tl  of  rnn  * —  '  r^uru^.  - 
nary  lyjjt'.  Autopsy  <J|jiel<t8e«l  i*  tumor  in  the  fnuitnl  region  i»ti  i  ijra'f»  "•"' 
ttdhVjvnt  U>  the  dura.  By  careful  dk^ction  and  cxaniiniition  it  \i-  — ^  Lvidt-ol  t^ 
the  tumor  aro?<e  primarily  from  the  amclinnid,  whh  a  «iircomii»  aiid  that  int^'  *^  ^ 
occurred  repeat^  small  liernorrhagetk 


Murmiiui  i»f  hmin  <r.r«.  A.  Museum,  N 

enoiipjii  to  liave  hwu  ri'iiclKHl  hy  tin*  siirpun^  i\iu\  iiiinnij?  these  eases  46 
pre^^iited  ekiir  iiiilieiitiniis  lor  ojicratioii,  aiiil  <»f'  thcst'  lattrr  iu  at  least 
37  tlie  utteTn|it  woiilil  in  all  |iroljal>ilily  have  hern  sueee.s.<fiiL  Tluit  is, 
out  of  600  tumors,  37  eoiiltl  (lave  Ix-eu  uiuluubtftUy  removed — i  r.  nlHrni 
6  p<?r  cent* — whieh,  iiietleet,  retUice^  tlie  ji4*ssil)ilitie.s  of  Hiir^ery  iu  iutm- 
cmiiial  growths  to  a  really  discniinij^nngly  small  |)ereeiitajLr*'.  Hale 
White  studied  100  eases  of  tiinii*r  i'vmu  the  niuseuni  of  ( Jay's  Hospital, 
and  found  10  which  n»i^ht  hav*-  Ikho  siifely  reiiiovctL  Mills  nnd  Ijloyd 
also  found  10  per  eent.  of*  «';isps  amenable  to  o|)enition.  Kuapp'  esti- 
mates that  7  per  eent.  out  of  4m5  cases  collected  by  Benihard  con  hi  liave 
IxH^n  removed,  Dana  has  liad  an  exceptional  ex|ierieuee,  antl  states  that 
of  2d  easc'H  under  his  i^bstivatinn,  in  5  removal  eonld  have  been  made, 
Aven^rinir  the  results  (»f  all  thesr  nljservers,  we  pitlier  that  alnMit  7  per 
cent,  of  eases  of  brain-tumor  are  suitable  for  opemtiiin  for  radienl  relief.^ 

'  Intraer<ininl  Orotrlhu. 

'Seydel  {Verhamli  der  Dmt  Gm^hrhaft /,  CA/r.,  189*2 1  di^icovercd  a  record  of  100 
br!iin-tii«nt*m  amnn^  llie  riM'nrilH  of  H4SSI  auiO]>sies  in  the  Miinirh  Pathnlng^jcal  Institute, 
only  3  nf  whir  li  Hid  he  ronsider  opentble.  Tidx^rculoBis  wn.H  ihe  tisiiij^nfd  ctiiiracter  of  27 
of  the  1*KX  <Jf  ,")()  eiises  of  bmiii-tiiinMr  di^^overed  by  Beck  in  cxnmininp:  (U77  iH>st* 
mortem  recordii  iu   lleiJelberg,  24  were  excluded  at  once  an  entirely  inoperabte.     In  4 
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Undoubtwlly,  luiwevcn^  thore  are  as  many  more  in  which  relief  of  [ 
sure-symptoms  woultl  1m?  al1V»r<lcHl  by  what  ha>5  been  called  bv  Weir  and 
others  **  relief  ijpening."  Obviously,  the  eoiK-liision  is  Dot  favorable  to 
SI  I  rgi  1 11 1  i  11  te  rf  e  re  n  ee. 

The  deiluetioii.^  which  one  can  properly  make  from  careful  etudy  of  J 
these  recorded  easi^^s  are  that  in  a  given  ea,s<,'  prest;ntiug  mgn?  nnd  s^tii| 
toms  of  bniin-tninor,  with  such  htcal  syniiitoms  as  indit^iite  thul  tU  sitihl 
ation  is  in  or  near  the  cortex  of  the  hemisphereiii,  trepbiniiig  is  indicated^ 

Fio.  443. 


i>devta<>i'^ 


u  tlie  homlsphere«,  posterlorlf  (IT.  S.  A.  Moscam,  No.  MOP). 


especially  if,  after  a  csirefid  antieyphilitic  treatment  haji  been  carried  out 
for  several  weeks,  there  be  no  im[>rovement,  and  if  there  be  ala>  ^^ 
symptoms  or  signs  indicating  mnhiple  tmnor,  particularly  in  tubcrcolar 
cases. 

Seguin*  believes   that   before   ojKM-atiug    for   luiirn-tumor   diii|fnoS*  ' 
ehould  be  carefully  made  out  along  five  ditfereut  lines  of  in<jiiir\\  s(M« 
of  which  have  been  ah'cady  considered; 

L  Diagnosis  c»f  location ^  whether  or  not  in  ur  n\K>n  the  heiwi^phcP*i 

2.  Determination,  if  iv>ssible,  of  exact  location  ; 

3*  Determination  as  to  w^liether  cortical  *)r  subcortical ; 

4.  Determination  of  the  s<»littjde  or  mnltipHcity  of  lesion; 

5.  Estimati(»n  of  its  chanicter. 
1.  The  iirst  is  basenl  on  tlie  gradual  develo]mient  of  symptoms,  *u<*  | 

as  headache,  convulsions,  local  or  general  ji^iralysis,  extension  of  ti^ 

auea  no  tumor  bad  been  Biwpocted.  The  remaining  20  bid  been  more  or  Urn  roirfik* 
mnd  probably  would  never  bave  Iteen  bmughi  lo  the  opeiuUng  inhU*.  Oijly  S  <rf  ij* 
entire  numW  were  regnrded  as  operable, 

*  Am,  Jounu  Mai  ScLy  1880»  July,  August*  and  September. 
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symptoms;  moderate  anaesthesia  due  to  choked  disk,  hemianopsia,  stupor, 
nausea,  coma,  and  slow  pulse. 

2.  To  aid  in  the  second  point  we  have  seldom,  if  ever,  direct  localizing 
phenomena,  the  patient  exhibiting  only  general  cerebral  symptoms.  This 
IS  particularly  true  of  the  frontal  lobes,  except  the  caudal  extremities  of 
the  external  gyri,  more  especially  the  second  and  third  ;  in  the  apex  and 
base  of  the  temporal  lobe  on  each  side  and  in  the  middle  of  the  lobe  upon 
the  right  side ;  the  external  and  basal  aspect  of  the  occipital  lobes ;  in 
some  parts  of  the  parietal  lobes  and  the  central  ganglia.  The  commis- 
sural fibres  are  also  included  among  the  inexcitable  parts.^  Per  contra, 
in  the  cerebrum  we  have  an  excitable  motor-zone  in  the  cortex  with  the 
attached  fasciculi  and  the  known  sensor}^  zones,  in  which  new  growths 
will  cause  localizing  phenomena.  Or,  to  be  more  specific,  tumors  of  the 
caudal  extremities  of  the  third  frontid  gyrus  upon  the  left  side  in  dex- 
trous persons  produce,  at  first,  slowness  of  si)eech  and  paroxysmal  motor 
aphasia.  As  tney  extend  toward  the  centre  of  the  zone  they  cause  paresis 
and  convulsive  movements  of  the  tongue,  the  face,  and  the  upper  ex- 
tremity upon  the  oppOvsite  side;  later  still,  motor  aphasia,  spasmodic 
movements,  paralysis  of  the  tongue,  face,  and  upper  extremity,  with 
occasional  spasms.  Tumors  of  the  basal  ends  of  the  pre-  and  jx)st-central 
gyri  cause,  nrst^  convulsive  movements  or  paresis,  or  both,  of  the  opposite 
half  of  the  toneue ;  later,  paroxysmal  motor  aphasia,  spasm,  and  paresis 
of  the  face  and  upper  extremity ;  and  lastly,  complete  paralysis  of  one 
half  of  the  tongue,  of  the  face,  and  upper  extremity,  and  permanent 
aphasia,  with  occasional  Jacksonian  movements.  Tumors  of  the  caudal 
extremity  of  the  second  frontal  convolution  where  it  merges  into  the  pre- 
central  gyrus  produce,  at  first,  paresis  or  convulsive  movements  of  the 
&cial  muscles  of  the  opposite  side.  Later,  there  is  the  addition  of  more 
or  less  motor  aphasia,  hemiparesis  of  the  tongue,  paresis  and  spasm  of 
the  upper  limb — the  fingers,  particularly — and  lastly,  permanent  paralysis 
of  the  face,  half  of  the  tongue,  and  of  the  hand,  with  j>ermanent  aphasia 
and  occasional  spasms.^ 

Tumors  originating  in  the  lower  middle  third  of  the  pre-central  gyrus 
first  show  themselves  by  spasm  and  paresis  of  the  opposite  thumb  and 
finger,  perhaps  the  whole  hand  and  forearm.  This  deepens  into  paralysis 
with  irritative  symptoms  in  the  face  and  tongue,  while  pronounced  sub- 
jective numbness  and  slight  tactile  anaesthesia  mark  this  form  of  growth. 
Tumors  of  the  upiKT  middle  third  of  the  pre-central  and  |K)st-central 
gyri  cause  only  symptoms  in  the  muscles  of  the  upper  arm  and  shoulder, 
which  extend  to  other  parts  as  the  growth  extends.  Tumors  of  the 
upper  third  of  these  convolutions  and  of  the  pre-t*entral  lobule  cause  the 
following  symptoms  :  First,  paresis  in  the  opposite  leg  or  foot ;  later,  by 
extension  of  morbid  growth,  there  are  symptoms  in  the  arm  and  hand 

*  Dr.  Starr  has  recently  related  to  me  a  recent  unpublished  case  of  a  venous  tumor, 
probably  cavernous  angeioma  of  the  dura,  situated  back  of  the  Rolandic  fissure,  which  was 
pemoved  with  very  little  laceration  or  disturbance  of  the  cortex,  with  rapid  recovery.  It 
was  found  that  there  was  complete  loss  of  muscular  sensation  on  the  opposite  side.  This 
may  show  that  the  muscle-sense  has  its  centre  in  a  region  distinctly  different  from  that 
governing  ordinary  motor  functions. 

*  In  the  Charity  Annnlen  for  1893,  Oppenheimer  has  reported  eight  cases,  going  to  prove 
that  the  area  on  the  right  side,  corres|H)nding  to  Broca*s  centre  on  the  left,  has  to  do  with 
the  sense  or  sensation  of  music.  lie  also  shows  that  amusia  may  be  present  or  absent 
without  any  reference  to  the  existence  of  aphasia  or  any  form  of  amnesia. 


and  face,  pnikilil y  never  apliasia,  exeept  where  tlie  growth  attains  coloi»al 
tsize*  Or  there  amy  be  iiivasiun  of  the  i*rura  i»r  centres^  of  the  opposite 
hemisphere,  thus  pnuhiring  u  M>rt  of  periplegia. 

TuMoxis  OF  THE  .Sknsory  Zcvne. — The  centres  best  known  to  us  are 
those  tor  halt-vision  and  iiuthljk^  speeeli,  and  tumors  here  show  them- 
Helves  almost  exeliisively  by  irritatiHU-synqitoins,  of  wliieh  latter  we  have 
but  little  knowli^l^e.  As,  lur  itistiiiiee,  a  patient  with  verl>al  deafness, 
with  marked  hemiplegia,  probably  has  a  tumor  involving  the  left  supe- 
rior or  (K>rso-tem])Mnii  ^ynis»  which,  as  it  grows,  wtnild  involve  lo4is  of 
ninsele-sense»  ami  later  aniesthesia  i>f  tlie  opjMisile  side  of  the  b<idy.  A 
patient  who  has  heatlaehe,  vomiting,  t^hfikiMl  tJisk,'  stupor,  iucix^ng 
Iieuimuiesthesia,  with  latend  hemianopsia  {dark  half-tielJs  on  the  same 
side  as  the  anaesthesia^,  without  lH"mis|>asm  and  hemiplegia,  cpiite  eej> 
tainly  Inis  a  tumor  in  the  white  substanee  of  the  iHripital  lobe.  If  with 
general  symptoms  of  eerebnil  tumor  we  note  hemian<^psia  ah>ne,  tliere 
is  almost  always  a  tumor  on  the  inner  or  mesial  asjK'et  of  the  oceipital 
lobe  oppi»sitc  to  the  dark  half-fiehis,  which  by  dt*wnward  growth  may 
eause  wreliellar  symptoms. 

3.  Determination  of  the  di'pth  of  a  tumor  is  ditfieult,  and  will  be  made 
out  by  studying  the  nature  and  liK-ation  of  the  signal  symptoms,  the 
presence  anil  onler  of  aj>pearance  of  spasm  or  paresis,  the  presence  or 
absence  (tf  heailaehe,  and  lc»cal  ciuinges  in  temperature, 

4.  The  diagnosis  r»f  s^Oitary  tumor  (»r  rmiltiple  tumors  must  also  re- 
main necessarily  doubtfub  If  occurring  in  a  tubercular  individual,  it  is 
probable  tliat  the  secondary  eerebnd  de]K>sit  is  multiple.  When  ditlerent 
eerebnd  centn^s  anil  systems  are  involve*!,  and  if  we  have  euineident 
symptoms  of  bassd  disease  with  injurj^  it  is  prolmbly  a  multiple  lesbian 
with  which  we  have  to  fleal* 

o.  As  concerns  the  nature  of  a  tumor,  while  one  might  operate  in  the 
ease  of  tubennilar  fm'us,  even  in  the  presence  of  simitar  disease  else- 
wliere  in  the  bcwly,  one  would  hardly  think  of  it  in  the  presi-nee  of  rec^jg- 
nizable  cancerous  growths  elsewhere  in  the  system.  Consequently,  the 
jsearch  shoulil  be  made  to  exclude  other  lesions  of  the  same  character 
elsewhere  in  the  bt»dy.  Hutchinson^  was  the  lirst  to  call  [jarticuhir 
attention  to  the  im]M»rtanee  of  the  pupil  as  an  indication  of  intracmnial 
pressure.  According  to  the  statistics  of  \V  ei.ssnian,  when  marktKl  dilata- 
tion of  otie  [mpil  i»ccnirred  it  was  20  times  out  of  24  in  the  seat  of  the 
extnivasiition  4ir  h^sion.  Along  with  tins  there  were  other  concomitant 
pandyses  of  the  external  ocular  muscles.  St>  in  the  case  of  hemorrhagi*s, 
simietimes  pupillary  dilatation  will  be  almi»st  the  only  evidence  as  tci  the 
side  upon  which  hemurrhage  has  occurretl,  and  will  jMTluips  la*  the  mo^l 
relialile  guide  to  tre[)lnning. 

Acconling  to  Ilorslcy,^  a  so-i»alled  ** suspicious  case"  of  braitt-luinor 


'  According  to  Xaunyn  and  Fnlkenheim  (  f  Vfrrr  Hii-ndruck,  Leipxifr,  l^****  V  f-h-^^-^  -^''k 
deiHL'ticla  not  «o  much  upon  ttie  intensity  of  brain -pressure  us  up<in  ttn 
«inKv     In  very  mpirt  inrrfii!*e  of  the  former,  w^  in  hemorrhaije  or  liii«ijiiit'     .. 
anil  ruptiire  nf  thi»  inkldie  mentn^*n1  nrtcry,  nt  tinder  other  circumiiliinccs  w  ii 
tion  or  prt*ssnre  oiviirs  rapidly,  :inil  where  there  i^  a,  rapid  increiK'  4»f  <:er. 
fluid,  pyniptamfc  of  neiinvrKtinUis  may  orcur  and  quickly  subside  in  whole  or  in  s  -' 
Vuk,  .ilso.  Wilder,  "Optic  Neuritis  as  u  Sign  of  riniin-tumor/*  C%cago  M*H    fU*^-  '  - 
Mav,  1894. 

^  I^tmdon  Ilofp.  Rep^^  voL  iv.  p.  20.  •  Brit,  MrtU  Jourtu,  1 ' 
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is  one  which  manifests  localizing  symptoms.  These  are  divisible  under 
Jackson's  classification  either  as  over-action  or  want  of  action.  The 
chief  symptoms  of  over-action  are  attacks  of  Jacksonian  epilepsy,  not 
infrequently  heralded,  even  in  cases  of  very  limited  lesion,  by  a  general- 
ized fit  of  complete  loss  of  consciousness  or  by  local  contractions,  which 
are  often  rhythmically  arranged,  or  by  subjective  sensations,  chiefiy  tactal, 
sometimes  local,  and  obtaining  the  title  of  "  aurse,"  although  frequently 
present  for  considerable  time  and  not  necessarily  immediately  preceding 
a  convulsion. 

The  chief  symptom  of  want  of  action  is  that  of  progressive  motor 
paralysis  affecting  one  region  of  the  body,  or  progressive  sensory  paral- 
yses affecting  special  sense-organs  of  one  side,  or  a  progressive  combina- 
tion of  both,  while  it  is  generally  held  that  one  or  all  three  of  the 
reputed  cardinal  symptoms  of  brain-tumor — namely,  optic  neuritis, 
headache,  and  vomiting — are  present,  still,  these  are  not  of  such  essential 
importance  as  to  justify  excluding  from  the  class  of  suspicious  cases 
those  which  present  the  other  symptoms.  In  Horsley's  first  case  of 
cerebral  tumor  upon  which  he  operated  there  was  neither  optic  neuritis, 
vomiting,  nor  headache ;  and  this  exemption  is  quite  frequent.  Conse- 
quently, to  wait  for  them  is  a  mistake.  The  one  direct  feature  which 
should  lead  the  clinician  to  suspect  the  presence  of  a  tumor  is  the  pro- 
gressive character  of  whatever  symptoms  may  be  present.  Errors  of 
diagnosis  can  be  usually  avoided  by  the  method  of  exclusion.  Inas- 
much as  the  appeal  to  surgery  is  usually  made  when  these  cases  are 
beyond  hope,*  it  is  most  important  to  know  how  lone  it  is  justifiable  to 
go  on  treating  suspicious  cases  with  potassium  iodide.  Horsley  holds 
that  this  treatment  should  not  be  prolonged  beyond  six  weeks,  unless 
striking  improvement  occur  meantime  ;  Starr  has  put  the  limit  at  three 
months.  It  is  everywhere  admitted  that  no  other  cerebral  tumors  are 
curable  by  drugs  except  gummata.  Horsley  claims  that  even  these  are 
not  really  cur^  by  drugs,  and  that  no  one  has  ever  proven  by  post- 
mortem records  that  they  do  thus  disappear.  He  calls  attention  also  to 
the  interesting  fact  that,  for  some  unexplained  reason,  potassium  iodide 
in  large  doses  will  often  cause  a  temporarj^  abatement  in  the  symptoms 
of  ordinary  tumors,  even  of  glioma,  but  that  this  abatement  is  only 
moderate,  and  not  to  be  compared  with  the  effect  produced  by  the  same 
drug  on  syphilitic  lesions.  Consc»quently,  temporary  improvement  under 
iodide  is  really  no  index  of  the  nature  of  the  case.  With  reference  to 
tuberculous  nodules,  every'  one  must  have  seen  cases  in  which  all  the 
symptoms  of  local  tuberculosis  were  present,  in  which  total  remission  of 
the  same  occurred,  and  the  patient  ultimately  survived,  although  usually 
remaining  blind,  while  on  autopsy  these  nodules  were  found  in  the  fibres 
with  caseated  centres.  Clearly,  then,  in  certain  tuberculous  cases  internal 
treatment  is  justifiable  for  a  certain  time,  whose  duration  may  be  longer 
than  in  the  other  instances — perhaps  four  months  as  against  two. 

The  limitations  of  the  subject  and  the  space  at  command  do  not 
permit  going  more  particularly  into  the  matter  of  diagnosis  and  cerebral 

*  Bramann  ("Ueber  Extirpationen  der  Ilirn  Tnmoren"  (Verhnvdlungen  der  DeuL 
OeaelUchaft /.  Chir.,  1892)  has  demonstrated  the  possibility  of  extirpation  of  large  tumors, 
having  removed  one  from  the  hemisphere  which  weighed  280  grams,  the  patient 
recovering. 
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lt>calizjitioii.     TlieiHi'  are  now  .so  niany  lufino^raplts  iim\  work?*  dealing] 
with  thii5  that  the  umisj^ioii  \y\\\  be  more  reiidily  exciLs^d.     Among  tha^ 
works  we  I'efer  the  reiider  to  the   following :    Decreasac,  VhimrgU  du 
Cen'etiii ;    Frau(,tHs  Frunek,   FonrtioHM  motrict'Ji  da   Cvrvt'tiu  ;    Ferrier,' 
Functiofiii  of  the  Brain;  the  monogmphn  uf  Bmmwell  and  Kna|)p  onj 
Jftfi*irr<tnial  Tumors;  (jrowers,  DUea^ie^  of  thr  Brain  and  Spinal  Vord ^ 
Hursley,  Tltr  Brain  and  Spinal  Cord;  Starr,  Brain  Surffert/ ;  Ladame, 
l>ia[pioslik  der  Hlnit/VJichwuiste  ;  and  tlie  nionogmphs  of  V,  Bergnmunj 
alreiidy  so  often  quoted. 

Bniin-tnmi>rs  are  operated  on  fiir  two  pnrpises :  Firnt,  for  relief  of 
distressing  syoiptmiis  in  reeognizuhly  iiicnrahh*  <*jjst^s  ;  seeond,  for  radif:a|| 
cure.     As  an  illustnitioii  uf  tlie  furiiier  I  would  cite  the  instiuieeof  a  w«i-* 
man  well  advanced  in  life,  with  a  p<Ksitive  diagnosis  of  intnieranial  tumcjr^ 
altbongh  it^  exact  location  could  not  Im*  made  out  with  eijiial  certainty. 
At  all  events,  it  was  recognize<l  as  being  iKisiil  and  altogether  too  derpl 
to  warrant  any  attempt   at   ivmoval.     The  prineiiml  teatnre  of  the  caM 
was  distressing  cephalalgia,  for  whicli   purpose,  with  the  c*x>|>eration  of  1 
her  pliysieian,  [>r,  Putnam,  I  made  a  large  tre|ihine  ojK'ning  on  each  sidel 
over  tlie  area  of  which  she  most  complained.     The  duni  wa^  not  ojKHied, 
but  the  iflief  of  pain  was  very  grt^t.     8he  died  s*3me  montlii?  later,  her 
life  having  been,  ap|nirently,  pndonged  by  the  mere  cessation  of  her  suf- 
fering.    No  aatij]i>y  was  [>cruiitted,  and  I  am  tti-<hiy  in  donbt  as  to  iXb 
exact  lot*atiou.      Xevertlieless,  of  the  relief  attordcd  there  was  not  tliaj 
Blightcst   (|nestion.     Si>   in   every  otlicr   case    when    iinssure-synipton 
become  too  severe,  an<l  especially  when  the  pain  is  hK^ali/eil  to  n  rt»a- 
*^onal)le   extent,   it  will    l>e    qnite    jnstitiable    to    make    sncb    o|>ening8| 
large  or  small,  as  the  t^se  may  Ix*,  and  with    reasonable  exiMX'tati'tii 
of  benefit. 

In  thin  jiositioti  I  am  sustained  by  the  weight  of  Horslev'w  authority, 
although  Bcrgniann  takes  the  opposite  }*ositi(m.  In  fact,  Horsley  luw 
shown  that  the  etfect  tif  opening  the  skull  is  not  only  relief  «»f  [wiin,  but 
scmicttme8  it  seems  to  prtHlnce  a  reniarkable  effect  upon  optic  neuritis^  so 
that  the  swelling  of  the  tis.'^ues  diminishes,  and  often  steadilv  snliddi^ 
providing  atrophy  has  not  alrendy  (K^currerl.  In  other  woms*.,  rej^tora- 
tion  of  sight  to  at  least  a  pailial  di'gree  may  be  the  gmtifyuig  although 
temiM>rary  result  which  follows,  and  will  alone  re}Miy  for  a  serious  ojiera- 
tion.  Ho  far  a,s  vomiting  is  coucerntMl,  it  is  so  ilependent  np«ni  tiw 
degree*  of  tension  that  the  amraint  of  relief  affonled  by  operation  must 
always  be  problematicab  There  has  often  been  fair  recovery  of  p<»wer 
atler  hemiplegia.  Finally,  it  is  claim(*<l  with  justness  that  certain  new 
growths  arc  so  interien*d  with  in  tlieir  nutrition  by  oj>ening  the  sknll 
and  suddenly  altering  the  pressure  within  that  they  commence  to  dcg<  it- 
erate* This  is  a  parallel  to  what  occurs  fn^juently  in  the  i>eritoneum 
under  similar  c^ii^-umstanct^s,  and  is  in  harmony  with  the  well-known 
tendency  of  all  cei'^bral  growths  to  undei'go  degeneration. 

Rkmuvai.  akh  Cl^RK  iiP  THK  NivnrKAsM. — These,  of  course,  are  the 
first  objtH'ts  of  openition,  if  it  be  |M>ssilde  to  acliieve  them*  There  in 
no  doubt  but  that  innocent  tnmor?^  are  cunible  bv  ojienition.  The 
reason  why  so  many  gummata  are  ordinarily  incurable  is  to  Ik*  found  in 
the  certuii 
and  inevi 


uin  degree  of  pachymeningitis  around  them  and  the  progrcswive 
vitable  infection  ot  the  meninges,     C\msc<^uently,  the  only  hope 
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of  caring  cerebral  gumma  is  by  removal,  which  ought  to  be  undertaken 
unless  there  are  evident  symptoms  of  multiple  tumors. 

Operative  Technique. — So  far  as  the  tumors  which  spring  from 
the  bone  are  concerned,  and  which  involve  the  brain  secondarily,  the 
cases  on  record  show  that  it  does  not  seem  to  have  given  patients  any 
serious  inconvenience  to  remove  large  areas  of  bone  and  to  cover  the 
exposed  brain  by  plastic  or  osteoplastic  methods.  Even  when  it  has 
been  necessary  to  resect  a  portion  of  the  superior  longitudinal  sinus,  this 
has  seemed  to  cause  no  disturbance  in  the  healing  process.  In  general, 
however,  and  for  the  removal  of  brain-tumors,  the  osteoplastic  method 
of  raising  a  flap,  suggested  by  Wagner  and  modified  by  Chipault  and 
others,  is  a  measure  not  often  to  be  adopted,  for  reasons  which  may  be 
considered  under  two  headings : 

A.  Harm  to  the  patient.  From  both  experimental  and  clinical 
evidence  it  is  obvious  that  hammering  the  skull  increases  the  shock ; 
and  inasmuch  as  all  these  methods  are  connected  with  the  use  of  the 
chisel — save  in  the  rare  instances  where  a  revolving  saw  can  be  resorted 
to — ^production  of  shock  from  this  source  is  excessive.  While  the  Ger- 
mans and  the  French  resort  to  it  more  or  less,  the  English  and  most  of 
the  American  surgeons  are  opposed  to  it,  and  most  writers  at  home  have 
expressed  their  firm  conviction  that  it  is  an  added  element  of  consider- 
able danger.     This  is  my  own  conviction  as  well. 

B.  It  is  certain  that  the  pericranium  has  no  osteogenetic  power; 
consequently,  it  is  a  matter  of  no  importance  whether  it  be  retained  in 
contact  with  bone  or  not.  Further,  when  the  dura  has  been  affected  it 
is  to  be  cut  away,  and  it  is  not  then  possible  to  replace  the  bone. 
Horsley  believes  in  the  practice  adopted  by  American  surgeons  of  re- 
turning large  portions  of  bone,  if  any,  and  not  in  cutting  them  into 
small  pieces  like  grafts.  If  an  osteoplastic  method  must  be  resorted  to, 
in  the  absence  of  the  revolving  saw  the  use  of  powerful  bone-forceps 
after  the  preliminary  trephine  opening  will  probably  be  most  judicious. 
In  the  earlier  operations  a  large  number  of  patients  di(Kl  from  shock. 
This  we  have  learned  to  avoid  by  the  simple  exj)edient  of  dividing  the 
operation  into  two  stages,  consisting  first  in  exposure  of  the  dura  by 
removal  of  the  bone,  which  may  be  followed  a  week  or  two  later  by 
whatever  further  operation  may  be  indicated.  It  is  extraordinary  how 
little  shock  attends  removal  of  the  tumor  in  the  s(»cond  stage  of  such  a 
divided  operation.  Bergmann  and  Horsley  both  believe  thoroughly  in 
the  great  advantage  of  packing  the  cavity  left  by  removal  of  the  tumor ; 
in  fact,  the  gauze  tampon  seems  to  be  one  of  the  most  valuable  expedi- 
ents within  reach  of  the  surgeon.  Immediate  ligation  of  all  spurting 
arteries  after  enucleating  a  tumor  is  wise.  The  tampon  should  be  re- 
served for  venous  oozing.  We  may  cut  into  the  brain  to  the  depth  even 
of  4  cm.  without  an  artery  spurting,  except  possibly  from  the  pia.  If 
in  the  removal  of  a  tumor  from  the  occipital  lobe,  for  instance,  we 
should  happen  to  injure  a  large  branch  of  an  arterj^  like  the  i)osterior 
cerebral,  it  should  be  immediately  sought  for  and  tied.  The  aclvantage 
of  tamponing  may  be  illustrated  by  one  of  Horsley's  cases,  in  which, 
for  instance,  after  shelling  out  a  tumor  with  great  ease,  the  patient  re- 
covered from  the  anaesthesia  and  from  the  shock,  but  began  to  vomit 
five  hours  later,  and  ruptured  a  small  blood-vessel  within  the  wall  of 
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the  cavity,  so  that  tho  ht'ail  filled  with  bloofl,  which  i^issid  thnmgh  the 
softeiird  tissue  iutd  the  hiteral  ventricle,  Then  it  pasH'd  rapitlly  down 
to  the  fuiirili  ventricle,  where  it  causimHl  de^tb  by  pR^sitn^  u|M>ti  tiic 
rei^piratory  centre.  This  unfortunate  accident  cindd  have  been  uvoide<l 
had  tlie  cavity  lieen  left  phitr^:<'d  for  twcnty*ftmr  hours. 

This  tanipfni  should  be  made  of  sterilized  piuze  into  whic'h  piwdered 
ittdnfunii  has  been  rublied,  since  the  hitter  lielps  to  control  liernnrrha^. 
My  own  preference  wuald  b^  to  usti  for  this  pijr|mse  jfauze  wliieh  tiiul 
been  s*uiked  in  a  3  to  5  per  cent,  solution  of  antipyrine  and  then  dried 
before  stenliy,inj[?  or  nsinir.  With  nnch  frauze  even  bleeilin^  from  the 
pia  in  (hvssin^  compound  fractures  may  l)c  controlled.  The  lx*st  method 
of  usin;^  it  is  ti*  place  a  crumpled  ]uc<»(*  in  t!ie  ciivity,  on  top  of  thi:?  a 
flecond,  then  a  tliird,  etc.  If  now  a  skin-flap  has  Ik-cu  mmle,  it  shonkl 
be  turned  lia<"k,  and  the  usual  antisi'ptic  (Ircssintrs  applied  over  it  and 
over  the  ^auzcj  which  should  projwt  licyomi  the  marj^ins  of  the  wonucL 
Thi.s  outside  tlre^sin^  should  be  hi  aljsorbent  tliat  it  may  take  up  ever}*- 
thinir  which  uiuy  cotne  to  the  surface  by  way  of  the  4lee[>er  i^uze,  which 
in  tliis  way  will  remain  comparatively  dry.  Tf^  however,  only  a  stnp 
be  j>lac(Hl  in  tlie  lK»ttoni  of  the  wound  and  nllowcil  to  protrude  through 
an  opeuini;  left  !>v  incomplete  sutun%  tins  strip,  intcudtnl  for  purpjs**^ 
of  tarn  [Mini  n^,  soon  becomes  so  siitu  rated  that  it  ca  unfit  absorb  any  more, 
and  cousc(jucnt!y  the  blood  and  transuflcd  serum  will  accumulate  anmnil 
and  bchiiul  it,  while  that  whicli  protrudes  between  the  ed^s  of  the 
Wound  will  be  cmupressed  and  cunsecjueutly  interfere  with  frtn^  outflow. 

In  ad<lit!on  to  the  above,  the  writer  recomnu'uds  havinj^r  i»t  hand  a 
lew  ohl-fashioncil  serix'fines,  properly  sterilized,  which  can  be  rt^sorted 
to,  if  neeessjiry,  for  secnriui^  vessels  which  niav  not  he  easilv  tieil,  and 
which  c^ui  be  left,  ahmg  with  the  tanjpon  lx^f5>re  spoken  o/,  until  the 
third  (»r  fiiurth  day  if  necessary,  when  all  may  be  rcmoveil  togt^ther. 
These  will  be  lunrc  serviceable  than  the  on  I  i  nary  hicmostatic  forceps, 
wbos<.>  handles  are  too  long.  TherH*  will  l>e  part icn lady  useful  in  cji8e  a 
sinus  be  opeuefb 

Next  to  the  ihinjifcr  from  hemorrhage  c<jmes  that  fnmi  tlie  develop- 
ment of  acute  and  nipidly  fatal  cedenia,  which  may  be  brought  aUiut  iu 
two  ways  ; 

1,  By  incrtniscd  tension  iu  the  arterial  vessels;  ami, 

2.  Thnjugb  venous  stasis. 

The  former  is  the  fon-e  which  t>p(»rates  to  |n^Mluce  more  mpitl  fi^rraa- 
tion  iff  cerebro-spina!  tltiid  ;  the  latter  is  the  influence  which  esjiecially 
piVMluc€*s  ceflema.  In  the  latter  c^kse  we  have  inflltmtion  of  capillariei% 
which  is  much  more  potent  f**r  this  purjMise  than  increase  of  arterial 
pressure.  Venous  stasis  [Hoduces  also  lymph-stasis,  by  which  odlection 
of  fluid  In  the  tissue^s  is  still  further  facilitatetb  The  cHirubinalion  of  the 
two  inHucuees  may  ipnckly  pnnluct^  oedema.  When  tbes<*  o|M*rute  ahmg 
with  hypera^mia  in  s<jme  [)art  of  the  brsiin*  the  n\Htdt  of  the  removal  of 
liony*  walls  and  ac<'uniulated  counter- pressure,  we  may  hiok  for  **[H*tHly 
disjistrons  nsults.  It  is  tfu'  veins  wiru'li  arc  most  apt  li»  l»e<M>me  dilatm 
u[>ou  removal  of  their  natural  sup|K»rts.  Mairendie^s  old  exfieriment  of 
ex[)f»sing  the  (K*ci|*ito-atloid  membnme,  making  a  small  ojK-ning  in  it, 
allowing  the  eerebro-^pinal  fluid  t»»  es4»aj)e,  closing  it  with  the  finger  ftir 
:i  f . w  itmini'uts,  ami  then  observing  what  a  Btrcum  will  cM^ape  again,  is 
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most  demonstrative  a$  concerning  the  rapid  collection  of  this  fluid.  The 
most  potent  factor  in  causing  reabsorption  of  this  fluid  is  intracranial 
tension.  When  this  is  diminished  by  operation  the  spread  of  cerebral 
oedema  is  greatly  favored. 

Secondary  hemorrhage,  difficult  of  control,  may  be  the  result  of  the 
removal  of  brain-tumors,  and  may  be  added  to  the  danger  from  oedema. 
When  a  tumor  of  the  brain  has  already  produced  serious  cerebral  dis- 
turbances, coma,  etc.,  we  shall  be  quite  sure  to  find  extensive  oedema 
on  autopsy.  On  this  account  Bergmann  regards  the  attempt  to  remove 
such  tumors  during  the  comatose  state  as  entirely  hopeless,  since  the 
oe<lema  will  become  worse  as  the  result  of  operation,  and  in  a  few  hours 
will  increase  to  an  extent  incompatible  with  life.^ 

Therefore,  it  will  be  wise  to  limit  further  oj)eration  to  those  cases  in 
which,  after  exposure  of  the  tumor,  it  may  be  found  favorably  situated. 
This  discovery  may  require  an  exploratory  incision  into  the  white  sub- 
stance of  the  brain,  but  the  operator  should  be  willing  to  stop  here  in 
case  he  finds  the  tumor  too  large  or  widely  infiltrated.  Hence  evacua- 
tion of  cerebral  abscess  and  extirpation  of  cerebral  tumor  stand  in  some- 
what opposite  relations.  In  the  former  diagnosis  is  difficult,  but  surgical 
technique  usually  adequate  ;  in  most  tumors  amenable  to  surgery  diag- 
nosis is  rarely  difficult,  but  our  technique  extremely  limited. 

Bergmann  also  calls  attention  to  the  peculiar  relations  of  the  bones 
of  the  skull,  which  are  often  important  for  the  study  of  cerebral  pressure. 
In  case-histories  there  is  often  mentioned  tenderness  over  the  growth. 
On  examination  there  is  frequently  found  a  thinning  out  of  the  bone  at 
certain  places,  where  it  may  be  as  thin  as  parchment  and  quite  fragile 
under  the  finger.  These  tfiin  places  are,  for  the  most  part,  not  direct 
effects  of  the  tumor,  but  indirect  pressure-eflects.* 

Fracture  op  the  Nasal  Bone. 

These  fractures  may  involve  one  or  both  bones  alone  or  the  neigh- 
boring osseous  and  cartilaginous  structures,  such,  for  instance,  as  the 
vomer,  the  nasal  processes  of  the  suj>erior  maxillary,  the  lachrymal,  etc. 
They  are  almost  invariably  the  result  of  direct  violence,  and  may  be 
simple  or  compound,  single  or  multiple.  The  most  serious  complication 
of  these  fractures  is  that  of  the  ethmoid  bone,^  the  cribriform  plate  of 
which  is  sometimes  involved.  Usually  there  is  more  or  less  displace- 
ment of  fragments,  either  backward  or  laterally,  or  both.  When  vio- 
lence is  transmitted  backward  the  perpendicular  plate  of  the  ethmoid 
will  either  yield  Avithout  fracture  or  will  break  without  transmitting 
violence.  Injury  to  it,  therefore,  is  insignificant,  while  lesion  of  the 
cribriform  plate  is  of  course  much  more  serious.     In  many  so-called 

'  Of  19  fatal  results  of  operation  for  brain-tumor  collected  by  Beck,  death  resulted  in 
13  instances  during  the  first  twenty-four  hours  after  openition,  3  times  from  hemorrhage, 
once  from  acute  sepsis,  5  times  from  acute  meningitis.  The  other  6  cases  died  within  a 
week  or  two,  2  of  tnem  from  tuberculosis,  4  from  purulent  meningitis. 

'  Vide  also  "  Discussion  on  Intracranial  Surgery,"  Edinburgh  Med,  and  Surg.  Joum.y 
1894,  April  to  June. 

'  Boyer  {Joum.  de  Mid.^  Paris,  Aout,  1766),  Jacobson  (Holme^  System  of  Surg.f  vol.  i., 
p.  581),  and  Marmy  {Bull,  d^  la  Soc.  Anat.  de  Paria,  1848,  p.  258)  have  described  fractures 
of  the  ethmoid  bone  alone — the  first  and  second  due  to  falls  on  the  frontal ;  the  third,  to 
a  fall  on  the  feet. 
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**  broken  '*  noses  the  fracture  is  really  a  8e[janitu>ii  of  the  na^tal  cartilages 

from  tlie  bone. 

The  features  aceonipanjing  nasal   fracture  are — first,  a  history 
violeneo  ;    .set'Miid,  uctuiil   Iieiinirrhage  ur  evidences  of   it — bletniing^ 
fiu*t,  is  often  si'riou.s  and  ditlicult  uf  arrest;  and,  tliirdly»  emphysema  i 
the  surroinnling  parts  of  the  face.     This  may  sometimes  \w  tjnite  exte 
sive  and  temporarily  distigrnnn^,  giving  rise  to  im>  litth*  alarm   iijx>n 
part  of  tlie  ]iatient.     There  is  also  oeeasionul  (ilistruftitiri  nf  tlie  tear- 
duet.     AIninst  always  there  will   be  sutlieient  ub^trnetioii   than  bh>o 
clot  or  swelling  of  the  ninetMt^  mi'mbran*'  tu  make  nasu!   breathing  diii 
cnlt  or  impnssilde.     Later^  abscesses  may  iorni  in  or  about  the  nose  i 
the  result  of  infection* 

Save  for  the  a\stlietie  considerations  involved,  fracture  of  the  nc 
wouhl  be,  onhnitrily,  a  trivial  injury,  exwpt  m  rare  instances  where  it 
mmjily  an  external  aecompanimeut  nf  severe  fractures  (if  the  skulh  Tiie 
feature  about  wliieli  patients  an-  urdiuarily  most  anxious  is  pt>ssil>le  dis- 
figurement, t^i  tlie  (*orreetioii  of  whicli  they  are  wilJing  to  sjicrifiee  uhnost 
every  other  (consideration.  When  these  aises  are  seen  early  it  Ls  UKually 
possible  to  avoid  much  def+irmity.  When  .S4^*en  late,  however,  tills  may 
be  impossible,  Jn  such  cases^  should  the  |Kirts  not  yiehj  readily  to  eum- 
tortablo  pressure,  it  would  be  well  to  ana\sthetize  the  patient  and  to 
make  a  eouijilete  Imt  fureilile  reix»siti(»n  of  fnigments.  When  a*'eumte_ 
riHhietion  has  once  Ijcen  made,  it  is  ipiite  possible  to  maintain  the  norma 
a|>]jinirance  without  any  ext4M'nal  supiKirt  of  any  kind.  This  18  jwiniel 
larly  so  with  tmctable  jmtients.  l Unfortunately,  a  desire  to  handle*  ll 
part  or  the  fr(*i[uently  almost  constant  desire  to  blow  the  nose,  dite 
internal  irritatinu,  may  make  it  ditficult  to  avoid  some  support*  Fo 
purpiises  of  reiiiii'tiou  fretjuent  mnni|»ulation  from  the  exterior  ah»ne, 
a  combined  mani[»ulalion  with  dressing  forcef>s  or  some  such  instrnmei 
internally,  nuiy  be  necessary.  The  tingcr  is  for  almost  all  purposes  tc 
large,  and  the  attem[>t  should  not  be  made  to  introduce  it.  Should  the 
not  be  L'uough,  a  very  small  eliisel  nuiy  be  iiitriMbu'ed  fniun  within,  by 
means  of  whu'h  complete  si'|raration  axn  lie  ef!i'et«_HL 

The  fragineuts  after  re]ilacrment  may  l>e  supportcnl  by  internal  prt*! 
sure,  as  by  plugs  of  gauze,  eitlver  ri^lhul  tinnly  or  roUed  around  tubes  < 
sr>me  kiiul.      The  presence  t»f  such  tampcmg  gives  rise  to  considerabi 
dist^omffirt,  and   may  not  be  well  l>orne.     It  would  pn>bably  lie  mo 
comtbrting  for  tlie  [)alicnt  tri  make  such  hand-pressure  sevenil  times  j 
day  as   would   he  nrrc*^sary  to  maintain  [losition,  feeling  that   the   (lar 
would  become  secure  in   jmsltiou   within  two  or  three  days.     In  eerta 
cases  it  wcndd  be  jiossible  tc*  mould  a  thin  pi<*<'e  of  gutta-p<^rclia  or  s<»n 
otIuT  [dastic  material  into  an  external  splint,  which  may  \n*  ht'ld  in  place 
by  strips  c>f  plaster  or  by  some  other  exjxHlient.     Should  there  be  eoi* 
stant  tendeiK^y  to  drc>p  backward,  thei\»  is  no  exi»edient  so  ssitisfactory 
tliat  suggested  by  Mason,  who  tnjnsfixed  the  nose  with  a  iu*c*dle  or  lui(j 
pin  just   below  the  fnigments,  and  us4.'d  this  as  a  bridge  ujmn  whicli  ' 
sn]j|iort  the  tragmeuts,  the  end.^  of  tlic*  ut*edle  l>eing  protected  by  ec»rk  i 
some  other  material.     This  newlte  is  left  in  place  for  a  week  or  so,  ; 
which  it  may  be  withdrawn  without  pain. 

Such  complications  tus  excessive  hemorrhage,  "which  may  require  con 
plete  tamp<jning  of  the  nostrils,  anil  emphysema  or  contusion  of 
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overlying  skin,  may  be  treated  in  the  conventional  way,  taking  pains 
merely  to  avoid  infection. 

The  surgeon  will  be  occasionally  approached  by  men  suffering  from 
displacements  due  to  previous  injury,  for  whose  correction  his  aid  is 
sought.  In  many  of  these  instances  it  will  be  possible  by  small  incisions 
and  the  introduction  of  small  sharp  chisels  to  separate  the  bones  along 
the  lines  representing  the  original  fracture,  and  then,  by  resorting  to 
Mason's  expedient  or  in  some  other  way,  to  brace  the  loosened  nose  and 
hold  it  in  position  while  the  process  of  repair  proceeds  to  consolidation 
that  will  warrant  removal  of  the  splints. 

Fbactubbs  of  the  Zygomatic  Arch. 

These  are  essentially  the  results  of  external  violence  acting  from 
without,  the  displacement  usually  following  the  direction  of  the  force, 
and  the  line  of  fracture  being  most  often  found  in  the  temporal  portion 
of  the  arch.  Should  the  case  be  seen  early,  before  exudation  or  hemor- 
rhage has  produced  swelling,  there  will  often  be  seen  a  depression  or  flat- 
tening of  the  cheek  in  that  portion  occupied  by  the  arch,  while  wi^h  the 
palpating  finger  the  irregularity  of  the  bone  can  be  readily  made  out, 
especially  by  contrasting  the  injured  and  the  uninjured  sides.  If  there 
be  marked  depression,  it  can  often  be  ascertained  with  the  finger  in  the 
mouth.  Mobility  and  crepitation  are  often  demonstrated  by  movements 
of  the  jaw. 

Sometimes  the  violence  has  been  great  enough  to  produce  fractures  as 
well  of  the  floor  or  external  margin  of  the  orbit,  in  which  case  there 
will  take  place,  within  a  few  hours,  extravasation  of  blood,  which  may 
produce  exophthalmos  or  at  least  a  subconjunctival  ecchymosis. 

When  the  origin  of  the  masseter  is  thus  severely  interfered  with, 
motions  of  the  jaw  will  be  found  painful,  perhaps  impossible.  It  may 
also  happen  that  the  play  of  the  coronoid  process  is  interfered  with,  or 
that  of  the  temporal-muscle  tendon.  There  is  at  least  one  case  on  record 
where  the  coronoid  process  was  broken  by  the  same  blow  that  fractured 
the  arch. 

These  cases  will  not  often  permit  of  complete  reduction  of  fragments 
unless  there  be  a  wound  of  the  skin.  Should  it  appear  that  serious  dis- 
advantage will  result  from  this  condition,  it  would  be  perfectly  justifia- 
ble to  make  an  opening  under  aseptic  precautions,  and  with  suitable 
instruments  draw  the  displaced  arch  into  position,  securing  it  there,  if 
necessary,  either  by  drilling  and  wiring  or  by  temporarily  fastening  the 
bone  with  silver  wire  to  some  external  support.  Stimson  has  briefly 
described  one  recorded  case,  and  the  only  one,  in  which  displacement 
seriously  interfered  with  movement  of  the  jaw.  In  this  the  difficulty 
steadily  increased  until  the  patient  could  barely  separate  the  teeth.  Then, 
one  morning,  while  yawning,  he  felt  something  snap,  and  the  motion  of 
the  jaw  at  once  became  and  remained  free. 

Injuries  and  Diseases  of  the  Frontal  Sinus. 

The  injuries  to  this  sinus  have  already  been  considered  in  connection 
with  other  injuries  to  the  skull,  and  will  be  found  treated  of  on  page 
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616.  The  mast  common  disetises  of  thk  sinus  are  those  produced  by 
exU'nsioii  fnun  the  luljnin'm^  nasjil  otivity,  arnl  of  tlicse  hy  all  riiwm8  the 
mo.st  tVoijiRUt  i.s  tliat  which  is  ^tnieiiilly  known  a^  **  linpyefna '"  of  the 
siruis.  This  may  he  of  primary  origin^  and  of  4H  csi^es  .studhn]  hy  Rich- 
ards/ in  3  instances  the  obstruction  was  (»f  this  acnte  character ;  4  timt^ 
[>oly[>i  and  similar  j^njwths  were  i'onnd.  In  14  instances  the  ilisense 
scM-'med  to  lie  tlic  outcome  of  hlows,  falls,  and  similar  injnnes.  In  abc»ut 
50  per  rent,  of  the  entire  nnmber  the  history  failed  to  give  any  exphuiu- 
tion  Wn*  the  eoridition.  In  acute  eases  the  einpyetna  is  <lue  t-*  diit^'t 
act!Uuiulation  <»f  pns,  whieli  results  fnmi  apparently  the  conversiiiu  of  a 
catarrhal  into  a  purnlcnt  inHamination,  When  the  disease  18  of  milder 
and  slower  type^  we  have  ohstruetion  of  the  infundilndum,  due  to  altem- 
tinn  of  the  mucous  membrane  and  jiluir^inti^  of  tlu'  iid\indibnhun*  with 
syhs<^<|iient  distentiiMi.  Tlie  obstruction  of  the  S-hneiderian  nicnibrane 
— for  such  it  practically  is — may  lead  to  sul)sei[ucnt  disease  of  the  bone 
or  periostenrn,  even  to  the  extent  of  i*nKln<'in^"  nciTosis. 

When  tlu:'  frontal  simis  is  distended  Uy  retained  fluids,  it  yieUls  first 
in  the  dirrt'tiiui  of  least  resistance,  l*onse([nently,  the  first  swelling  m 
at  the  expense  of  tlic  nrhital  i-avity  and  at  the  root  of  the  nnse.  In 
most  instances  this  swelling  is  niiilateral,  since  diseast*  of  bntli  sinus^CcS  m 
extrenu'ly  mre,  aiul  is,  for  the  mcist  part,  limited!  to  those  individuals  in 
whom  the  sejituni  separatiuir  the  two  is  ileficient. 

The  principal  BymptoniB  hyq  hx'al  tenderne^j  \mx\ — fi*e(|uently 
referred  to  the  distribntiun  of  the  supmorbital  nerve — frontal  hi-sulaehe, 
niiux^  or  less  nasjd  ohstriK'ti<ui»  and  discharge  of  mneuH  or  pun;  Runt*- 
times  tlu^re  is  lachryuiatinn.  Naturally,  tlu^  severity  of  all  these  8ym|v 
turns  will  cIcjMUid  upon  the  acuteness  of  the  vi\^\  Chills,  [lyrexia,  and 
geiuTal  malaise  are  usually  eoniplairu/d  of,  aiuI,  should  peHomtion  have 
oeenrretl  posteriorly,  we  may  have  evidences  of  w^ptic  ujeningitis^.  In 
the  more  chnmic  c^ses,  when  l)one  Iuls  been  ahsorlx*d  a.s  the  re«%ult  of 
pressure,  we  may  ^rcl  a  fluc*tuatiii^  tumor  in  the  almve  region,  with  or 
witliout  displaceiucnt  of  tlic  ^lobc.  The  nearer  tlie  jms  a|>proache7<  the 
surface  tlu*  more  supt  rtiriid  evidence  thcn:*<jf  will  he  not^^l  in  the  niani- 
ft^tatit>n  of  rinhtess  and  o«deuia,  with  pitting  on  pressures  In  fact,  the 
disturbances  tlins  prodneeil  have  bwn  mistaken  for  connneiieing  erys^ip- 
ehis. 

In  certain  cases  serions  cye-syraptonis  have  been  the  indirect  retuilt 
of  disease  of  the  frontal  siuns — not  Tuerely  diplopia  and  ptosis,  but  even 
intraetahle  iritis  or  disturbances  of  the  uvwd  tract*  In  athlition  to  the 
septic  meningitis  already  s[>oken  of,  in  slower  cjisc^s  bniin-absc*e!^8eft  have 
resulted  from  [losteritu'  |»erfc»nition,  or  widespread  ami  deep  ne<^n>sis. 

This  condition,  when  existent,  must  l>e  treattMl  surgically.  In  si>nie 
lustauees  it  is  |»ossil)Ie  to  reach  and  catheterizt^  the  infundibnhitn 
tlu^jugh  the  natural  |iass:ig<\s  ;  l)nt  even  for  this  purpose  it  is  almost 
iuvarialily  iMH^essiuT  to  cut  away,  with  the  snare  %^r  burr  i»r  forf*ej\s,  u 
portion  of  the  tnrliimite  bones  in  onler  to  ex[MXsc  the  opening  of  the 
sinus.  But  in  almc^st  every  instance  it  will  l>e  tound  advisable  to  mak^ 
opening  from  without  in  order  to  tlnis  exiKis^*  arul  drain  the  cnvity* 
Dawljarn*  has  succeeihHl  in   (jassing  fnmi  the  external  opening  a  pc*- 

»  Jtmt-n.  Am,  Me*l.  Ae^n,  1890,  vol ,  %W,  No.  13. 
»  Rtfermef  Handbooi,  vol.  ix.  p.  342. 
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culiarly  bent  probe,  down  through  the  natural  passage  into  the  middle 
meatus,  and  out  through  the  nostril,  to  which  may  be  tied  a  silk  thread, 
by  means  of  which,  when  withdrawn  upward,  a  small  drainage-tube  or 
strip  of  gauze  may  be  secured  as  a  drain.  The  incision  for  this  or  any 
other  method  of  opening  the  sinus  may  usually  be  made  within  the 
limits  of  the  eyebrow  in  such  a  way  as  to  leave  a  minimum  of  resulting 
scar.  It  is  usually  very  much  more  satisfactory  to  drain  this  sinus 
from  the  frontal  region  than  from  the  orbit.  Transillumination  of  the 
face  by  means  of  a  small  electrical  light  ])laced  in  the  mouth  has  been 
known  to  be  of  service  by  demonstrating  a  greater  obliquity  upon  the 
diseased  side  than  on  the  other.  Nevertheless,  it  is  scarcely  necessary 
to  make  out  the  exact  limits  of  this  sinus,  providing  only  that  the  con- 
dition be  recognized.^ 

In  two  instances  coming  under  the  writer's  care  w^ithin  the  past  few 
months  there  have  been  present  polypi,  from  upward  extension  of  similar 
trouble  in  the  nose.  In  each  case  the  frontal  sinus  was  distended,  so 
that  it  would  hold  at  least  20  c.  c.  of  fluid,  and  each  called  for  somewhat 
extensive  incision,  curetting,  and  cauterization. 

The  principal  other  affection  of  this  sinus  is  that  due  to  the  presence 
of  tumors,  of  which  only  the  osteomata  need  particularly  concern  us 
here.  These  are  essentially  slow  in  their  development,  give  rise  to  the 
same  symptoms  of  expansion  and  pressure  as  do  the  collections  of  pus, 
but  are  free  from  all  signs  of  inflammation  or  infection.  Many  of  them 
acquire  considerable  size  before  causing  any  serious  complaint  of  pain. 
In  rare  instances  frontal  headache  or  referred  pains  may  be  met  with 
early.  These  growths,  like  any  other,  are  to  be  attacked  surgically,  but 
always  with  caution  and  with  some  reservation  in  the  direction  of  prog- 
nosis. According  to  Kikuze,^  33  \yeT  cent,  of  54  operated  cases  died  of 
deep  infection.  Evidently,  then,  the  operative  procedure  is  a  serious 
one,  and  it  is  most  imjx)rtant  to  make  it  as  early  as  possible.  No  par- 
ticular directions  are  necessary,  and  none  am  be  well  given,  since  in 
each  instance  the  lines  of  incision  and  the  extent  of  attack  must  depend 
upon  the  case  itself.  As  it  is  not  at  all  unlikely  that  the  dura  may  be 
exposed,  possibly  opened,  it  will  be  seen  that  there  is  urgent  reason  for 
rigid  aseptic  precautions.' 

Foreign  bodies  which  are  mot  with  in  the  frontal  sinus  are  generally 
parasites  which  have  crept  uj)  from  the  nasiil  ravity,  and  these,  for  the 
most  part,  are  insects,  which  may  either  die  there  or  may  deposit  larva? 
which  will  hatch  and  live.  It  is  even  said  that  centi])edes  have  been 
found  within  the  frontal  sinus.  Danger  comes  not  so  much  from  adult 
insects  as  from  larvae,  which  may  destroy  the  mucous  membrane  and 

Cibly  cause  necrosis  of  the  nose.  A  cellulitis  of  the  external  parts 
even  followed  this  disturbance,  with  an  erysipelatous  oedema  of 
the  skin  sufficient  to  close  the  eyelids.  In  other  cases  empyema  has 
been  proiluced.  In  the  tropics  this  condition  is  not  infrequently  fatal. 
Douches  of  antiseptic  solutions  and  inhalations  of  chloroform  vaj)or  or 

'  See  also  Revue  fntemationale  de  Rhlnolorriey  1893,  p.  240 ;  also  "Memoirs  of  Guille- 
main,"  ^rcA.  d* Ophthalmologies  1891;  Dercheu,  Th^»e,  1892;  and  Luc,  yJrcAiV.  Inteniat. 
Laryngolog.,  1894,  vii.  p.  1 85. 

^CerUralbU/.  air.,  1888,  No.  30. 

•  Vidfy  also,  Banga,  "Osteoni  des  Sinus  frontalis"  I)eu(.tche  Zeiischfl.f.  Chir.f  iv.  486 ; 
Nakel,  **  Ein  Fall  von  Stirnhohlenosteom,"  ibid.^  xxxiii.  308. 
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of  a  solution  of  itMline  in  chloroform  furnish  about  the  only  methoil  uf 
checking  such  j>amsitic  life,  short  of  operative  measures. 


Thb  Ethmoidal  and  Sphenoidal  Sinuses. 

Disease  of  the  elhtnoidal  cells  differs  e^^sentially  fmm  that  of  other 
accessory  cuvities  of  the  nose,  bcciiuse  the  ethmoid  cells  are  complicated^ 
in  const  ruction,  wliile  the  maxillary,  fnnitnl,  and  splicnoidal  sinuses  iim\ 
single  cavities.  In  llic  latter  a  sintrle  (ipeoitig  answers  for  irrigation  and 
drainage  ;  in  the  former  it  is  inijinictieiihle ;  in  the  ethmoid  we  must 
l>rcMk  down  partitions  hefore  nuikin^  a  single  cavity.  8*7-cal led  **  eth- 
nic mbd  disease''  nsually  means  suppuration  and  empyema.  Acute 
ethrjif«ditis  is  known,  and  is  likely  to  follow  attacks  of  grippe.  Bo«5- 
wortli^  lias  shown  that  we  have  to  deal  mainly  witli  three  different  lesions 
of  tlicsc  cells  : 

1.  Extrjii-plliilar  myxomatous  th^givncration  ; 

2.  Intracclhilar  myxomatous  degeneration; 

3.  Purulent  etlxm<iiflitis. 
These  (conditions  are  fretjuently  merely  successive  stages  of  one  affection* 
As  tlie  result  of  the  dcgf^nerations  we  liave  polypi  springing  from  thiii 
rcgJon^ — ^|)crhiips  tilling  or  distending  the  ethmoidal  cells,  and  tinally  pro- 
jecting into  the  nose^  when  pus  tin*ls  its  exit  either  anteriorly  or  |Histeriorly, 
makes  its  way  into  one  of  the  nasal  rhanilicrs  through  one  of  the  numer- 
ous (openings,  and  appears  cither  l»encath  the  first   turhinattHl  hone  or 
between  it  and  tlic  septum  above.     From  here  it  may  make  its  way  into 
the  kiwcr  meatus  and  he  cxpcllrd    ant(Ti*irly.      Wht'n   it  escapes  ])os-J 
teriorly   it  empties  m^»st  oftc^n  intri  the  larynx,  di*o])ping  into  the  throiitl 
and  causing  a  condition  frequently  cxuifuscd  with  naHi-lar\'ngeal  catarrh, 
Ocivisiunally  tliis  |nis  makes  its  way  through   the  os  planum   into  tjie  , 
orbital  cavity^  giving  rise  to  exophthalmos  and  orbital  cellulitis.     Tli6| 
fiirmer  may  alsi>  \ye  piTtdnced  by  distention  of  the  cells  without  escjiiM* 
of   pus.     The   nuicli-*liscussc<l   necrosis  uf   iliis   bmc  occurs  relatively 
seldom.     Zu<^kcrkandl.  contnuiicting  Woakes,  states  that  he  ha^  never 
g^een  caries  of  these  cells. 

In  the  treatment  of  the^  cases  in  the  earlier  stages  we  can  tlo  little] 
but  fretpK'utly  irrigate  with  hot  saline  solution,  which  should  Ijc  used 
copiously.  When  the  disease  has  reached  the  chnmic  stages  ^urj^^iml 
interference  is  almost  always  rciiuircd,  tlie  c^hject  lieing  to  relieve  intra- 
eclhdar  prcssui*e  and  to  afford  ilniiiiage  by  nneijpping  the  ethmoid  ctdls. 
The  projecting  turbinate  may  be  rcmiived  with  the  snanj  or  engine  until  j 
the  m neons  membrane  within  the  cells  is  ex|K»scd,  When  they  ctintnin 
more  or  lea**  pus  the  principal  pmblem  is  to  convert  a  nund»er  of  snitUt 
cells  into  one  large  cavity  aiul  dmin  it  thoroughly.  Fiir  this  purpose 
more  complete  removal  of  ttie  turbinates  is  nect^ssarv,  after  which^  the 
tralMX'uhe  arc  !)rokcn  down  by  the  s^ime  means.  The  jxissibility  of 
drainatro  thus  established  is  utilized  to  any  necessary  extent.  Knapri* 
thinks  that  sometimes  the  ethmc»idal  cells  may  l>e  o}Mn»«Hl  from  tlic 
middle  sinus,  where  a  pointed  instrument  at  the  hiatus  S4:*milunaris  will 
naturally  jw^netrate  into  the  anterior  part,  pnidneing  often  an  t>|Hnitnj^ 
large  enough  tor  evacuation  of  lirpiids  and  subsequent  irrignfion.     But 

1  Meit  Krc.,  1894,  Oct.  13,  p.  45.  »  Jofim.  Jut.  ^fnL  Amu,  \S>m.  Ike,  2,  p,  842. 
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when  the  cells  in  toioy  and  particularly  when  the  sphenoidal  also,  are 
involved,  complete  removal  of  the  upper  turbinate  seems  to  be  abso- 
lutely necessary. 

Another  method  of  operating  is  from  the  orbit  by  curvilinear  incision, 
which  has  the  advantage  of  uermitting  a  clear  view  of  the  diseased 
parts,  which  can  be  thus  readily  ex|)osed,  punctured,  or  excised.  An 
opening  into  the  nose  may  be  then  made  from  above  downward.  In 
this  operation  division  of  the  frontal  nerves  gives  more  or  less  anaesthesia 
of  the  forehead,  which,  however,  is  of  no  consequence.  Injury  to  the 
superior  oblique  muscle  would  produce  diplopia,  and  must  be  avoided  ; 
but  when  the  os  planum  is  displaced  and  the  lower  wall  of  the  frontal 
sinus  encroached  upon,  the  pulley  of  the  superior  oblique  is  so  far  drawn 
away  from  the  nose  that  a  curvilinear  incision  close  to  the  orbital  margin 
will  not  interfere  with  it. 

Symptoms  of  ethmoidal  disease  are,  for  the  most  part,  headache,  ex- 
ophtnalmos,  gradual  or  raj)id  loss  of  sight,  mouth-breathing  because  of 
partial  nasal  obstruction,  diplopia,  dacryocystitis,  with  possible  pres- 
sure-signs of  optic  veins,  as  shown  by  the  oedema,  or  even  optic  atrophy. 
Periodic  cedema  of  the  subconjunctival  tissue,  with  possible  signs  of 
orbital  cellulitis,  sometimes  occurs,  with  more  or  less  protrusion  of  the 
eye.  To  be  sure,  these  same  signs  may  also  be  caused  by  inflammation 
of  the  sphenoidal  sinuses.  Consequently,  the  symptoms  mentioned 
above  are  more  or  less  common  to  disease  in  both  locations. 

The  sphenoidal  sinuses  are  much  oftener  affected  than  is  generally 
suspected.  Disease  of  this  sinus  is  difficult  of  diagnosis,  because  of 
concealment  of  the  cavity,  and  l>ecause  retained  secretion  must  practi- 
cally fill  it  before  it  can  escjipe  by  the  natural  opening.  Herzfeld  ^  has 
studied  forty-six  cases  of  this  character.  The  symj)t(»nis  are  far  from 
being  pathognomonic.  Patients  very  often  comj)lain  of  dizziness  and  of 
specks  floating  before  the  eye,  particularly  when  they  are  for  a  long  time 
in  a  warm  room.  The  overflow  of  discharge  and  the  cephalalgia  which 
nearly  always  accompanies  this  con<lition  are  often  complained  of,  espe- 
cially before  menstruation.  This  may  be  accounted  for  possibly  by  the 
well-known  fact  that  the  erectile  tissues  within  the  nose  frequently 
become  congested  during  inenstruation,  and  that  is  j)ossible  to  have 
vicarious  hemorrhage  from  these  sonnies.  The  })ain  complained  of  is 
usually  vague,  its  hn'ation  not  (»asily  explained,  and  it  is  probably  due 
to  direct  irritation  of  nerve-ends  in  caries  of  almost  all  the  parts  alwve 
the  nose,  whether  of  the  walls  of  the  sphenoidal  or  of  the  ethmoidal 
cells.  Patients  complain  usually  (»f  a  boring,  gnawing  pain  inside  the 
nose,  but  seldom  make  the  (^omplaint  more  dc^finite  than  this.  Escape 
of  purulent  material  hel}>s  in  (liil[jj:iH)sis,  since  it  may  occur  in  em])yema 
of  the  accessor}^  cells  or  sinuses.  It  is  of  iin]>ortance  that  the  anterior 
walls  of  the  sinus  be(M)nie  v<»rv  fragile  and  are  easily  j)erforated  by  the 
pn)be.  One  of  the  most  significant  signs  is  a  circumscribed  swelling  of 
the  septum  at  that  point  where  it  borders  on  the  anterior  margin  of  the 
sinus.  Here  the  mucous  membrane  will  be  found  elevated  and  j>itting 
on  pressure  with  the  sound. 

So  far  as  causes  are  concerned,  we  may  say  that  the  sphenoidal  sinus 
becomes  involved  as  the  result  of  the  same  agencies  which  produce  simi- 

*  Ai'ch.f.  klin.  Our.,  vol.  xlvii.  p.  146. 
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lar  disease  in  tlie  other  canab  adjacent  to  the  noae.      Weichselbauni 
fciiind  that  the  frontal  and  nmxillarv  8inn8es  of  those  dying  of  inllueuzaj 
were  frei[iirntly  involved,  and  Lii'hunnann  foiuid  tlie  same  condition  of  I 
tlie  inaxilkrv  antrum  after  typhoid  and   inHiienziu     Extension  of  cclhi- 
litis  or  erysinelatoui^  iidtainniatifoi  into  tbe.'iU  deep  eavitie;?  is  al&o  kuowiu^ 
I  have  found  no  recorded  t^ise  of  jianisitie  inva.sion  of  ihese  deep  eellj^. 

*Sj  far  as  treatment  is  e*jncernctl,  a  Avriter  in  the  Rhinologist  has 
rei^iently  taut^Iit  ns  liow  to  ^in  acfess  even  to  the  splicnnidal  i*ells,  which, 
when  <IiseaMed,  need  to  l»e  expt^sed  mid  cleansed  like  any  other  abscH'sj^J 
cavity.  Accordingly,  when  the  ahove  syin]ttonis  present  tlic  .'^iniisi^" 
should  l)e  cxjMjse*!  and  perforated.  The  removal  of  tissue  to  [KTmit  of 
access  will  taki*  away  nsindly  mily  more  or  less  of  that  wliich  is 
already  diseased,  which  will  be  a  benefit  rattier  thaTi  a  disadvantap%  and 
is  ahsolntely  neees.siiry  in  ortlcr  to  carry  «nit  die  ordinary  canons  of  [omixX 
cletmliness  and  facility  f«ir  draina^\  When  it  comes  to  explonition 
previous  ti»  uperatii>n,  Laurent  has  sliown  '  that  catheterisni  and  expli>ra- 
tion  of  the  sphenoidal  sinus  can  he  made  witlumt  any  sjKindnmj  by 
showing  that  the  distance  from  the  opening  of  the  sinus  in  the  wujierior 
meatus  ttj  the  nostril  is  6^  <un.  The  extremity  of  a  prolK'  curved  at  an 
oljtuse  imgle  is  introduced  into  the  nost%  and  carried  upward  close  to  the 
septum,  wiiile  the  shaft  is  held  parallel  to  the  dorsal  line  of  the  no*?e*. 
At  tlic  depth  of  *>.^  em.  the  c-xtrcnihy  of  this  probe  is  lurnrHl  throngii  a* 
quarter  of  a  circle,  the  haudlc  is  depresstHh  and  the  sound  enters  the 
sinus  in  an  upward  and  backward  direc*tion.  This  may  be  done,  how- 
ever, by  introdueing  a  sound  to  the  depth  of  7  J  em.  clear  up  to  the 
postenj-superior  angle  of  the  nasal  cavity,  and  then  drawing  it  forward 
1  cm.  and  revolving  it  through  a  quarter  of  a  eirt»le* 


Operations  upon  the  Cbjlntjm  ant*  Brain  not  Elsewherk 

Considered. 

To  the  medicid  historian  or  to  the  earnest  student  of  the  art  of  sur- 
gery the  history  of  trephining  is  one  of  great  importance  and   inten'st. 
To  attempt  to  do  it  even  scjint  justice  would  take  ns  hcyontl  the  linnt> 
of  this  article.      For  iuforuiatiou   in  this  regard  we  theref*>re  refer  the 
reader  to  any  or  all  ttf  the  f<»!lowing  works:  Home,  IWplihtitu/  in  iU 
Anrinit  atiff  Moth^rn  AHpert  ;  (iallez,  hi  IWpanation  du  Vrdne ;  Luca,**- 
Champi4>nui^re^  fywtie  hiHtoriquA*  d  chinm/iqiie  nur  ta    Trfpamition  dn 
Vrd}u\   Im    Trefmn    Ouidei  par   ie^    lA>calwaHort^   c^r^rafcM ;   8eydel^ 
AntUepfik  nntf  TrriKi nation  :  and  (1n'|>judt|  Chif\  opth'tdotrr  du  Sifnthnei 
nrrPi'tf.r,     In  these  recent  works  or  in  tlic  sjx^'ial  works  r»n  the  hL^tor 
of  medicine  and  surgery  one  may  find  many  jKiges  of  iritcresting  residingJ 
Sulliee  it  here  to  sjiy  that  recent  rest^a relies  in  Kni-ojn'  conclusively  i»n>vi 
that  trej>hining  was  practised  by  nertlithie  men,  |)n^l>ably  caiuiibals,  wb* 
inhal)ite«l  EurojK:'  s<?veral  thousand  years  ago,  and  that  it  is  highly  prob- 
abli*  that  the  operation  was  largely  the  outcome  t>f  sajwrstitions  notions 
conceruing  epilepsy  and   insanity.     Sharpened  shells  and  flints  were  theJ 
rufle  instniments  employecL     In  the  time  of  llipptK'nitcs  it  was  a  nnHH^ 
nized   ojM'nition^  and  has  been  since  tiis  day,  although  waves  of  nnt- 
fessional  opinion  have  given  it  a  variable  (wjsition  among  the  n,V4^ni«  ^ 

*  Heme  de  Laryngohgk^  1894,  voL  xv.  p«  787* 
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expedients  of  surgeiy  at  different  eras.  Among  many  of  the  savage  races 
even  to-daj  it  is  practised  much  as  in  prehistoric  times.  Notions  at  one 
time  prevailed  tnat  by  the  formation  of  an  opening  of  this  kind  escape 


Fia.444. 


Fig.  445. 


Neolithic  cranium  (firom  Feigncux):  opening 
made  by  a  rude  saw  (Broca  collection;  Chi- 
pault). 


Cranium  firom  the  dolmens  of  Loz^re.  with  two 
trephine  openings  (Broca  collection;  Chi« 
pault). 


was  afforded  for  evil  spirits,  and  individuals  thus  operated  upon  became 
objects  of  reverence  and  were  especially  regarded.    The  very  few  illustra- 


Fio.  446. 


Fio.  447. 


(From  the  Broca  collection:  prehistoric   tre- 
phine openings ;  rhiiMuIt). 


Old  cranium  opened  with  a  saw  (Ribeiro  col- 
lection in  Lisbon;  Chipault). 


tions  which  we  give  from  Chipault  will  be  of  interest  in  this  connection. 
At  one  time  it  was  the  fashion  to  make  a  large  number  of  oj>enings,  as  it 
is  recorded  that  Meh^e  de  la  Touche  made  fifty-four  trephine  openings 
on  one  patient,  while  tlie  case  of  Philippe  of  Nassau  with  his  seventeen 
trephine  openings  is  classical. 

It  is  necessary  to  call  attention  to  the  terminology  of  surgical  litera- 
ture in  this  regard.  While  the  words  "trephine'^  and  "trepan"  are 
practically  synonymous — coming  from  the  Greek  trupan,  to  bore — the 
usual  acceptance  to-day  of  their  significance  is  to  give  the  name  "trepan" 
rather  to  the  instrument,  while  the  operation  is  commonly  known  as 
"trephining."  This  is  a  matter  of  custom,  however,  rather  than  of 
accuracy,  since  to-day  the  word  "trepan  "  is  seldom  used,  and  "trephine" 
is  in  common  use  both  as  the  noun  and  the  verb.  By  common  consent 
also  we  have  come  to  speak  of  almost  any  operation  by  which  the  skull 
is  opened  as  "  trephining,"  whether  this  be  done  with  the  small  circular 
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m\y  known  as  the  **  trepan  "  or  **  tivpirmc,"  op  by  minnsi  of  mallet  ami 

ciiisL*!,  or  in  iiny  other  wuy. 

Tlie  opemtion  of  upt'iiinj^r  the  sknil,  ur,  in  general,  of  trephiwinp,  h  i 
pre.sent  prai'tised  ihr  tlie  foHowing  pnrpi>i^8 : 

1.  For  relief  of  etinijiresision  : 

-1,   Ry  ilepre8st*d  bone,  as  in  coniminiitwl  anil  ^un>»hot  fmctiim*; 

IL   For  removal  of  clot  or  ehtH"kiii<^  uf  hemorrha^  ; 

(\    Fitv  evacuution  of  pus,  eitlier    fnun  the  nieningesil  cavity  »il 
fn>ni  a  deeper  j*l).s(^e.SvS  ; 

IK   Fi\r  the  removal  of  seruns^  effuh-ioih^,  either   intravi-nfrifMikr,] 
extnif'erehml,  or  iPileniatous. 

2,  For  renit»val  of  foreign  Widieiis; ; 

S.  For  relief  of  intni<'ninial  irritation — *.  f/,  epilepsy,  iiii^ni^^  etc.; 

4.  F'or  removal  of  tumors; 

5,  To  rorri|)erLSiite  for  dx^ec^tive  development ; 
'>.   For  empiri(*ul  rea?^>n^,  inrludinir  thc^  makintr  of  rel lef-ojKMiingH  for 

relief  of  pain  or  f(>r  exploratioti  in  c*ertain  unknown  intnicmnial  eon-^ 
dition!^. 

In  a  generic  way.  ojK^mtion   prat*tise<l  for  any  of  thei*e  pur]K»^>??  an4| 
hy  any  Lu.strumeiital    meaui?   is  ordinarily  s|X)ken  of  as  **  trephining.'*' 


i\=:^'cz^\: 


Trcpliiiiii]^  in  tbe  sisteisnth  e«ntury  itnnn  AndFeii  *  Tpocv). 

For  the  ueeoiiipli,^hment  of  the  indieateil  mir|ioi*es  the  operator  ha^  hii J 
rh<jiee  of  more  than  one  methwl,  and,  in  taet,  an  extendi! ve  o|>enin^  iifl 
the  skull  may  Ik*  done  withont  resorting  to  the  cireuhir  «iw  orij?inttIlyj 
t-alled  the  **  trepan."     However,  almost  all  op<*n»tor>*  um'  it,  at  ]ni**t  at 
the  eommeneenient  of  the  opemtion,  fur  tlie  puqw^sc*  o<*  making  <»nc  t>rj 
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more  perfomtions  tbrrnigli  which  other  instrumeutH  can  be  used,  and  for 
miiiiv  |nirp«is('s  a  tniihino  of  siiiuiljle  size  will  suffice.  The  instruments 
hiipjilied  in  tlie  iiviTagt'  <)jK>ratin^  nise  are  ahnut  three-fourths  uf  an  ineli 
in  diameter;  an  iiLstruuient  smaller  than  half  an  ineh  is  nirel  y  of  use,  and 
they  are  niaile  and  use<l  so  large  as  two  inches,  or  even  more,  in  diaiueter. 
The  advantai^'  <>f  cuttin'i:  a  kn^ger  eiiTte  with  one  of  the  latter  is  se^ircely 
enough  to  eom|)ensiite  for  the  disadvantage  of  the  extra  force  that  has  to 
be  us(-h1,  the  strain  nprm  the  operator's  hand  and  anu,  and  the  fact  that 
in  cutting  so  large  a  circh^  one  is  likely  tn  titnl  bone  thicker  in  some 
places  than  in  others,  tui  which  aconunt  the  <hira  may  be  much  more 
!aeerat£^l  than  wliere  other  instruments  are  reat>rt€*d  to.  Most  cipemtors, 
therefiire,  will  prefer  to  make  a  small  t>|Kming,  aud  tlicn  enlarge  it  witli 
rongeur  or  other  cutting  forceps. 

L  In  operaUntj  for  dvprrxnn!  honr  the  iustrumcui  is  usually  placed  ujioii 
hin  adjacent  jmrtiou  which  is  strong  enough  U\  stand  the  pres'^nre  made 
necessary  (hiring  the  i^^ienititju*  It  will  m-ver  do  to  apply  the  trephine 
n|HUi  tlie  depri/ssctl  Ixiue  unless  it  be  unusually  Hnuly  h>eked  with  ad- 
joining fragments*  (treat  latitnch-  is  pt-rmittetl  so  far  as  the  exact  i>oint 
of  application  be  coiurrned,  but  when  all  things  are  ec|nal  it  is  probably 
well  to  make  this  on  that  side  of  llie  lesion  which  shall  be  the  lower  one 

"  Frn.  449. 


':y^'y-_\^_\':T: 
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J  rtfthiiting  in  On-  ^.sxieciilti  century  tfnmi  Andniiu  CnH:e). 


when  the  jiatient  lies  n\Hn\  liis  baek — /.  t\  m  the  customar}'  position — 
since  by  this,  should  it  he  necessitated,  dminage  might  more  easily  result. 
The  uieisions  in  the  seidp  should  x\\m\  be  so  planned,  when  practicable,  as 
to  have  the  lias^^  fif  tlic  flap,  pn>vidiug  one  be  made,  upward,  and  the 
apex  of  the  flaj^  where  gravity  imiy  best  carry  away  fluids  should  they 
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be  discluirgetl.     Of  course,  if  thei-e  be  already  laceration  or  injury  to 

the  scalp,  ilw  existini^  openings  will  ho  utilized  .^i  far  a^  pos^sible. 

Before  tlii.s^  as  belure  any  of  tl»e  opcnitiuiis  heiv  .sjM^keii  ai]  an  ela^^tic 
toiinut^iiot  may  be  applieil  tsmi^jcly  anmtnl  the  sealp,  pr(»ttH'thi|r  tlie  eati^, 
jMirliapH  alstj  the  eyes,  by  padi^  suitably  plaetnl.  If  thi>  thistie  eonl  be 
drawn  snugly  en uugh,  it  will  l>e  possible  to  make  the  operaticm  bhjodless, 
sci  far  as  bleeding  from  the  sealp  is  coneerneiL  Tliis  will  Ix*  a  help 
during  the  (iteration,  though  it  will  st-nreelv  obviate  the  ueeeysity  for 
exaet  hieniostasis  when  ehising  the  flap?;  after  its  removal.  While  I 
have  spt*ken  of  provision  for  dniinage,  there  should  be  addinl  to  this 
statement  another  to  the  etleet  that  with  iinpnived  teehni<pie  mid  the  dr\* 
method  of  operating  it  is  mneh  less  oflen  necessar)"  to  resort  to  dnunage 
thnn  in  former  times. 

It  won  1*1  seem  unnec'essarv  to  go  into  a  detailed  description  of  eleva* 
tion  of  de|n'esH<Hl  hnue.      It  shiuild  siiHir^c  to  say  that^  the  lirst  trephine 
opening  having  hern  nKuh%  through  wlii(*h  elevabjrs,  hiiiidles  of  foreejiis^ 
or  other   instruments   may  he   int  rod  need,  the   depressetl    portions   are 
elevated,  using  the  firm  region  of  bone  as  a  fiilernm^  while  portions  large 
or  small  whieli  are  eompletely  detaehe<l  are  removed,  am!  tliose  wliieh 
art*  8emi-detac*heil  are  removed  or  left  in  niftt  aeeortling  to  the  extent  and 
firmness  of  their  atta4'bmeut  and  the*  prospeet  of  their  reeeiving  ruough  , 
vasijular  supply  f(>r  jinrposes  of  nutrition.     Sj>i(Miles  and  small  fragments  ' 
are  invariably  removed  ;  sharp  eorners  ami  edgoi  are  ent  away  with  sjiw 
and  eutting  toreeps,  *n\  if  otw  Im^  UHJug  a  surgii-al  engine,  witli  the  burr  j 
of  sneh  an  engiue.     In  e<mne<^tion  with  these  efforts  to  remov*e  all  pOM 
sible  stairees  of  hone-irritation    there   shonld   lie  a  eertaitity  of  enbru 
direetfd  tc»wan]  removal  of  all   shreds  and   fragments  of   tissue  wboMi 
vitality  is  doubtful,  in  order  tiiat  tliere  may  be  no  jKissihility  of  sub^^j 
(pieut  neerosis  of  tissues,  sejianitjon  of  slougiis,  and   interferenee*  in  this  , 
way  with  primary  n^pair*     This  ajipHes  also  to  a  mangled  and  injure*! 
seal|>,  siuee  it  wotdd  be  niueh  better  to  eut  away  a  eertain  area  of  scalp 
ami  atone  for  the  defeat  by  some  autoplastie  methfKl  than  to  leave  tiiwue 
wliieh  nught  snbseipiently  slough,  simply  beeAiise  it  seemed  oeeessary  to 
fill  the  gap, 

77^#'  opn-afioti  for  rnttontl  uf  rtot  has  already  been  jirai^tindly  consid- 
ered imder  the  head  of  Hemorrhage,  esjjeeially  that  from  tlie  middle 
meningeal  artery,  while  the  surgii-al  anatomy  of  that  vesmd  and  the 
direetious  for  Jinding  it  will  also  be  found  duly  I'onsidered  there.  In 
other  ri'S|)eets  the  removal  of  elot  ne<*(»ssitates  suffieient  0]x»ning  and  the 
UiKt  of  sueh  instruments  as  may  Ih^  nervssury  for  its  dishMlgt^nient, 
Sometimes  a  gentle  irrigating  stream  will  be  snflieient ;  at  otht-r  time* 
foreeps  and  spoons,  either  did  I  or  sharp,  may  be  ref[uirtKb  Hen\  t4M», 
more  than  one  opening  may  be  <^Uh*<l  for,  as  in  the  nis4»  already  alludcHl 
to  in  the  author's  pnietiee.  Sinii'times  eli^t  l>ee<^mes  semi-organized  l>e- 
forc  OjH*nitiou,  and  v^ry  tenneions,  auil,  while  so  mueh  of  it  may  be  rt^ 
moved  as  neeessary,  one  ntn^tl  have  less  fVar  about  1  wiving  little  particleii 
which  adhere  tenaciously. 

The  ixj^^sibility  of  removal  of  clots,  even  fnan  tlie  bai^e  of  the  bmin, 
has  l»een  il lustra te^^^l  by  a  cane  in  the  pnietiee  of  I^plaee/  who  haa  thuu 
pkced  on  re^'ord  pn»bably  the  firj^t  ease  in  which  trephining  of  tlie  teoi* 

'  fnh  Meti  Mit^.t  l^Sya. 
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poral  region  was  done  deliberately  for  removal  of  clot  beneath  the  brain. 
In  this  case  he  used  to  advanta^  an  instrument  fashioned  like  a  minia- 
ture egg-beater,  by  which  the  clot  was  disintegrated  and  made  possible 
of  removal. 

The  dura  when  opened  should  be  dosed  again  ^  if  possible.  This  will 
call  for  the  use  of  fine  curved  needles  and  catgut  which  is  absolutely 
reliable.  It  is  not  an  easy  thing  to  make  iKjrfect  closure  of  the  dural 
incision  without  injuring  the  underlying  cortex  or  at  least  its  pia.  There 
has  been  always  a  theoretical  objection  against  interfering  with  the  dura 
in  any  such  way,  because  of  the  adhesions  which  are  very  likely  to  form 
between  it  and  the  underlying  pia  or  cortex.  These  adhesions,  which 
are  so  undesirable  as  the  result  of  injury  alone,  are  not  much  less  so 
when  due  to  deliberate  interference.  They  mar,  in  other  words,  the 
perfection  of  operative  technique  in  this  n^gion.  For  the  purj)ose  of 
obviating  this  particular  objection,  which  is  sometimes  of  great  practical 
importance,  I  have  often  resorted  to  the  suggestion  for  which  I  am  in- 
debted to  Beach  of  Boston — namely,  to  insert  a  piece  of  sterilized  gold- 
foil  between  the  brain  and  the  dura  underneath  the  sutured  area.  In 
fiict,  I  liave  perhaps  gone  beyond  the  original  plan  in  its  use,  and  now 
advise  and  practise  the  use  of  such  foil  in  cases  of  compound  fracture 
where  the  dura  has  been  opened,  as  well  as  in  the  various  opi^rations 
where  we  intentionally  incise  it.  I  have  never  seen  the  slightest  harm 
come  of  it,  although  I  have  never  yet  had  op jx)rt unity  to  study  post-- 
mortem how  perfect  had  been  the  success  thus  obtained  in  preventing 
adhesions.  In  theory,  at  least,  it  is  unobjectionable,  and  in  actual  prac- 
tice it  has  given,  so  far,  only  the  best  of  results.*  In  fact,  Estes  has 
gone  yet  further  in  its  use,  and  has  reported  a  cast*  of  compound  de- 

f)re8sed  fracture  with  laceration  of  the  cK)rtex,  portions  of  which  were 
ifted  out  with  forceps.  Free  hemorrhage  took  pla(?e,  which  was  checked 
by  a  gauze  tampon.  On  the  day  following  this  lesion  there  had  been 
extensive  oozing  with  some  escape  of  brain-tissue.  The  wound  was  re- 
dressed in  the  same  fashion.  Two  days  later  the  patient  was  chloro- 
formed, and,  after  getting  the  dimensions  of  the  opening  in  the  bone,  a 
cup  was  fashioned  in  thicker  gold-foil,  which  had  been  sterilized  and 
made  into  the  sha])e  of  a  hollow  truncated  cone  whose  base  was  just 
large  enough  to  fit  closely  to  the  rim  of  the  inner  table,  projecting  into 
the  bniin  to  the  depth  of  2  em.  The  i)lugs  were  reniove<l  from  the 
cerebral  cavify,  the  clot  washed  away,  and  the  cnip  introduced,  apex 
downward.  It  was  fastened  in  place  by  working  the  metal  into  the 
indentations  of  the  bone,  and  was  packed  loosely  with  giuize.  The 
scalp  was  so  loosened  on  either  side  that  the  euj)  covered  the  opening. 
One  week  later  the  wound  was  rcMlressed  :  the  metal  was  firmly  held  in 
place,  and  there  was  no  bulging  nor  escape*  of  bmin-nuitter.  In  two 
weeks  the  wound  was  completely  closed.  The  patient  was  kept  under 
observation  for  some  time,  and  develoj>ed  no  unpleasant  complication,  in 
spite  of  the  remaining  metal.  Consequently,  a  n(*w  method  of  dealing 
with  cerebrjil  hemorrhage  and  of  j>reventi()n  of  prolapsus  cerebri  is 
offered  to  us.* 

The  operation  for  fvarufftion  of  Alh^cc^s  in  the  Brain  has  already 
been  sufficiently  describe<l  under  that  heading.     The  opening  may  be 
»  See  Med.  AVir^,  Dec.  3  and  10,  1892.  ^  Med.  News,  March  10,  1S94,  p.  267. 
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made  in  any  desimble  way,  viu\  hv  i^n\i\r^'A  Ui  any  desirable  extent, 
and  lu'iv,  Jis  olsewlicrt^  one  may  (Lt'l  that  tlit*  hi^trtmient.s  of  the  ffui-gitm, 
nsetl  jndioioasly,  will  not  lio  so  inneli  harm  ixs  will  pus  left  unevaeuate<l, 
Suffieieiit  direetions  for  tamponing,  drainage,  ete.  have  idrea/dy  l>ei*n 
given. 

Opffftfioit  for  drahitff/e  and  irrif/ttftou  nf  flu*  mi'ttinift'ttf  rfirift/  Ima^ 
already  [>een  spiiken  <ff  when  dealing;  witli  the  ennditi<ai>i  wliieh  leatl  tu 
the  turniatiun  i>f  pus  in  tliat  situatiun.  It  iieetls  l>ut  little  tnrlher  de*- 
^•ription  Iiei*e.  Tlie  eondition  l*eing  a  ^litfuse  one,  the  itpening  slumhl 
be  s<j  phinnetl  as  to  l>i»st  |jerniit  eoniplete  dniimige.  Consetpiently,  ut 
least  fHie  of  the  r»peninjL;:s  should  lie  made  in  tlie  m-cipital  region,  and 
pr(>l»ahly  <in  eiiher  side  nf  tlie  fidx.  By  iliese  ojR^niiip-.  dminage  will 
hv  [lennitted*  hiif  if  enmplete  irrigation  is  tt)  \*e  pmetisiHl,  it  will  Ik» 
neeessary  tu  make  iqM'nings  in  the  frontal  region  as  well.  The-se  nee<J 
Uiit  be  large,  and  may  even  Ik*  made  with  a  gunrded  drill,  extra  eiirc 
being  taken  tliat  it  l>e  not  allowed  U*  iwrforate  the  dnra.  There  is  more 
danger  nf  this,  liowever,  with  the  ordinary  drill  than  with  the  small 
tn^pfiine,  Senreely  any  fluid  eiadd  d(j  S4»  much  harm  as  pu>,  but  it 
WMuld  pn>bahly  be  wise  to  ns<_-  for  irrigtition  Thiers* 'h's  borusidieyli(* 
siilutiiMi  or  else  a  not   very  strong  .sublimate  solution. 

Ojff'rftfif/ii  iit'cr.'isiffttnf  far  fhr  rnfiOVfif  *tf  forrit/ii  fioiVirH  is  to  Ix*  Imij^€h1 
entirely  ou  the  supposed  iuUni^\  extent,  and  liw»ati(Hi  of  the  rame.  The 
foreign  snbstanees  most  often  tndling  for  *>penitive  interferenee  of  this 
kiad  are  bullet*^.  Whih*  we  Iiav4'  dclibenit^'ly  lell  nic»>t  of  the  e<m}*ideni- 
tii>us  of  gruishot  injuries  to  he  di-alt  with  in  anuther  urtiele,  it  will  Ik* 
most  )HTtin<'Ut  t<*  the  ^nhjeet  to  illustrate  here  the  met h( wis  of  deteetion 
and  removal  i»f  missih\-;.  No  mattor  huw  mneli  a  liullet  may  defleet  in 
its  etairse  before  entering  the  l>nun,  the  presumption  alway.s  i.h  that  when 
onee  it  has  entercil  diis  viseus  it  will  pass  straight  through  it  ;  (*onM'- 
qnently,  that  it  will  iui[nnge  n[>oii  the  sktdl  at  a  \Mnn\  opfHisite  U\  thni 
at  wliieli  !t  enter<*d.  Here  it  may  citfier  [HTfi^nitt^  and  ]«iss  out,  nuiy 
reiujiiu  attaelie<l  to  the  Iwine,  ur  may  be  reHec^ted  and  tlrop  into  si»me 
i»th(*r  part  of  the  bniin,  where  its  presence  may  iw  may  not  \w  imlieatt*il 
by  fot^d  disturbanees.  It  is  now  generally  e(»nsiden»d  wisi:*  to  trephine 
not  only  at  the  fMnnt  of  entrance,  on  aeeonnt  of  the  connninntion  of  tli<» 
bone,  hut  aLs<»  ut  tliat  ]Toint,  aliove  reternnl  to,  n|Hin  whieh  it  will  im- 
pinge. The  ilt'teetion  uf  this  jjiant  ha^  not  always  hern  un  easy  matter, 
A  proije  ] Kissed  into  tlie  l)uliet-tra<'k  and  allowfil  to  timl  its  c»\\ii  way 
into  the  bmiu  will  sehloni  go  to  the  LNimj^lele  extent  desired  without  the 
use  of  uncha^  pressure  or  fnree.  The  teh*plH)nie  bnlht-probe  of  GiixJnrr * 
will  be  reliable  when  its  jMjint  eomes  in  eontaet  with  the  metal ;  other- 
wise, it  will  give  no  informaticui  wlii(4i  the  ordinary  jm>be  \\\\\  not. 
Bryant  has  recently  sngg<?stetl  a  method  of  tinding  the  s<'<\md  jM»int  by 
means  of  Iin(»s  dniwn  meridianaliy,  their  et»nnnon  iU'ntre  being  (he 
point  of  entnme<*  whieh  is  known  and  tla-  j»oint  s<»nght,  whiKS4*  hH'ation 
is  maile  known  by  the  plac*(*  at  whieh  thesi*  lines  eonvergi*.  Still  nmre 
recently  Morgan  of  ludianajmlis  has  dt*vise<l  the  methcnl  tigtinnl  hi»n*- 
with  l>y  the  use  of  a  trajeetor,  of  which  the  plate  (*  is  applini  to  the 
probe,  alivady  passtnl  as  far  as  it  will  easily  go  along  the  bullet-track, 

'  Vidi^  papers  by  the  wriu*r  inul  orliers  in  Tt-nm,  Am^  Aa^in  cf  MilUnry  Sut^tauM,  l^^ 
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after  which  the  point  F — L  e.  the  desired  point — will  be  indicated  by 
the  sliding  rod  BF.  Providing  only  that  the  original  probe  can  be 
safely  introduced  to  a  sufficient  extent  to  give  the  proper  direction,  the 
device  is  simple  and,  apparently,  accurate.      The  desired,  or  second, 

Fio.  450. 


Morgan's  trajertor. 

point  having  been  determined,  the  trephine  is  employed  at  this  ix)int, 
and  after  removal  of  the  button  of  bone  the  further  procedure  must  be 
determined  by  the  condition  of  the  parts.  It  may  be  possible  now  with 
N^laton's  probe  or  the  telephonic  instrument  of  Girclner  to  follow  the 
bullet  in  its  reflected  path,  locate,  and  remove  it.  That  too  much  inter- 
ference is  not  necessary,  and  that  it  pays  to  stoj)  after  reasonable  effort, 
are  illustrated  by  a  case  in  the  pnu^tice  of  my  colleague,  Dr.  Parmenter.^ 
Other  foreign  bodies  which  are  occasionally  driven  into  the  brain 
besides  particles  of  bone  are  hair,  pieces  of  hat  or  clothing,  splinters  of 
wood,  or  other  substances  which  it  is  not  necessary'  to  catalogue.  Be 
they  what  they  may,  there  is  the  greatest  urgency  for  their  complete 
removal,  since  one  may  be  quite  sure  tliat  with  them  infectious  germs 

*  Dr.  Parmenter  has  fiiniislied  notes  of  the  case  of  a  man  of  fifty-four  with  gunshot 
wound  of  the  external  aniB^ihir  process  on  the  rifjht  side,  the  orbit  Wing  shattered,  the 
bullet  passing  upward  across  the  frontal  lol)es.  The  skull  was  trephined  at  the  point  of 
entrance.  A  probe,  passed  along  the  course  of  the  hall,  impinged  on  the  inner  table  of 
the  skull  on  the  left  side,  about  two  and  a  half  inches  above  the  middle  of  the  left 
superciliary  ridge.  Here  the  skull  was  agjiin  trephined,  and  on  the  under  surface  of  the 
button  of  bone  was  seen  the  mark  of  the  ball,  which  had  struck  here  and  glanced  down- 
ward, tearing  a  second  hole  in  the  dura.  Further  attempts  to  locate  the  ball  seemed 
futile.  The  bullet-track  was  drained  by  a  tube  from  one  ()|)ening  to  the  other.  iSeventy 
hours  later  the  mnn*s  temperature  rost^  and  for  live  days  his  condition  was  variable,  but 
with  constant  pyrexia.  On  the  eighth  day  he  was  trephined  again,  just  above  the  base-line 
of  the  skull,  one  inch  in  front  of  the  ejir,  to  discover,  if  possible,  the  ball  or  any  abscess 
about  it.  After  o}iening  the  dura  a  slender  knife  was  passed  inward  and  upward  to  the 
depth  of  two  inches.  T  his  puncture  was  followed  by  copious  flow  of  cerebro-spinal  fluid, 
showing  that  the  lateral  ventricle  ha<l  been  opened.  Repeated  exploration  in  every 
direction,  made  with  the  needle,  faile<l  to  discover  the  ball.  Within  a  few  hours  his  con- 
dition improved  in  every  respect.  A  day  or  two  later  he  became  conscious  and  rational, 
and  after  about  five  weeks  was  removed  to  the  jail.  Here,  again,  after  a  few  days,  he  was 
seir^  with  convulsions  and  was  once  more  removed  to  the  hospital.  The  convulsions 
did  not  recur,  however,  and  after  a  few  days  he  was  again  transferred  to  the  jail,  tried, 
mnd  sentenced  to  five  years  in  the  penitentiary,  where  he  is  now  serving  his  sentence. 
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have  been  also  carried  in,  and  that  sub^uent  l*ram^bsiccsses  cir  pnni- 
lent  iiieiiinj^iti.^  may  Ije  eaused  if  the  source  of  infeetioji  he  not  enm- 
}»letely  removed  and  the  cavity  dmineil  at  least  for  a  day  t»r  twci. 

Oprrafittfifi  for  e^iUepny  and  the  vernHn  of  vrnhnil  irritation  have  ftir 
the  most  |jart  foimd  .satHeieiit  de^si-ription  iintk'r  their  ajipropriate  hea*!- 
in^s.  The  direeti<mri  may  Ix*  briefly  summed  u[i  m  the  adviee  to  detetl 
tlie  eaiise  with  tliu  lea.st  jiossilile  amount  of  surfaee  dirttnrhanee,  to  re- 
nmvt^  it  wiili  tlif  leiLst  [nissible  anmunt  of  (k*e|)  injury,  but  to  remove  it 
abscihitely  and  tlujniugtily,  and  then  tu  atone  tor  sneh  removal,  ho  far  ai<^ 
one  fiin,  by  aceumte  elu^tnre  with  the  use  of  gold-foil,  to  obviate  as  tar 
as  one  may  the  nntoAvard  etfef^^t.s  i^f  adheMon  or  of  anchoring  the  brain  to 
the  overlying  tluni  and  .skull. 

Opi  ratio Hi^  for  the  rrmovai  of  tumors  must  alsti  be  based  u|>on  general 
priiH'ijiles,  many  of  whieh  have  b(»en  already  eiuniciatcnl.  The  tumor 
having  been  loexdized,  nne  may  Ik>  quite  sure  tliat  a  reiL^onably  extfnhive 
upening  at  k^ast  will  l>e  required.  This  wtiuld  jirobably  l>e  made  by 
mean.s  *)(  st>me  of  the  osteoplastic  meth«Mis»  eonsidere<l  below.  Should  it 
be  neee^sary  to  remove  a  large  area  of  dura,  it  wouhl  [>rol>ably  be  well 
to  Hubstitnte  with  gohl-foil   or  srime  »»ther  material.  In  i»rder  that   I'iir- 

tic^d  adhesions  may  lx%  .*«>  far  n^ 
jxjssible,  prt'vented*  When  exten- 
sive removal  tif  tissue  has  bivii 
neeessitatetl,  the  wound  must  W 
Umiponcd  fur  a  reasonable  time  in 
orJer  that  bra  in- pressure  may  l>e 
et[Ual»zc(h  >i^  has  aln*ady  be<*n  in- 
sisted upon  nmler  thi^-  heading  of 
Bniin-Miumrs.  Tlic  cheeking  i»f 
hemorrliage,  the  dressing  of  tJie 
wound,  provisions  for  dminagt^,  etc, 
have  been  treated  uf  as  fully  a« 
spa^ewill  aUusv  under  that  heading. 
Of  late  yejii>i  antaplaHtir  mtihoas 
Ivdvv  bc>en  so  liir  impr«»ved  on  a^i  to 
include  a  certain  ptndic  Hiti^er^  of 
fbr  vrtijiittm  itstdf.  Asa  consequence 
we  have  imw  a  variety  of  vSo-calh»d 
**oHte<iplastirt  **  mctlawls  f»f  t>pening 
the  cranium  which  have  added  very  matcnally  to  the  art  of  the  snrgecm 
in  cases  of  a  chaniettT  (hnianding  intraenndal  o|H'nUion.  This  lias 
been  due  to  the  combined  efforts  of  a  nnmlxT  i»f  surgeons  in  various 
parts  of  the  world^  and  it  m  consequently  iHitieult  to  give  any  one  man 
thi*  ci'c«lit  for  this  great  iniprt>vement,  though  |)nil)ably  \Vagn(*r's  name 
is  more  prominent  in  this  couneetion  than  tliat  of  any  other  individnaJ* 
In  a  general  way  these*  cninsist  in  the  mnre  or  less  (M>m(>leti'  detiiehment 
<d*a  se:H]*tion  of  the  cranial  vault,  with  tlic  formation  of  a  windtjw,  as  it  were, 
in  the  cranium,  which  is  afterwarrl  cUjmmI  by  the  replacement  of  the  pit^ee 
of  bone,  which  has  not  been  completely  severc^d  from  itvS  vascular  .sup- 
ply. In  very  young  .Hnbje<»ts  tlie  heme  is  mi  elastic  4is  to  permit  it  to  oe 
8|irung  to  a  consiilendde  extent,  jM^rmitti ng  a  variety  of  manipulation 
liem^^ith.     In  the  skulls  of  adults  or  H4:h>lesce*nts  it  is  necessur>'  usuallv  to 


Oeteoplastio  reeectlon  afler  Wn^ner  iChf  pAult). 
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cut  away  a  section  of  bone  afler  incising  the  scalp  in  such  a  way  as  to 
make  a  rudely  horseshoe-shaped  opening,  the  peninsula  of  bone  left  at 
the  base  of  this  osseous  flap  beine  broken  through  with  forceps  or 
divided  with  saw  and  chisel.  All  of  these  measures  are  carried  out 
upon  the  principle  that  the  soft  parts  are  to  be  detached  from  the  bone- 
flap  to  only  the  slightest  necessary  extent,  the  subsequent  nutrition  of 
the  broken   bone    being    supplied 

through  vascular  connections  with  Fi«-  452- 

these  soft  overlying  tissues.  There 
is  scarcely  any  reasonable  limit  to 
the  extent  to  which  this  idea  may 
not  be  carried  out  in  practice,  cer- 
tain fundamental  principles,  how- 
ever, being  observwl.  Tne  first  of 
these  is  to  provide  for  a  proper 
blood-supply  to  the  bone.  Conse- 
quentiy,  the  bony  peninsula  is  made 
on  the  lower  aspect  of  the  flap  when- 
ever possible,  the  larger  part  of  the 
incision  being  carried  up  more  or 
less  near  to  the  middle  line.  Again, 
the  width  of  the  basal  portion  of  the 
bone-section  is  preserved  as  great 
as  safely  can  be,  especially  when  the 
periosteal  bridge  is  left  undivided, 
as  it  is  usually  intended  to  be.  The 
shape  of  the  flap,  both  in  the  scalp 
and  the  bone,  may  be  quadrilateral 
or  om^a-like,  as  may  best  suit  the 
requirements  of  the  case ;  and  when 
it  IS  desirable  to  resect  an  extensive  portion  tliese  flaps  may  be  made  in 
two  pieces,  as  suggested  by  Wagner  and  shown  in  the  accompanying  cut. 
Toison  has  even  devised  a  verj^  thin  ribbon-like  saw  which  may  be 
passed  in  at  one  trephine  opening  and  out  through  another,  and  used  as 
a  band  or  chain  saw  for  cutting  out  througli  the  bone.  This  of  course 
presupposes  that  a  small  trephine  has  been  used  at  two  or  more  points, 
making  openings  through  which  it  can  bo  passed.  Could  one  only 
ensure  that  the  duni  thereby  were  not  injured,  it  would  be  in  many 
respects  a  desirable  method  of  opening  the  skull. 

The  method,  however,  must  be  in  large  measure  based  upon  the  pur- 
pose for  which  the  opening  is  made.  When  for  the  removal  of  tumor 
it  is  not  nearly  so  desirable  to  excise  a  wide  margin  of  bone  in  order  to 

S)revent  speedy  ossification.  In  tumor  eases,  therefore,  as  in  operations 
or  epilepsy,  etc.,  we  probably  desire  the  sj>ecdiest  reunion,  and  it  will  be 
at  least  theoretically  wise  to  take  away  as  little  bone  as  is  possible. 
Here,  then,  such  a  saw  may  be  used,  or  with  the  chisel  a  narrow  groove 
can  be  cut  away,  so  that  after  thinning  it  the  bone-cutting  forceps  can 
be  used  to  advantage.  In  cases  where  the  skull  is  opened  for  the  pur- 
pose of  permitting  expansion  of  the  cranial  contents,  as  in  microcephalus, 
arrested  development,  etc.,  we  aim  deliberately  to  take  away  a  wide 
section  of  bone ;  and  in  this  case,  after  making  the  preliminarj'  trephine 


Double  osteoplastic  resection,  as  suggested  by 
Wagner  (Chii>auU). 
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Vu,.  45:1 


(jpcniiug  at  Qiie  or  two  iwiiiits,  tlit*  bune  is  l»itteu  away  to  the  full  width    ^ 

of  tliu  mii^'ur  loii-epti.  At  other  plarcs  in  this  ^M 
article  the  objection  hius  been  raiseil  to  the  pro-  ^^ 
lonp^Kl  UHC  of  hanmier  and  chiHel,  by  which 
un<loiibtedly  fihock  is  incrc^asetb  This  ie  done 
iu  s[)ito  of  tl»(*  fjit*t  tliat  many  C\intinentid  sur- 
geons ailvi>e  the  usc^  uf  the  ehiscl»  In  the 
haiid^  nf  Anierit*an  or  Ku^lish  surgeons,  how- 
ever, its  jirohni^tHl  use  is  almost  alway.*.  dejire^ 
eattd,  Nevertlieless,  by  the  skilful  mh-  of  the 
chisel  it  may  Ih'  |>4>ssib]e  to  80  l>evel  the  tii;ir> 
trJns  of  tlie  Ijnnc  while  cutting  tliem  away  m^  to 
ionii  a  trajv-tlour  of  such  character  that  it*s  siir- 
fuce  cannot  Uv  d^'pressed  bel(»vv  tlie  mar|riii  of 
the  snrnjnndin^  bone  l>y  any  |»osi«ibIe  prej?«%tire. 
This  i(i,  in  theorv"  at  leat^t,  an  advantage.  lit 
])r;ietiet\  however,  ex i)enence  has  tan^ht  that  it 
18  scarcely  necessary  tt>  observe  these  theorvtical  nicest ies,  and  that  when 
it  is  necessarj'  to  make  a  trap-dour  operation  it  can  l)e  done  with  but 
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Chlpiiiult'»  temporary  o«t4.'ri|)lwitle  reiectioii ;  iMme-eilget  Ij^rvlled. 


Httle  regard  to  the  snbsetpient  effects  of  pressure,  since  reunion  and  firm 

eieatrization  nsually  occnr  as  nipi<llyas  theyeouhl  l>e  desinnl.   The  ilhi?«- 
trations  of  this  subject  will  sutticiently  des4'ribe  tlie  oiiemtion  and  oh  via 
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the  necessity  for  much  of  verbal  description  at  this  point.  I  would  wish, 
however,  to  urge  that  the  scalp  incision  and  that  in  the  bone  be  not  made 
in  the  same  lines,  but  that  they  be  at  least  half  an  inch  apart ;  also  to 
impress  the  general  utility  of  not  endeavoring  to  get  immediate  reunion 
throughout  such  a  wound,  but  of  inserting  iodofonn  gauze,  which  I,  for 
my  own  part,  prefer  to  saturate  with  a  thoroughly  sterilized  ointment 
containing  some  antiseptic  which  shall  be  laid  in  along  the  line  of  section 
of  bone,  the  scalp  being  closed  over  it  by  sec^ondary  sutures,  the  gauze 
to  be  allowed  to  remain  for  about  four  days,  after  which  the  secondarj' 
sutures  are  untied,  the  packing  removeil,  and  the  wound  then  snugly 
closed.  I  have  done  this  in  many  instances,  and  have  never  regretted  it, 
while  in  some  cases  where  I  have  tried  for  more  sinvdy  closure  I  have 
been  disappointed. 

Tlie  practice  of  replacing  Hie  buttons  of  bone  removed  after  trephining 
has  not  found  general  favor,  and  is  now  employeil  by  but  few,  since 
results  have  not  really  justified  such  attempts.  The  following  method 
of  opening  the  skull  has  been  recently  suggested  by  Cotterill,*  and  has 
much  about  it  which  recommends  it  for  general  adoption.  p]pitomized, 
the  various  steps  of  the  operation  are  as  follows  : 

1.  The  base  of  the  proposed  flap  should  he  a  j>art  of  the  scalp  carrying 
large  vessels. 

2.  Make  two  small  V-shai)ed  incisions,  corresponding  to  the  lower 
ends  of  a  horseshoe  flap,  their  angles  I(H)king  toward  each  other.  Carry 
these  down  to  the  bone,  and  strip  oif  the  i)ericranium  over  a  surface 
half  an  inch  in  diameter. 

3.  With  a  small  trephine  remove  a  disk  of  bone  at  each  of  these 
points. 

4.  Pass  a  periosteum-s(^rai)er  from  one  of  these  to  the  other  between 
the  pericranium  and  the  skull. 

5.  With  a  fine  saw  passed  along  this  channel  divide  the  neck  of  the 
bone  between  the  two  openings,  cutting  only  to  the  level  of  the  inner 
table ;  which  may  be  easily  done,  since  the  difference  between  sawing  the 
diploe  and  sawing  the  inner  table  is  (piite  j)ercej)tible.  If  necessary,  pass 
a  curved  director  to  protect  the  dura.  By  doing  this  first  there  is  less 
disturbance  of  relation  of  flap  and  bone. 

6.  Complete  the  horseshoe  incision,  making  it  of  any  desired  size. 
Divide  the  pericranium  all  around  tliis  line  of  incision,  not  dislodging 
the  soft  |)arts. 

7.  Use  a  semicircular  saw  around  this  line,  aj>plying  it  obliciuely  from 
without  inward  at  the  exj^ensi*  of  the  inner  table,  so  that  when  the  flap 
is  restored  it  shall  not  sink  below  the  level  of  the  skull.  Although  not 
absolutely  necessary,  this  will  be  easier  if  two  small  disks  of  bone  be 
removed  at  the  upper  angles  of  the  flap,  doing  which  do<»s  not  materially 
delay  the  operation. 

8.  Lift  up  the  flap  of  bone  with  four  elevators,  when  the  inner  table 
will  be  found  to  crack  across  at  the  neck  with  absolute  j>recision.  In 
doing  this  the  dura  is  exposed,  and  any  projK^r  prowdure  may  be  further 
c»arried  out. 

This  form  of  operation  is  not  applicable  to  all  (»ases,  but  principally 
to  those  where  large  openings  must  be  made  for  diagnosis  or  removal  of 

^  Edinburgh  Med.  Journ.y  Jan.,  1895. 
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tumors.    It  may  also  be  useful  in  dealing  with  hemorrhage.    It  is  neither 
tedious  nor  difficult. 

In  considering  these  osteoplastic  methods  it  is  of  course  taken  for 
granted  that  they  are  done  for  the  purpose  of  exposing  some  lesion  which 
has  already  been  considered,  and  tnat  further  directions  for  specific  pm- 
cedures  have  been  given  either  above  or  in  some  other  portion  of  this 
article  when  dealing  with  the  same. 

Finally,  osteoplastic  methods  are  occasionally  resorted  to  for  the  pur- 
pose of  covering  traumatic  defects  in  the  skull.  They  have  indeed  been 
divided  into  homoplastic,  heteroplastic,  and  autoplastic.  The  first  is  that 
least  often  resorted  to.  Nevertneless,  the  experiments  of  Merwen '  and 
of  Oilier,*  as  well  as  of  others,  show  that  it  is  possible  in  selected  instances 
to  accomplish  a  great  deal  by  this  method.  For  this  purpose  pieces  of 
bone  taken  after  osteotomy  or  after  fresh  amputation  have  been  used, 
while  Poncet  once  resorted  to  the  bone  removed  from  a  new-bom  infant 
dead  of  asphyxia.  The  heteroplastic  method  has  been  especially  resorted 
to  since  the  recommendations  of  Koenig.  Autoplastic  methods  bclude 
the  use  of  decalcified  bone,  celluloid,  and  other  material.' 

Decalcified  bone  has  been  recommended  by  Senn  and  by  Kemmul:* 
Le  Dentu*  and  Keen*  have  reported  success  with  this  method.  Hinter- 
stoisser^  has  also  had  encouraging  success  with  celluloid.  Veir  thin 
plates  of  this  material  are  made,  and  then  so  cut  in  shape  as  to  be  neatly 
ntted  in  the  margin  of  the  bony  opening  and  held  there.  In  each  case 
we  can  insert  a  plate,  enclose  it  at  once,  and  have  primary  healing. 
Heteroplastic  attempts  have  also  been  made  with  bones  of  living  animak, 
as,  for  instance,  by  Jaksch,®  who  used  pieces  of  goose-bones,  and  Keen, 
who  tried  small  pieces  from  the  skull  of  a  sheep.  Macewcn  has  used 
dogs  for  this  purjwse,  and  (jrerstein  has  employed  rabbit-l)one.  Kehr  of 
Halberstadt  and  Koenig  have  also  suggested  methods  of  raising  a  portion 
of  the  external  table  with  its  overlying  periosteum,  a  periosteal  bridge 

»  Proceedings  Royid  Soc,,  1831,  No.  213.  *  Poncet,  Congr^s  fmru^oM  de  Cfcir.,  \^- 

'  The  covering  of  recent  or  old  skull-defects  has  l)oen,  for  several  centuries,  a  debate^ 
subject  among  surgeons.     In  1820,  Walther  replaced  a  resected  portion  of  the  skull,  a«^ 
got  partial  healing  of  the  replaced  bone.     Later  a  number  of  surgeons  experimented  ^i*" 
the  subject,  and  in  18t)8,  J.  Wolf  succeeded  pretty  uniformly  with  animals  in  reimpUnting 
bone.     Macewen,  Weir,  and  others  later  began  to  recommend  the  restoration  of  booe  *^ 
small  fragments,  which  were  sown,  as  it  were,  over  the  sutured  dura.     Then  began  otbc' 
transplantation  ex|>criment8,  while  the  investigations  of  Adamkiewicz  ( "  Ueber  kiiocb«? 
Transplantationen,"  Bericht,  der  Acad.der  Wissnweh.y  Wien,  1888)  demonstrated  the  p*'*^* 
bility  of  healing  the  reimplanted  bone;  Gu^rin  (Bidl.  de  PAca/i.  de  Mid,,  1888,  No.  ^' 
transplanted  l>one  from  one  living  animal  to  another,  usually  with  suorei^s;  and,  fin*'*^' 
Seydel  (Centr(d}}lnL  f.  Chir.,  1889,  No.  xii.)  transplanted  bone  from  the  tibia  of  a  p*tie«»^  *° 
the  skull,  and  replaced  that  which  had  been  lost  as  the  result  of  a  com[>ound  fnict**'*; 
Since  these  exi)erinients  have  been  made  others  have  been  tried  with  various  other  **** 
terials,  living  and  dead — such  as  decalcified  bone,  ivory,  aluminum,  celluloid,  etc-  —  *i 
cover  in  delects  in  the  bone,  and,  though  in  a  few  instances  such  efibrts  have  been  follo^  j 
bjr  success,  they  have  for  the  most  part  failed.     Eiselsberg  {Inter,  klin.  Rundt^han,  1^?^- 
No.  xxiv.)  and  Fraukel  {BiUroth's  FeHtarh.^  1892)  have  been  the  most  successful  in    ^^^ 
regard.     Probably  the  most  reliable  material  for  general  use  for  this  purpose  is  cellal«»J*^* 
Beck  has  reported  an  apparent  success  with  this — namely,  a  proper  encapsulation  of  t*** 
plate,  but  with  sjwntaneous  extrusion  of  the  same  three  moutns  later. 

From  all  of  which  it  would  appear  that  the  osteoplastic  method  of  closing  defect**  ^^ 
the  cranial  bones  is  the  most  successful  of  all  which  can  be  tried. 

*  J)nit,  med.  Woch.,  1891,  No.  11.  *  Qaz.  des  Hdpitaur,  1891. 

*  Am.  Journ.  ^fed.  Set'.,  Sept.,  1891. 

^  Wiener  kfin.  WfHih.,  1890.  No.  43,  and  1891,  No.  16. 

*  Wiener  med.  Worh.,  1889,  No.  38. 
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being  made^  and  transferring  this  to  cover  the  defect  which  it  is  intended 
to  protect.  It  will  frequently  be  enough  if,  with  the  periosteum,  a  thin 
layer  from  the  external  table  be  raised  by  the  chisel.* 

There  remains  only  to  indicate  a  suitable  method  for  determining  the 
location  of  the  various  centres  of  the  brain,  since  surgical  procedures 
must  be  guided  by  accurate  anatomical  data.  The  areas  which  most  con- 
cern the  suigeon  are  mainly  those  which  cluster  about  the  fissure  of 
Rolando,  and  the  proper  determination  of  its  locality  is  to  the  surgeon 
what  the  long  base-line  is  to  the  geodetic  surveyor.'  The  reader's  atten- 
tion is  called  to  the  illustration  from  Macewen  on  page  708,  where  are 
outlined  certain  topographical  marks,  as  well  as  certain  points  in  the 
r^ional  anatomy  of  the  skull,  which  have  been  carefully  described  by 
Broca.  The  principal  landmarks  of  importance  are  the  glabella,  at  the 
root  of  the  nose;  the  external  occipital  protuberance,  known  as  the  inion; 
the  bregma,  halfway  between  these ;  the  external  angle  of  the  orbit ;  the 
tip  of  the  mastoid ;  and  the  lower  border  of  the  alveolar  process  of  the 
upper  jaw.  The  fissure  of  Rolando  has  its  upper  end  about  5  cm.  back 
01  the  bregma,  though  not  quite  extending  to  the  middle  line.  Its  lower 
end  lies  about  a  halt  a  centimetre  behind  the  auriculo-bregraatie  line,  a 
little  above  an  imaginary  horizontal  line  parallel  to  the  alveolo-condyloid 
line.  Thus  the  lower  end  of  the  fissure  of  Rolando  will  be  found  about 
6  cm.  above,  and  a  little  behind  the  external  auditory  canal — i.  e,  about 
2i  cm.  behind  the  bifurcation  of  the  fissure  of  Sylvius.  In  the  Lancet  of 
March  3,  1888,  p.  408,  Hare  of  Edinbui^h  showed  that  the  distance  of 
the  upper  end  of  the  fissure  is  about  55  per  cent,  of  the  total  distan<;e 
from  the  glabella  to  the  inion,  and  that  the  angle  which  it  forms  with 
the  median  line  is  about  67°.  Horsley  has  shown  that  under  certain 
conditions  these  distances  and  angles  vary  a  little,  but  not  sufficiently  so 
to  affect  the  general  rules  governing  operations.  In  accordance  with 
Hare's  measurements  and  Chiene's  suggestions,  \Vils(^)n  devised  a  simple 
instrument,  kno\vn  as  the  "  cyrtometer,"  consisting  of  a  T-shapi»d  flexible 
metal  device  whose  lower  border  is  secmrcKl  around  the  head  by  a  taj^e 
in  a  position  nearly  corresponding  to  Reid's  base-line,  while  the  antero- 
posterior arm  extends  from  the  glabella  to  the  inion,  and  is  marked  with 
scales  from  A  io  Q  and  a  to  q.  The  distance  from  the  glabella  to  a  is 
65  per  cent,  of  the  distance  to  A,  etc.  A  smaller  arm  sliding  along  this 
branch  is  set  at  an  angle  of  67°,  and  is  placed  at  the  small  letter  cor- 
responding to  the  large  one  which  marks  the  |)osition  of  the  inion  when 
the  instrument  is  in  sitd.  It  will  then  closely  or  exactly  overlie  the 
fissure  of  Rolando,  whose  location  may  be  marked  with  the  derniograph 
or  scratched  upon  the  scalp.  In  very  young  children  this  fissure,  how- 
ever, is  much  more  oblique,  the  angle  being  reduced  even  to  52°,  and  is 
located  farther  forward,  because  the  frontal  lobes  are  relatively  less  de- 
veloped at  this  early  age. 

How  important  it  is  to  the  surgeon  to  locate  this  fissure  will  be 
realized  by  a  glance  at  the  illustrations  (Plate  IX.,  Figs.  1  and  2),  since 

*  Vide  also  Goz,  "Ueber  aii8gedehnte  Keisjection  d.  Schiidelknochen,"  Beitrdge  zur  klin. 
ChirurgiCy  iii.  95 ;  MellinphoflT,  "  Ziir  teraporiiren  Resektion  des  Schadeldaches,"  ibid.y  vii. 
637;  Reverdin,  "  Abreissungen  d.  Kopfhaut  durch  Transplantation  geheillt,"  Deutsche 
ZtitJiehfL  /.  Chir,,  vi.  418. 

»  See  Park,  "Siirgerv  of  the  Brain."  N.  Y.  Med.  Joum.,  Nov.  3,  1888. 
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aroiiiul  it  closely  eliistt^r  Hie  inui^t  inipuiiant  centro^  and  fissui\*s  of  tlte 
cerebmui ;  and  it  is  enuugh  tiir  ahuu.st  all  .surgiual  purpOE?o&  to  l<K':ite 
this,  while  for  the  incKst  part  clihiei^ardiiig  the  iither  fissurt*^?. 

A  j^till  nmre  sinijtie  nicthml  of  nidely  aseertaining  its  Ux-ation  ha^ 
hecn  sugtcested  l)y  Fruf*  Cliioiie,  whn  liJds  a  ^i^imiv  pieeu  of  |Ki|)er  o!ki\ 
thus  iiuikiiit;^  a  triati«rlc*  whose  lesser  an^h's  aiv  made  45"^'  each.  One 
lialf  is  then  fiildwl  l.»ark  on  itsijlf,  so  tliat  its  an^le  is  rc^dntvd  to  22 J"^. 
This  hein^  eiit  away  or  left  fielded,  the  balance  of  the  pa|M.^r  ii^  unfolded, 
forndnjr  then  a  tnipeziiim,  one  of  whose  angles  is  45°  phis  22  J ^ — i.  f , 
*i7A '' — whieli  is  at'eiirate  enough  for  all  praetieal  purp«»s**s.  One  ^ide  of 
this  henijLT  applitnl  to  the  niNldle  line  nf  the  lieatl,  the  jwisition  of  the 
Uolaudie  iissiire  ean  l>e  easily  ascertairietl,  and,  its  lenjjtli  l)i*in^  3J 
inehes^  the  siu*geon  eau  easily  as<'ertaiu  what  puint  (ai  liis  own  forefinger 
eorrespouils  to  this  in  length,  and  tims  ean  make  lait  its  lower  limit.  It 
18  then  only  neeessar^^  to  make  out  the  location  of  the  up[»er  end,  which 
in  tills  method  h  estimated  as  half  an  in(*h  baek  of  the  middle  of  the 
linr  from  the  glalR'lla  t*i  the  ininn — in  iither  wonL^,  rmU'ly^  55  |)er  cent* 
of  siiid  distanee.  Numen*us  other  methods  have  lK»en  suggest e<l,  and  in 
the  works  of  Clii[>ault  ami  of  Oallez  some  twenty  or  twenty-five  plans 
tinti  illustration.  These  are  altogether  t*x»  many  in  nmuber  and  are 
absolutely  unueeessary.  The  two  metliods  suggested  alK:»ve  art^  tlio^ 
whieb  Hml  most  favor  in  this  tH^»nutry,  and  are  sutfieient  for  the  pur|io«se, 
we  believe^  partieularly  so  si  nee  we  miw  know  with  what  impunity  n 
lilth^  more  Ijoue  ean  l>e  eut  away  with  rongeur  foret^ps  slioidd  the  tnv 
phiue  not  have  Ijeen  jdaeed  aecHiniti^ly  over  the  an^a  whieh  we  8eek. 
Moreover,  tlie  exaet  location  of  these  areas  is  not  to  be  made  out  80 
much  by  topogn(|diy  as  by  eleetrieiil  excitation,  the  gentle  current  fnun 
a  single  flry-eell  l>attery  being  passed  through  an  induction  coil  and 
giving  an  indueed  eurreut  of  sul!i<4ent  intensity  f  »r  all  these  purjHKses. 
With  the  eleetrrMle  devis<'d  by  Keen,  or  its  etpiivjdent,  the  final  loejdiza- 
tion  must  l>e  matle,  at  least  when  we  are  working  in  eaw4\**  of  epilepsy  or 
those  i»f  kindred  character  in  which  nu  visible  le^ion8  are  made  out  or 
nc*  visible  tumor  rctpiires  removal.  On  the  other  hand,  when  we  an?  at- 
tacking visilile  miuiifc^stations  of  disease  they  are  to  he  renuiviHl  without 
ivfe^'uee  t(>  art  as  iuvnlved  cu*  tc»|)^lgn^phieal  lines. 

The  fissure  id"  Sylvius  is  cK-eusionally  s<»ught  for,  or  at  least  \i^  hycsk* 
tion  dt^sireil.  Sijtliee  it  to  stiy  here  that  its  lufureatinn  <'<ii-r<;sjxinds  to 
the  point  *)ne  and  one-quarter  inches  lieliind  and  one^piarter  inch 
above  the  level  of  the  external  angular  iin»cesj?  of  the  frontal  l>oiie, 
its  point  of  division  being  just  l>eneath  the  pteriau—thiit  is,  the  H- 
shajMi'd  juuetion  of  tiie  [Kirictal,  the  great  wing  of  the  s{>henfiid,  the 
frnntal  ami  s([Uamous  bones.  The  anteri*»r  bnineh  runs  upwani  and 
forward,  alm^jst  bene^ith  the  hue  of  tlie  s|ifiennido-Hipumiou8  sutun*.  It 
is  the  anterior  boundary  of  the  so-called  **nuitor'*  region,  the  posterior 
branch  l>oundiug  the  same  area  inferiorly. 

It  would  seem  as  though  the  j»raetieal  ri'lations  id* cranittl  to|Migra|»br 
to  surgery  may  be  smnmed  up  in  these  wonls  :  Tlic  jjnneijKil  area^ 
whose  hxiitiou  is  detinitely  known,  ami  whiflj  may  be  sought  tor  by 
tfie  surgeon  beefiiise  of  irritative  lesiyns^  are  thos<*  m^ir  enough  to  the 
Hssure  of  Kolando  to  be  made  out  aceonliug  to  rules  already  given.  Oil 
the  other  lumd,  for  more  vague  or  uncertain  lei^iouK,  who«^  Ux^tiuti  ij« 
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conjectural,  definite  rules  cannot  be  laid  down,  and  the  surgeon  must 
either  be  guided  by  general  exj)erience  or  else  must  make  an  oi>ening  at 
that  location  to  which  most  of  the  signs  point,  and  must  make  this  open- 
ing large  enough,  or  must  explore  far  enough  in  various  directions  from 
it,  to  obtain  the  knowledge  which  he  seeks  or  carrj-  out  the  measures  of 
extiqmtion  which  he  desires ;  and  these  operations  would  be  better  prac- 
tised by  means  of  some  of  the  osteoplastic  resections  than  by  means  of  a 
single  trephine  opening,  whose  exact  location  must  be  determined  rather 
by  chance  than  by  accurate  knowledge. 

For  more  exact  descriptions  and  detailed  directions  the  reader  is 
referred  to  the  monographs  of  Roberts,  Operative  Surgery  of  the  Human 
Brain;  Seydel,  Antiseptik  und  Trepanation;  Home, ^Trephining  in  its 
Ancient  and  Modeini  Aspect ;  Lucas-Cham pionni^re,  Etude  historique  et 
clinique  sur  la  Tr^anation  du  Crdne ;  La  TrPjmnation  guid^e  par  les 
Loc^alisaiions  cSrArales ;  Gallez,  La  Trepanation  du  Cnhie;  the  two 
monographs  of  Bergmann,  Deutsche  Chirurgie,  Ijieferung  31,  Chir. 
Behandlung  von  Gehirnkranhheiten  ;  Chi])ault,  Chirurgie  operatoire  du 
Systhne  n£rveux ;  Fraser,  Guide  to  Operations  on  the  Brain;  and  the 
various  journal  articles  of  Horsley,  Keen,  Kohler  ("  Ueber  die  Metho- 
den  die  Lage,  etc.  der  Hirnwindungen  zu  bestimmon,"  Deutsche 
Zeitsch/t.  f.  Vkirurgie,  xxxii,  567),  the  writer  (Park,  "  Surgery  of  the 
Brain,"  etc.,  N.  Y.  Med.  Journ.,  Nov.  3-17,  1888),  etc. 
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THE  SURGERY  OF  THE  SPINE. 

By  W.  W.  keen,  M.  D.,  LL.D. 


Before  oonsiderine  the  surgery  of  tlie  spine  it  is  well  to  recall 
briefly  the  anatomy  of  the  parts.  The  spine  consists  of  twenty-six 
boneS;  the  last  two  of  which,  the  sacrum  and  coccyx,  are  made  up  of 
several  vertebrae  fused  together.  The  bodies  of  the  vertebree  form  a 
column  for  the  support  of  the  head  and  upper  extremities  (Fig.  455). 
A  bony  arch  extends  posteriorly  from  the  body  of  each  vertebra,  the 
whole  series  forming  a  canal  which  affords  protection  to  the  spinal  cord 
itself.  The  curves  of  the  spine  are  chiefly  caused  by  inequalities  in  the 
vertical  thickness  of  the  bo<lie8  of  the  vertebrae.  The  articular  processes 
of  the  vertebrae  are  arranged  in  such  a  manner  as  to  prevent  dislocations, 
either  by  their  position,  as  in  the  lumbar  region,  or  of  their  obliquity  in 
the  cervical,  while  in  the  dorsal  region  the  ribs  form  additional  buttresses 
to  prevent  such  displacement. 

The  muscles  of  the  spine  are  verj'  large  and  thick,  and  fill  up  the 
concavity  between  the  spinous  and  the  transverse  processes.  These 
muscles  are  largely  made  up  of  separate  slips,  partly  muscular  and  partly 
tendinous.  They  pass  from  one  vertebra  to  another,  and  hence  in  an 
operation  upon  the  spine  these  muscles  are  apt  to  be  frayed  out,  so  to 
speak,  in/  cleaning  the  bones  to  get  a  clean  field  of  operation,  and  this 
frayed  condition  favors  local  necrosis  and  should  be  avoided  as  much  as 
possible.  Hence  the  knife  nither  than  dull  scraping  instruments  should 
be  used  to  expose  the  laminaj. 

In  the  spinal  canal  hangs  the  spinal  cord,  covered  by  its  membranes 
and  still  further  protected  by  the  cerebro-spinal  fluid  Ix^tween  the  cord 
and  its  membranes.  The  eortl  is  steadied  in  the  tube  formed  by  its 
membranes  not  only  by  the  fluid,  but  also  by  the  ligamentum  denticu- 
latum  and  by  the  nerve-roots  as  they  pass  through  the  intervertebral 
foramina. 

It  is  well  known  that  the  spinal  nerve-roots  do  not  emerge  from  the 
spinal  canal  through  the  intervertebral  foramina  directly  opposite  their 
apparent  origin  from  the  cord.  After  lesiving  the  cord  they  run  down- 
ward in  the  spinal  canal  to  a  greater  or  less  extent,  and  make  their  exit 
from  the  canal  at  varying  distances  below  their  origin.  For  careful 
modem  clinical  observaticm  in  nervous  diseases  and  injuries  it  is  extremely 
desirable  to  have  as  nearly  as  possible  an  exact  knowledge  of  the  seg- 
ment of  the  cord  from  which  each  nerve  originates  and  the  relation  of 
the  segment  of  the  cord  to  the  spinous  processes. 

Fig.  456,  from  Reid,*  shows  the  relations  of  the  cord,  the  nerve-roots, 
and  their  foramina  of  exit  very  accurately.     Inspection  of  this  figure 

»  Jaum,  Anat,  and  Phya.,  1888-89,  xxiii.  341. 
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Fi.i.  457. 


) 


^S 


shows  that,  fur  uii^tanoo,  the  ei^^hth  cerv^ieal  ntn'vt-  takes  it8  origin  from 
the  Hiuux.^  Ix'tweeii  the  sjiinuus  |)riK'es.s4^8  of  tlie  tiftli  and  sixtli  t'ervkal 
vertebne,  and  oiakes  it^  exit  billow  the  npine  of  the  tieventh  tHrrvieal. 
Again,  tlie  eightli  dorstd  nerve  originates  lielow  the  level  of  the  fifth 
dorsal  sjiine,  an<l  makes  its  exit  lielow  tlie  sixtli  (!<;rsid  s|>ine,  wliih'  in 
tlie  enuda  e<|iiiiia  tlie  iH'rve-r<M>ti?  originating  in  the  segment  between  tlic 
twelfth  dorsid  anil  lirst  Innihar  run  all  the  way  down  to  Viirious  |)oints 
of  exit  as  far  as  tlie  eoeeyx,  A  eareful  stntly  of  this  jigiire  will  atlbrd 
miit»h  information  in  nut  a  few  ease.s  of  spinal  disease  or  injury.  Cln- 
]iiiult '  has  also  given  an  excellent  description  td"  these  relations,  (For 
the  ivlation  l)etween  the  spinal  segments^  the  nervt^s  iiriginnting  from 
them,  and  the  art^s  of  skin  and  the  nmselei!?  suppliiMl  l»y  eaeli  nerve  see 
the  table  on  p.  815.) 

Congenital  Deformities  of  the  Spine. 

Congenital  deformities  consist  principally  td'three:  first, attached  foetus; 
sieeondly,  congenital  siicnHCdct-ygcal  inmt^rti;  and,  thirdly,  spina  bifitla, 

A  Hack  a  I  Ftftnti^ — Them*  ist  f re*  j  net  1 1 
form  of  tills  condition  is  that  of  a  third 
leg  attached  in  the  sacral  ri'gion.  It 
consists  pnictically  nf  iwo  legs  blende<l 
into  one,  usually  dwarfed  and  otherwise 
detornicil.  Sanctinics.  however,  it  is 
more  or  less  nnrinal  in  appearance. 
Those  who  desire  fuller  information  will 
iind  excellent  illnstrations  of  the  |innei- 
pal  varieties  in  Bniiine's  classical  wurk,"' 

The  treatment  f*f  snch  a  (k"fi»nnity 
is  ani[iutation,  provided  its  relation  to 
the  Intnes  of  tlie  pelvis  is  sn(*h  as  to 
allow  of  its  removal.  This  slionhl  !»e 
ean'fidly  examined  before  any  openition 
is  nnilcrtaken. 

— Such  timK>rs  are  much  mt>re  fi-e- 
(|nently  found  in  girls  than  hoys,  Molk 
noting,  in  oS  cases,  44  in  girls  to  14  in 
boys.  Sometimes  snch  tnmors  arc  really 
examples  of  spinn  biHda,  vvhi(*h  is  de- 
scribed bekiw.  The  latter  lie  iRisterior 
t4»  the  coccyx  ami  are  ciamected  with 
tlve  cavity  of  the  spinal  canal.  A  tnie 
saero-eoeeygeal  tnmrir,  as  has  been  de- 
scribed l>y  Sntt*Kn,'^  lies  in  front  of  tlie 
eoeeyx  inst*»iid  of  behin*l  it  (Mg.  4">7), 
and  is  an  cxe(41ent  illustration  oi'  a 
tnnior  arising  in  eonncction  with  an  obsolete  fa»tal  canal.     In  the  early 

'  Uitpftosi-ts  des  apophyBct  iptneuses  aver  ta  mi^'lUf  tu  rucima  midultairti,  €t  leg  mimnge», 
pjirifi,  1894. 

^  hie  Ihpprfhiithmfjrn  und  anifthoren  G(Jitktt'ttU(€  tier  Kretidtein^^ntif  Leipzigi  1962. 
»  Genttid  PalhiAotj^,  pp.  330-339. 
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runfjoQllJi!  PVHlU^  sncml  tumor  lytiiie  ftll- 
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intxXv  lioiiL'  (muilffipil  fnnu  HrttuuL'  by  J. 
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development  of  the  fotus,  as  wa.s  first  pointed  out  in  1871  by  Koun- 
levskv,'  tlie  ceiilral  eanal  uf  the  spinal  vard  Ls  rnntiiiued  aruund  i'nmi 
the  hack  to  tlic  fmnt  of  the  cnvcyx^  wliere  it  beeomes  eontluutms  >*'ith 
tlie  intestine  in  the  |wirt  now  known  as  the  i>ost-anal  j^ut ;  that  i&  to  say, 
the  anus  is  not  tlie  true  vm\  of  the  howel,  whieh  extends  in  ftjetol  life 
bryuiid — /.  t\  posterior  in- — tlje  anus,  and  is  eiaitinui*ns  with  the  eentml 
eanal  i*f  the  s])inal  eord.  This  eanal,  ennnet'tin^  the  Ix^wel  with  the  een- 
tral  eanal  of  the  eord,  is  kn<nvii  as  the  iti'm'tttttrir  fKi^Mat/t'  or  canal  {Vig* 
458)*  Thi!^  passa^%  i>r  j>ost-a[ial  ^ut,  hun  been  found  in  very  many  ani- 
mals»  up  to  and  ineludinir  man,  and  gives  rise  cx-e^isionally  to  c.H»ngenital 
tuTnors,  wpeeially  by  ililatatiou.  Henee  these  tun»*irs  are  not  nne<»ni- 
monly  eystie.  In  other  (•iises,  where  tlie  walls  develop  rather  than  the 
eanal  itself,  they  are  fatty  in  eharaeter.  Sueh  tnniors  were  formerly 
supposed  in  arise  frnni  Luschka's  gland,  but  there  seems  no  reason  iu>w 
to  doubt  their  relation  to  the  |>ost-anaJ  gut. 

These  tmnors  are  of  eourse  always  congenital,  sometimes  senile,  or 

Fio.  458. 


LongltudlnAl  section  of  nii  embryo  of  Rontbinator  ignrut:  /?.,  bmln ;  P  .T>lnea1  gland 
eanal; 
Sutton) 


,.  if.  r.iiplntl 

canal ;  N,,  notochoni :  .If.,  moiitb  ;  Z...  liver;  A.,  anus;  M,  t\,  mvmutvTic  canal  (ancr  Goctiif  bjr 


even  almost  entirely  intrapelvie,  as  in  the  ease  whieh  I  *iperated  on  and 
reported,'  At  i^tlier  times  they  are  jieduni'ulated.  They  are  apt  lo  \ye 
mistaken  for  fatty  tumors,  es|weially  if  they  attain  considerable  nize. 
They  vary  from  the  size  of  a  walnut  to  that  of  a  child's  hetul,  or  even 
larger.  If  eystie — ils  they  often,  in  fact  usually,  are^ — they  \rill  be  ID 
parts  elastic  or  even  fluctuating,  in  other  jmrt^s  niueh  more  firm  and 
84>ljd.  Oceasifuially,  as  in  rny  <jwn  ease  al»ove  alluded  to,  the  eo<:eyr 
wiU  l»e  piishwl  far  hack  ward,  so  inueh  as  to  cause  great  ineonvenienee 
when  the  patient  sits  tlown.  In  otfier  causes  the  anus  and  genitals  nwiy 
l3e  pusliinl  much  forwanl.  The  relations  4  if  the  tumor  to  ttie  rectum  should 
of  ciiurst^  Ijc  most  earefidly  studied  before  any  ojK'ratifm  is  undertaken. 
If  they  are  ojK'ratetl  on*  entire  removal  should  he  the  rule,  tlie  greati^ 
can.'  being  taken  to  see  that  no  injury  is  done  to  the  boweL  In  my 
own  case  tliere  was,  cnriously  enough,  ass<H»iated  with  the  tumor  aL*a  a 
dermoid* 

Sjtina  Btfithi, — By  far  the  commonest  form  of  ciongenital  anomaly  of 
the  s|Hne  is  that  known  as  spina  hiHda.  Demnie  has  n.»iH>r«h.Hl  57  vsl^^ 
out  of  36,148  births,  and  Cliaussier  22  eas<*ft  in  22,298  births.  Ai^i  it  is 
a  defect  of  development,  the  same  cause  which  priKluces  this  d(*fet»t  h  apt 
to  produce  defects  elsewhere  in  the  development  of  the  c»vnm,  and  hence 

'  Archwf.  3lih-.  Anatmi.,  Bd.  vii.  S.  114.  '  itUenuaujnal  OmicM^  October,  1S9L 
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h  very  apt  to  be  nAsoelated  %vith  lKuv-li|s  cleft  fKilato,  hydrocephalus, 
{Miralygis,  dub- foot,  and  luiperfL'et  mental  di-vrlopiuent  (Fij;.  459).    Pre- 
pCLscly  what  is  tlie  eause  for  this  or  any  trther  irregularity  of  development 

Fig.  459. 


8|^lu^J^  bifttli*  with  ehil^Tout  iij:j<i  Htnibii<inu>>  (Lluyd), 

ij4  unknown.  In  the  end.>ryo  the  vertebral  wunil  is  formed  by  a  furrtiw 
in  the  me,soblast,  the  sides  uniting  to  form  tlie  spinal  laminse,  which 
ooalescc  at  the  spinous  prrwesses.  The  ossitieation  of  the  luuiy  rin^ 
wdiich  enclose  the  spinal  eonl  is,  as  is  w(*ll  kmiwu^  by  four  prineijjal 
centrt^s  (Fig.  4G0),  two  for  the  bofly  iA'  tlie  vertrhra,  and  one  for  each 
landna,  the  two  la  mi  rue  uniting;  in  tlie 
metiian  line  at  tiie  spiiums  process.  If  for 
any  reason  the  lainitue  tlo  not  unite  in  the 
middle  line,  an  ujH'iunir  <»r  ih>fcct  in  tlu* 
bony  structure  rcsnlt.'^t  thrpu|;h  wliicli  uiurc 
^T  less  of  the  iru^mbrancs  or  i»f  the  ctml 
Itself  may  protrude.  Tliis  defrn-t,  thoii*jh 
it  may  be  limited  tn  a  siujirle  areh,  usual ly 
extends  to  the  arches  fjf  s<*vend  vcrtelu'te. 

Very  rarely,  by  a   failure  nf  the  two 
eentrf^s    for   the   liody    to    unite,  an   anterior   spina   liifida   may   result. 

The  form  of  nial format  ion  known  as  iijiiiut  bijiihi  (Kru/trij  in  fact,  is 


Fici.  460. 
%  4  primarff  eenitt$. 
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Ifor  eat'h  lamina  i€th  W6dt}, 
Devclc>|imeiit  of  a  vcrtobm  (Gzftf). 
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one  in  wliit^h  the  deibet  in  tht*  Koiie  exists  without  pmtnision  of  the 
nicjiibmneH  or  con!,  timl  hrtict%  as  nu  tumor  is  fonuiMJ,  it  is  apt  often  ti» 
he  overlookoil  Wliiit,  however,  will  iimke  lis  susix-et  its  existence  is  it 
preuliar  pateli  nf  well'tleveh>i)e<l  hair  uver  the  site  of  sneh  a  spinu  hitida 
iitn-uUii  (Fig.  4B1 ),  (Ou  p]).  7!l<>,  797  a  ease  1,^  nxH>rdeil  of  ii  sue*'i*ssful 
tiptnition  on  siH'h  a  niali'ornialion,) 

In  ca,-^'  there  is  a  dt'feet  iti   the  [Posterior  art'lirs  of  the  spine,  iht-re 

may  l)e  a  projuetion  thrtmj^h  the  ojKni- 

Pj^j  ^^I  ing — first,  <jf  the  menihmiR^  ahnie,  the 

eonl     remaining    in    its    projier    plaee ; 

^^-g=^!^^^^^>^  st*c»orHlly,  \\w  int'inhrani's  and  eorJ  lioth 

i M^^     "    ^^^^^^Bfe      '^*'^^   P^''*M'^'*  thrtuitih  tlie  o|K'ning  ;   an<l, 

k  (f»^  ^hBT      thirdly,  imt   only    may    the   nrenihmnes 

vj/w  ^Kr         Ji>*d  i*ord  jirojert,  hut   the  eeiitml  eanal 

^1  ^P  of  the  eonl    may   Im:  greatly   disitenchn! 

with  the  Hnid,  ivdnt»iiif^  the  mnl  it^4f 
to  a  thin  Liver  innncdiately  inside  the 
niemhranes.  Tlies**  three  varifties  et>r» 
res]>ond  evartly  to  similar  malfortnations 
ill  the  skull  and  hiiiin.  Ai"eoi*<liiigly, 
the  elassiiii-ation  of  tlie  Conimitttv  of 
thf*  Cliniral  Sieiety  of  I^^mlon  '  finik  itj^ 
anatomind  reas<»n.  Where  the  mem* 
hmnes  ah>iie  protrude  thntii^h  thet»jM*n- 
inj^  and  aiv  dislenthKl  with  Hnid  the 
tumor  is  known  a>  a  imiumjm^elt ;  se<v 
oiully,  if  ihe  eoiil  ih  attaehtxl  to  tbd 
j>ohterior  part  of  the  sae  antl  protrudes 
witli  it  tIn*ough  the  op<»uin^,  we  have 
a  mrni  liiffi-HUfrlnvrh' ;  ant  I  thirdly^  if 
eord  and  UMnuhniues  pnitrutle  and  the  central  canal  of  the  ^]»!nnl 
OLvrd  is  disteuiled  l>y  the  (*erehro-spinal  Huid  (liydrorrhachis  interna), 
we  liave  then  the  form  td"  honor  known  ns  Mtfrhifjtmif/rfia,  Of  th«*  three 
varieties,  the  seeond  is,  nnfortnnately,  hy  fur  the  most  eonimon,  tho 
entin^  eonl — or,  espcfially  in  the  lower  [wirt,  the  n«*rves  of  the  c^iiuini 
erpiina — lieiiig  tH>ntaiiie<l  in  the  tumor  ami  attarhinl  tu  itn  (HMti'riofi 
6urfa<*e. 

The  fluid,  whii*h  has  hwn  reiR^teilly  exaininetl,  is  ideotifal  with  the 
cerehro-spiii a  I  H  n  i d . 

The  reddened,  enlar^**!  tumor  lie^  in  the  va-st  majitrity  of  eases  in  the 
hinihar  or  saeral  rejiion.  Of  4^2  tumors  eoneettnl  from  various  sotirceii, 
I  tind  iy2*A  in  the  lumlwi-sieral  re^iim.  The  situati«>n  of  the  tumor  is! 
always  in  tlip  nK*<Iian  line  c»r  very  nearly  nie<Haii.  It.s  siite  varices  fn»ni 
a  mere  liul^iii^^  uf  small  moment  to  a  tumor  the  size  of  t\  fist  i>r  even 
brg«*r.  The  tumors  an^  s<>metimes  sessile,  sometirni^s  pinhininihitefl, 
Oefjusionally  the  fluid  in  them  can  he  pressed  Imek  into  the  spinal  eiuinJ 
and  the  bony  ojieniu^r  t*an  he  fell,  hut  more  often  tho  donae  tatty  lisKue 
arjunul  the  mai^ins  as  well  as  the  tenseness  of  the  siie,  will  pn»veiit  our 
fi^eliu^^  the  l>c*ny  o|>eninp  Attempts  at  redueing  the  fluid  within  the 
spinal  eanal  are  m>t  witln>ut  danger,  a**  the  inerea*^  g^piiial^and  even 

*  Tt-nns,  din.  Soc,  Lot^fton,  xvUi.  Jtii9. 
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intracranial,  pressure  is  very  apt  to  produce  convulsions.  If  hydro- 
cephalus exists,  not  uncommonly  pressure  upon  tlie  spina  bifida  will  be 
appreciated  by  touch  in  the  hydrocephalic  liciui,  or  r/c^  versd.  When 
the  child  lies  down,  and  especially  if  the  hips  are  higher  than  the  head, 
the  fluid  drains  gradually  away  from  the  tumor,  which  becomes  less 
tense ;  when  the  child  is  placed  ert»ct,  the  tumor  will  become  more  tense. 
All  expiratory  eflbrts,  such  as  crying,  marktHlly  incrt»ase  the  tension  of 
the  sac.  The  skin  over  the  tumor  is  sometimes  very  thick,  tense,  and 
brawny.  At  other  times  it  is  excessively  thin,  and  even  translucent,  so 
that  if  the  tumor  is  examined  through  a  cylinder  of  paper,  a  light  being 
held  upon  the  opposite  side,  it  will  be  as  translucent  as  a  hydrocele  or 
even  more  so. 

Diagrnosis. — Given  a  congenital  tumor  in  the  median  line,  esjiecially 
if  it  be  in  the  lumbo-sacral  region,  distended  with  fluid,  varying  in 
tension  by  posture  or  expiratory  eflbrts,  and  possibly  accompanied  with 
other  deformities  in  the  body,  and  the  diagnosis  of  spina  bifida  is  well 
assured,  even  though  the  defect  in  the  bone  cannot  be  discovered. 

The  diagnosis  of  the  variety  is,  however,  by  no  means  so  easy,  and 
yet  is  very  important  in  deciding  the  question  of  treatment.  '^Vhere 
there  is  jiaralysis  with  atrophy  of  the  lower  extremities  or  loss  of  control 
of  the  sphincter  muscles,  it  is  fairly  certain  that  we  have  to  deal  with  a 
meningo-myelocele.  So,  too,  if  the  })ostr-anal  dimple  is  found,  an  um- 
bilicus-like dimple  marking  pmbably  the  termination  of  the  spinal  cord 
and  its  attachment  to  the  skin,  it  is  almost  certain  that  the  cord  lies  in 
the  tumor.  If  the  covering  is  translucent,  we  can  sometimes  see  the 
nerves  traversing  the  tumor  or  feel  the  thickened  more  resistant  sac- 
wall  where  they  are  adherent,  or  rarely  can  determine  probably  their 
absence. 

Prognosis. — The  vast  majority  of  children  born  with  such  a  defect 
fortunately  die  very  early.  The  tumor  usually  gradually,  but  sometimes 
rapidly,  increases  in  size,  the  skin  ulcerates,  and  finally  the  sac  bursts, 
not  only  evacuating  the  cerebro-s{)inal  fluid  itself — a  serious  danger  when 
rapidly  and  continuously  lost — but,  if  death  does  not  take;  place  at  once, 
infection  will  produce  a  spinal  meningitis  which  (juickly  will  destroy 
life.  Very  rarely  such  rupture  of  the  sac  is  followed  by  spontaneous 
cure.  In  some  cases  in  which  the  opening  is  small  it  progressively 
shrinks,  and  finally  cuts  off*  the  tumor  from  any  connection  witli  the 
spinal  canal — the  so-called  false  spina  bifida. 

Treatment. — In  the  vgtv  large  projM^rtion  of  cases  practically  no 
treatment  other  than  a  palliative  one  can  be  adopted.  Before  any  active 
steps  are  taken  in  the  matter  of  treatment  the  natural  history  of  the 
disease  in  the  particular  case  under  consideration  should  be  studied.  If 
possible  to  avoid  it,  no  operati(m  shouhl  be  done  under  two  or  three 
months  after  birth,  though  Walther*  operated  successfully  five  hours 
aft«r  birth ;  but  the  parts  should  be  pn)tected  either  wnth  cotton 
smeared  over  with  vaseline  or  by  a  rubber  or  other  moulded  splint  held 
in  place  by  a  bandage,  both  protecting  it  and  producing  somewhat  of 
pressure  if  the  skin  will  allow  it.  Sometimes  collodion  with  or  without 
iodoform  may  be  painted  over  the  sac  with  a  view  to  shrinking  it.  In 
case  the  skin  is  excessively  thin  or  the  tumor  verj^  large,  or  there  be 

>  Rev.  de  Chir.,  April,  1892,  p.  371. 
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evidence  of  extensive  or  iimlii[ile  defectH  of  development,  es|3ecm]ly 

pHndvhi,^  of  Hie  l^iwer  extremities  and  of  the  sphincters*  no  other  than 
tfiirf  fialluitive  treatment  or  tliat  hy  inJLHjtion  is  prniis^ible.  If  at  the 
enti  <if  two  nr  tlinn-  monilis  tlie  patient  is  iinproAing,  wc  shonid  wait 
Htill  longer  nntil  the  improvement  hits  at  least  eonie  to  a  standstill. 
*Sp(Hit;meoii?5  eure  may  take  place,  and  we  should  always  give  Nature^ 
whiJ  if  a  sneees>;ful  sur«re(>n  is  the  best  sur*jeon  in  these  easeft — a  chance 
t4>  si^  wliat  she  <'an  ilo.  Failing  a  cure  at  ihis  time,  or  earlier  if  the 
j>!itient  is  jj^ettiui^  \vors(%  the  (juestion  of  mdir^al  cure  i^  to  \h*  deeidei 
Radirat  vnvv  was  formorly  sometimes  attemi»tc'd  by  tafjping  or  pnnctnre, 
a  [>rfH4Hlnre  whieli  no  pvml  snrgeon  now  is  likely  to  inmntenani-e,  l^ra«^ 
tieally,  two  nietiifMls  remain — ^iirst,  the  injection  of  imline  (Mort*ai's 
fluid) ;  or,  secondly,  excision. 

Injn'fioH  of  Marfan  H  /VM/t/,— TIlis  lluid,  it»tnj^hiced  by  Morton  of 
GlasjirtJW,  consists  of  iodine,  ^r.  x  ;  iodide  of  jKitassinm,  ^r,  xxx  ;  and 
glycerin,  f.ij.  Tlic  skin  as  well  as  the  nei'illc  of  the  syringe  having  been 
rent  hired  aseptic,  a  flrarlnn  or  two  of  tlie  ccHitent*^  of  the  sac  arc  with* 
drawn,  and  then  half  a  ^Irachtn  to  a  dniehni  of  Mort4»n's  flnid  is  slowly 
injected,  tlie  pmietnre  lieing  H/alcd  with  colli nlicin  with  great  care,  so  ai 
to  |*i\"vent  tlie  esi'apc  ni'  the  ccrcbro-spinal  fluid.  The  injertinn  should 
not  be  madi*  in  tlie  niitldlc  liiir,  where  the  e(»rd  may  be  attachetl,  hut 
well  to  the  side,  and  if  possililc  through  s^iund  skiu.  In  the  course  of 
ten  4 lays  to  two  weeks,  when  the  slight  reaction  has  subsided,  a  seconcl 
treatment  may  be  institntcHK  In  the  classical  report  of  tlie  Limdim 
Clinical  S^jciety '  there  were  rcci^rded  71  ea.«<^s  treatcnl  by  Moiton's 
method,  of  wliieli  IV)  reeovertnl,  27  flie«l ;  in  5  there  was  no  inipn»ve- 
ment,  and  in  4  there  was  some  improveujent — a  mortality  of  M  |XT 
cent.  In  Mortoi/s  own  work  on  Sphm  Bijvhi  {\SHl]  he  repirts  Go  eases 
trcate<l  by  various  openitors,  with  oo  recoveries  tuid  10  deaths.  Powers* 
ha.H  added  15  ca^es  collected  since  the  Clinical  SxMcty's  reix>rt^  with  4 
deatlis — a  mortality  of  2\\AWi  p^r  cent.,  a  much  better  showing  than  the 
Clinical  Soeicty's  original  rcc*jrds.  In  addition,  this  method  of  tri'ut- 
n^ent  d(>cs  not  inv(>lve  an  **  operation/*  which  is  of  itself,  and  very 
naturally,  a  great  terror  tn  most  parents, 

Ejcdmon. — nnejiicsticjnably,  however,  excision  is  gaining  gix:>nnd  with 
surgt^>ns.  Tims,  Powers  has  tabulatt^l  34  etises,  from  which  he  ileduta.s 
3,  as  the  cause  of  dexith  was  indefinite,  leaving  31  cases,  with  24  re- 
r*overies,  a  mortality  of  22»oS  jiercent, — much  less  than  that  by  Morti»n*s 
nu^hod.  Riihson''  has  pnldi-^hed  2(>  cases  with  Hi  recoveries,  a  mortality 
of  20  per  cent.  ;  and  HiUh-lirand  *  has  eolleeted  rS7  cases  with  23  deatlis, 
a  mortality  of  2IJ.4  per  cent.  Ol'eonrst^  if  theiv  be  i>ther  ae<?onipanying 
defects,  such  a.s  woiUd  indicate  an  involvement  of  the  i^pinal  cord,  or  if 
tlic  tumor  is  very  large,  the  skin  thin,  or  we  cannot  obtain  enough  fla 
for  inimnliatc  closure,  no  one  would  think  id*  exeision.  <  )nly  meningn 
eeles  anti  a  few  meningo-myeloeeles  are  suitable  f<»r  openition* 

Terhnhpir  of  flvrlMiot}. — In  case  the  tUTUor  is  a  simple  meningoeide, 
an  elliptical  incision  is  madi\  preserving  enough  skin  on  each  s*id4»  tu 
cx)ver  in  the  defect ;  the  sjie  is  then  disstx'ted  tlown  to  its  haj*o,  the  seroiw 
membrane  at  the  neck  of  the  sac  being  sutured  with  the  two  Hen>U9 


'  Loc^  rit. 

>  Laneei,  1804,  ii.  961, 
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surfaces  apposed ;  or,  if  very  sniall^  the  neck  of  the  sac  may  be  ligated 
and  the  wound  closed  in  the  ordinary  way.  It  is  important  to  prevent 
the  escape  of  the  cerebro-spinal  fluid,  not  so  much  on  account  of  the 
immediate  danger  to  life  from  its  escape  as  to  prevent  a  fistula,  which 
may  eventually  become  infected  and  be  followed  by  meningitis ;  and  to 
do  this  it  is  advisable  that  the  lines  of  suture  of  the  sac  and  of  the  skin 
be  not  opposite  each  other.  How  successful  the  treatment  by  excision 
may  be  in  an  apparently  almost  hopeless  ciise  is  well  shown  in  Robson's 
third  case.  She  was  a  girl  of  sixteen,  with  a  temperature  of  102^  F., 
restless,  and  moaning  with  intense  headache,  and  with  dilated  and  slug- 

Sish  pupils.  In  twenty-six  days  eighty-five  ounces  of  cerebro-spinal 
uid  were  removed  from  the  sac  by  eight  aspirations,  with  temporary 
relief,  but  finally,  as  she  was  evidently  failing  and  must  soon  die, 
excision  was  done,  and  in  thirteen  days  she  was  entirely  well. 

Should  the  case  be  one  of  meningo-myelocele,  the  ner\'es  will  more 
commonly  be  found  attached  to  the  posterior  surface  of  the  sac,  from 
which  they  should  be  dissected  loose  and  replaced  in  the  canal,  the 
0})eration  being  completed  as  before.  When  the  nerves  are  present  in 
the  sac,  they  are  more  commonly  adherent  on  each  side  of  the  middle 
line,  in  which  line  sometimes  a  furrow  exists.  Their  presence,  which  is 
found  to  be  a  fact  in  about  60  or  70  per  cent,  of  the  cases,  is,  as  a  matter 
of  course,  an  added  danger. 

The  firmer  closure  of  the  opening  in  the  defective  spine,  however,  is 
the  direction  in  which  the  chief  improvement  has  taken  place  from 
operative  interference.  Bayer  ^  has  loosened  the  muscles  on  each  side  of 
the  spine  and  brought  them  together  in  the  median  line.  In  1883, 
Robson,  Jessop,  and  Hayes  of  Rochester,  N.  Y.,^  sought  to  close  the 
cleft  by  using  a  strip  of  i)eriosteum  from  a  rabbit,  the  osteogenetic  sur- 
face being  turned  undermost  and  the  piece  being  sutured  to  the  neigh- 
boring periosteum.  Perrier'  refers  to  a  case  in  which  Berger  inserted  a 
plate  of  bone  from  the  scapula  of  a  young  rabbit.  The  cuse  was  reported 
five  months  after  the  operation,  the  cure  having  persisted,  though  it  was 
thought  likely  that  the  bone  had  become  absorbed. 

The  most  im])ortant  modification,  however,  has  been  introduced  by 
Dollinger,  Senenko,  and  Bobrott*  of  Moscow.*  Dollinger  with  bone 
forceps  divided  the  rudimentary-  portions  of  the  arches  of  the  fourth  and 
fifth  lumbar  vertebne  close  to  their  bases,  and  pushed  them  close  to  the 
middle  line,  where  he  secured  them  by  suture.  Si^nenko  did  a  similar 
operation  in  a  sacral  case,  chiselling  loose  from  each  side  a  piece  of  bone 
two  centimetres  broad,  leaving  them,  however,  in  connection  with  the 
soft  parts  at  the  upper  and  lower  ends.  After  four  months  the  posterior 
border  of  the  sacrum  showed  a  continuous  bony  surface.  BobroiF  in 
October,  1891,  operated  in  the  following  manner:  After  removing  an 
elliptical  portion  of  the  skin  covering  the  sacrum,  several  ner\'ous  cords 
of  the  Cauda  equina  and  the  lower  end  of  the  spinal  marrow  were  dis- 
sected loose  from  the  sac  and  replaced  in  the  vertebral  canal.  The 
opening  was  sufficiently  large  to  admit  the  index  finger.  Two  incisions 
were  next  made  along  the  upper  border  of  the  ilium,  and  the  gluteus 
maximus  was  dissected  from  the  bone.     Bobroff  then  chiselled  from  the 

*  Prager  med.  Wochenschr.^  1890,  p.  49.  *  Trans.  Clin.  Soc.  of  London,  vol.  xviii. 

»  Senudne  midicaU,  May  18,  1892.  *  CentralblaU  fur  Chimrgie,  1892,  No.  22,  p.  466. 
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iliac  crest  a  piere  of  bone  tlirtf  cfiiti metres  wide,  tw(>  eeiitinietrei*  lon^, 
and  a  little  h'ss  tliau  one  eentitnetre  tliiek.  The  jiircr  nt*  lione  wa.s  n*»l 
eliiselli'il  liHi^ii",  l»nt  was  tunieil  over  4ni  a  liiii^e  InrniLMl  by  the  ereetor 
KiJinie  nuisi'le,  si>  that  the  [leriosteal  Hurtiic^*  was  next  to  the  tnird,  and 
the  elii.'^:'lkHl  tsiirfhee  presented  ]K»sterit*rly.  T!ie  inl^es  of  the  dcft*ct 
were  fri'shem-d,  two  bone  natures  wen-  plaeed  in  ptK^ititai,  the  wound 
bein^:  then  elosi'd  as  iisnal,  and  the  patient  laid  iipou  tlif  abrlunieu.  A 
dniiiiai^e-tube  was  us4Mb  71a*  eerebro-spina!  Hnid  emitinurd  to  eM»apo 
for  several  dsiys,  arid  then  the  How  eeastHb  After  two  months  rouHdidu- 
lion  of  the  transj>lanted  heme  liatl  taken  phiee  and  the  |nitieut  ceased  to 
lie  upon  the  abdomen.  Fi%x*  months  after  the  opemtioii  he  wai*  in  gixnl 
eondition. 

This  ease  is  not  only  noteworthy  hy  reascai  of  the  nietlaid  of  t»[K»- 
rating,  bnt  als<i  <ai  ae(*Hunt  *>f  its  results.  From  Inrtli  the  Ih>v  had  had 
iiieontinenee  (»f  nrine  and  fjeees  ;  after  the  o|M'ration,  ior  three  inonth^^ 
first  faradism  was  nsed,  and  later  the  galvanie  eurreiit,  to  aronwe  the 
Bplnnet<vrs,  whielj  then  lie^m  to  aet,  so  that  the  Imiv  was  able  to  n'tain 
tlie  eontents  of  the  iveturn,  not  only  when  lyin^  th»wn,  bnt  in  vvalkbi|» 
and  rniniin^,  Tlu'  sphin*'t(T  f*f  the  bladder,  huwever,  ordy  stM-vnl  fo 
retain  his  nrine  din'in.ir  thi-  ni^ht  or  when  lie  hy  tiown  in  tlie  daytinir^ 
As  soon  as  he  st<HKl  n|*  the  nrino  Ix^^aii  to  eseajH*. 

iiob roll'  proposes,  in  spina  latida  uf  tlie  doi-sal  rt*>;ion»  to  fill  the  defivt 
from  adjaeent  ribs,  ehistdling  off  the  outer  lamellie,  bnt  leaving  theru 


Fm.  462. 


Flct*  403. 


Areai)  of  unjistlu'sln  (MbiKled)  aiitl  liy(>enittibestA  (dolk-d^  In  »  cum?  I'f  Kitinn  hUhlu  uccultA  (J 

attached  to  the  i^dlt  parts  next  the  spine,  and  then  to  thrnst  them  thnnifrh 
a  slit  in  the  thickness  of  the  ert^i'tor  spinie  instead  of  over  its  Hurfa<*e, 
Mr,  Jones  '  reports  the  case  af  a  man  twenty-two  yctirt*  of  agtt  who 

'  Brit  Med.  Journ.,  1891,  i.  173. 
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had  a  spina  bifida  oceiilta  with  club-feet.  After  successful  o{)eration  on 
one  foot  he  noticed  severe  burning  j)ain  in  the  sole,  followed  by  ulcera- 
tion with  discharge  of  bone,  and  later  i)erforating  ulcers  on  both  feet 
with  great  muscular  wasting.  It  was  discovered  on  searching  for  the 
cause  of  the  jmralytic  trouble  that  there  was  a  spina  bifida  occulta  at  the 
second  sacral  vertebra.  The  aperture  in  the  bone  was  (juite  perceptible ; 
the  skin  was  puckered  and  depressed  and  covered  with  short  hairs. 
The  plantar  and  patellar  reflexes  were  lost  in  both  legs.  The  gluteal 
reflex  was  very  slight,  but  the  creniaster  and  other  higher  reflexes  were 
well  marked.  Figs.  462  and  463  show  in  the  shaded  area  the  region  of 
relative  anaesthesia,  which,  however,  was  still  jminful  to  touch,  the 
dotted  areas  being  those  of  hy{)ersesthesia,  which  gradually  fiided  out  as 
it  ascended.  The  arch  of  the  first  sacral  vertebra  was  removed,  when  a 
dense  adventitious  fibrous  band  about  one-half  of  an  inch  wide  came 
into  view,  stretched  across  the  spinal  (^nal  and  compressing  the  cauda 
equina.  This  band  was  divided  and  removed.  The  cauda  equina  was 
deeply  grooved  by  the  band.  The  {)atieiit  made  an  almost  perfect 
recovery,  and  in  six  months  was  able  to  walk  without  difficulty  or  pain. 
Micturition,  however,  was  still  slow  and  occasionally  painful. 

Contusions  and  Sprains  of  the  Back;    Concussion  of  thb 

Spinal  Cord. 

We  must  recall  again  the  fact  that  the  spine  consists  of  a  large 
number  of  bones  with  still  more  numerous  joints-^that  each  bone  is 
bound  to  its  fellows  al)ove  and  below  and  also  to  the  ribs  by  numerous 
ligaments.  The  motion  of  the  spine  consists  of  flexion  forwanl,  back- 
ward, to  the  right  and  left,  and  circumduction.  No  individual  joint, 
excepting  that  between  the  head  and  atlas  and  that  between  the  atlas 
and  axis,  possesses  any  large  amount  of  motion,  but  the  motiim  of  the 
entire  spinal  column  is  very  considenible. 

In  contusions  and  sprains  of  the  back  we  have  to  consider  the  injury 
of  the  soft  parts,  and  next  that  of  the  bones,  which  may  even  possibly 
go  so  far  as  a  separation  of  the  vertebra?  from  the  inter\^ertebral  sub- 
stances. There  may  also  be  sprains  or  direct  injuries  of  the  joints,  and, 
finally,  there  may  be  immediate  injury  of  the  spinal  contents  through  the 
vessels,  which  are  sometimes  torn,  pnxhicing  hemorrhage,  or  of  the 
spinal  cord  itself.  Some  modern  surgeons  have  been  disposed  rather  to 
throw  doubt  on  injuries  of  the  cord  other  than  those  caused  by  fracture 
or  dislocation,  but  there  seems  to  be  no  doubt  from  the  number  of  cases 
recorded — for  instance,  by  Page,  Knapp,  Dercum,  and  others — that  the 
cord  may  be  so  jarred  as  to  prmhice  minute  hemorrhages,  followed,  as 
Knapp  especially  has  insisted  upon,  by  chronic  sclerosis  of  the  cord 
itself.  In  some  cases  even  a  ver}'  slight  accident  will  be  followed  by  the 
most  serious  results ;  for  instance,  in  a  case  communicated  to  me  by  Dr. 
Felty  of  Kansas.  A  young  man,  aged  twenty-eight,  fell  from  a  ham- 
mock which  was  only  eighteen  inches  above  the  ground.  Excniciating 
pains  in  the  small  of  the  back  followed  the  fall,  and  he  was  unable  to 
walk  much  that  day.  He  applied  domestic  remedies  for  the  bruise,  but 
the  parts  remained  somewhat  lame  and  locomotion  was  more  or  less 
difficult.     Three  weeks  after  the  fall  numbness  was  noticed  on  the  inner 
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side  of  the  e^ilf  of  the  ri^ht  leg,  nmhi  ex  tent  ling  to  the  heel  and  sole  of 
tliP  fixit,  with  shncttiiii^  jKiins  iiin\  vahl  .sweats  in  the  le^s.  Paralynii^  »if 
s<!iisiiti(ni  iiiid  iimtiuti  ^^raduidly  iiiriva.^ed^  until  in  threi'  mo^th>^  after  the 
acfidt'iit  he  was  unable  tc»  %'uid  his  urine.  Six  weeks  ufttT  the  aeeident 
sensutiiin  Ixvaini*  irn|Kurecl  in  the  h*il  Iv^,  He  denied  that  he  had  ever 
had  t^ypliilin.  There  wuh  no  tuhereuhir  history  either  per^>aal  «»r  in  hk 
fiunily.  Tlie  spine  was  tender  iiver  tlie  tirst  and  seeond  him  bar  vertehne, 
and  four  montlis  after  the  aeeith?nt,  wlien  Dr.  Feltv  tirst  mw  him.  there 


d  hi 


nith 


was  eomph4e  srjnsory  and  motor  paralysis  t>t  tiie  right  lerr  una  {u\\  wit 

f)rian)uneed  atropliy  of  tlic  iniiseles  wf  the  right  leg.  Tlie  jiain  in  the 
eft  h*g  was  scj  exeniciating  that  he  retinirLHl  fruni  two  to  four  grains  of 
nurrphlne  a  day  to  relieve  it*  Three  montlts  after  Dr.  Felty  first  naw 
hi tn,  under  dry  and  wet  enpping,  with  strvefmine  and  iodiile  of  jM>ta8- 
siuni  np  to  gr,  xe  a  day,  niarketl  itnproveinent  followed*  Sennation 
antl  mution  were  alnn^st  eninplett  ly  restorr<l  on  the  left  side*  with  a  fair 
annmnt  of  mention  im  the  right  down  to  the  knee.  lit*  had  als4^  obtained 
eontn>l  over  his  bladder  and  bowels.  His  temj>prature  remained  normal 
throughout, 

A  S4H?tind,  and  even  more  nnduubteilly  permanent^  almost  completi?, 
[jandysis  tVom  an  a[*parently  very  slight  injury  iA'  tlie  spine  ha.s  l>een 
re(*ent!y  under  my  eare  in  the  detierson  ('ollege  Hos|)itatl.  A  young 
girt,  I'ourteen  years  of  age,  when  six  years  of  age  trippe<l  an<l  fell  t*n  a 
eurbstf>ne»  striking  tlie  baek  of  her  IrwI  and  the  kiwer  juirt  of  her  lytirk 
on  the  sttme.  She  did  not  lr>se  eonseioiisnes,s,  and  continued  on  her  way 
to  ssehtnd.  Daring  the  aftenition  of  the  sjinie  day  she  vomitinl,  hacl 
severe  hea*hiehe,  and  was  unalde  to  return  to  srhtMd  in  the  aflternoon. 
On  the  .s<^'**on*l  ilay  there  was  eornplete  paralysis  of  In^th  \vjz^  i  the 
|j|a*Ider  aucJ  ret  tuni  were  nr»t  involvKl.  Tlie  h-gs  are  said  also  to  have 
been  etimpletely  aua'Sthetie  up  to  the  level  of  the  injur>^ ;  sensiatiou  grad- 
ually was  reeo vetoed,  and  at  pivsent  is  normal ;  all  the  rt^Hexes  in  ihe 
h'gs  are  permanently  lost.  Her  father  i*eeeived  frtmi  the  eit\'  v*ery  lai^^ 
daimiges  several  yi^ars  ago.  The  ehild  has  never  walktHl  sinee,  and  prt^ 
siimal^ly  never  will,  thc*ugh  she  ean  move  her  feet  slightly. 

Whatever,  therr^tore,  uiay  he  our  view  of  the  [vropriety  (»f  the  nm 
of  the  term  **  eoui-nssion  of  tlie  eijrd/'  there  is  no  doubt  that  even 
severe  lesions  may  oeenr  without  any  external  evidenee  of  injurA\  and  be 
fiilloweil  by  the  ni(»st  serious  disability.  Thus,  Sir  William  (lull  *  has 
reeorded  a  ejisf  in  whieh  death  oecurred  in  fifty-five  hcmrs^  and  the  jM^st- 
mortem  sbow*^!  small  extmvasatioiis  of  bhwul  in  tlie  anteri<»r  and  jwisterior 
riirnua  and  in  the  posterior  eolmuns  of"  the  eord.  The  hemorrliagi*  hail 
jvrpidueed  paralysis  In^th  of  the  njiper  and  the  h»wer  extremitieis^  but 
there  was  no  external  evidenee  of  spinal  injury.  Agidn,  Hnlke*  ivjKirtn 
a  rase  preeisely  resembling  this  in  its  symptoms,  but  with  the  happier 
result  of  a  somewhat  imjKTfeet  rtrovery.  The  most  noteworthy  insiiim^e, 
perhaps,  is  that  reeordixl  by  I^jistian/  A  man  of  twenty-six  fell  »b4>ut 
twenty-live  feet  from  a  bay-loft.  Almost  ecauplete  pa miy sis  of  motion  in 
the  leg,  with  paresis  of  sensation,  partial  pandysis  of  the  right  arm.  anil 
dianhnigmatie  lireathing,  followed  imna.'^liately  upm  the  aeeident.  His 
bacK  showed   no  marks  fif  violenee  aiid  only  slight  tenderness?.     After 

^  Qh^h  Hotip.  Rfpt9.,  1858.  193.  *  Uncfi,  1894,  i.  670. 

*  Mt^d^'Chir.  TrauB.,  1867, 1  499. 
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twenty-four  days  all  tenderness,  even  upon  heavy  pressure,  had  disap- 
peared. His  voice  was  weak  and  the  bowels  were  moved  involuntarily, 
although  he  was  aware  of  the  movement.  After  brief  improvement 
contractures  set  in,  and  he  died  six  months  after  the  accident.  The 
post-mortem  showed  that  there  was  neither  fracture  nor  compression  nor 
any  visil)le  alteration  in  the  structure  of  the  cord.  The  microscopic 
examination,  however,  showed  ruptures  in  the  substance  of  the  cord, 
with  hemorrh^e  in  places  and  extensive  secondar}'  degeneration.  The 
sympathetic  ganglia  were  markedly  atrophied.  In  this  case,  therefore, 
we  see  such  extensive  lesions  as  to  produce  even  death,  though  there  was 
neither  fracture  nor  dislocation,  nor  even  any  external  evidence  of 
injury.  In  such  accidents  no  operative  interference  is  to  be  thought  of, 
but  only  the  ordinary  hygienics  care,  with  the  internal  administration  of 
iodide  of  potassium  as  a  sorbefacient. 

The  BymptomB  of  contusion  and  sprain  (which  are  apt  to  be  asso- 
ciated with  each  other)  vyill  be  shock  of  varying  intensity,  proportioned 
to  the  degree  of  violence,  vomiting,  pain,  tenderness,  ecchymosis,  and 
swelling  if  the  blow  has  beeji  a  violent  one.  In  not  a  few  cases  also  the 
kidneys  may  be  either  slightly  or  severely  ruptured,  so  as  to  produce 
bloody  urine.  Of  course,  all  degrees  of  injury  are  met  with,  and  the 
symptoms,  especially  the  sho(»k,  pain,  tenderness,  and  swelling,  will  vary 
mucn  in  their  intensity  with  the  severity  of  the  traumatism.  The  ecchy- 
mosis may  be  limited  to  a  comparatively  small  area  upon  which  the 
blow  had  been  delivered,  or  it  may  be  very  widespread  if  the  injury  has 
been  at  all  extensive.  In  consequence  of  the  thickness  of  the  skin  and 
the  density  of  the  tissues  imder  it,  the  ecchymosis  is  apt  to  be  late 
in  appearing.  Occasionally  a  true  hematoma  may  form,  and,  if  the 
blood  is  not  absorbed,  may  ultimately  require  incision.  Some  of  the 
worst  cases  are  those  in  which  a  patient  may  fall  from  a  height  and 
strike  upon  a  beam  or  an  iron  bar  transversely,  so  that  while  the  back  is 
arrested  by  the  obstacle  the  shoulders  and  head  at  one  extremity  of  the 
body  and  the  legs  and  hips  at  the  other  may  bend,  and  most  severely 
wrench  the  various  joints  of  the  spine  or  produce  extradural  or  subdural 
hemorrhage,  or  hemorrhages  in  the  cord  itself,  though  the  injury  may 
not  be  severe  enough  to  produce  either  dislocation  or  fracture.  Even 
when  the  patient  has  recovered  from  the  immediate  accident,  there  is 
apt  to  be  left  for  a  long  time  marked  stiffness  and  lameness  from  the 
injury  of  the  muscles  and  bones  and  the  chroni(^  inflammation  of  the 
joints.     Sometimes,  though  rarely,  even  caries  of  the  bones  may  follow. 

Treatment. — After  the  treatment  of  the  initial  shock  and  pain  by 
heat,  stimulants,  and  morphine,  the  first  necessity  in  any  such  accident 
is  absolute  rest.  This  alone  in  many  cases,  esj)ecially  of  the  less  severe 
degrees,  may  be  all  that  is  necessar}%  It  should  be  prolonged  for  a  grcjiter 
or  less  time  in  accordance  with  the  degree  of  the  injury.  As  an  adju- 
vant to  secure  rest  locally  and  give  sup|>ort  to  the  parts  strapping  of 
either  half  of  the  body  if  the  injury  be  unilateral,  or  of  the  posterior 
two-thirds  of  the  body  if  it  be  bilateral,  as  has  been  especially  advocated 
by  Ashhurst  and  Wharton,  will  give  the  gre^itest  relief.  A  plaster 
jacket  may  also  be  of  great  service.  Dr}-  heat  by  means  of  hot^ 
water  bags  and  bottles  will  be  usually  a  great  comfort  to  the  patient 
and  promote  early  healing.      Of  course  tlie  condition  of  the  bladder 
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ami  binvi*ls  will  he  rarcf'ully  altendeil  Uk     When  the  earlier  mr 
ami   the  itifluniniut^n-v  TVuetHin   have   }iusse(l   hy^  frietion  and  nuisi 
will  iil'ten  lie  f»f  tlie  grmte.^t  value.     If  the  j«>iut.s  are  atfcvtcHl,  the  rest  I 
must  be  mc»re  pmlnnj^rd,  and  iiiassiitre  and  fVieticui   slund*!   \n*  ein|ih>ye<l 
nnirh  later.     In  ease  tlrere  In-  a  spinal  lesion  Jt  will  Im-  needful,  nf  txnirsc^ 
to  treat  ttiat,  whatever  the  ft>nn  it  assumes,  and  iur  hnth  diji^n»»sts  nml , 
treiitnient  the  reader  nuLst  he  referred  to  standanl  wurLs  njHUi  neun^hij:^*. 
(For  the  remoter  results  of  severe  contusions  i4ee  the  eeetion  on  liatlrtKid  \ 
Injuries,  p.  802.) 

Spitittt  Ihmorrhmff, — Spinal  hemorrhage  may  either  take  plziec*  in  the 
spinal  eord  itself*  when  it  \^  f'^jdled  Ittnimfo-mi/c/Ui  (Plate  X,,  F!g.  1 ),  trr  , 
in  eonneetion  with  the  spinal   njenihranes,  when  it  is  billed  harfiialor- < 
rhfrt'ItiH,     In  tlie  majority  (»f  easels  this  is  extnulnral^  but  iKscastunaliy 
may   he  suhdund, 

Hfeniato-myelia  of  suffieient  decree  to  eiiUfM*  distinct  i^'mptom**  is, 
Heeordintr  to  (lOWers,  very  mre  an*!  thn's  not  adnnt  nf  surpiwd  tn'atnit*nt* 
Mr,  'Fljorhnrn,  however/  has  pt»ititfd  out  tliat,  esjM?eially  in  th*-  <-*'rv*it5il , 
region,  hiemato-mvelia  anaeeoni[Kinifd  by  eviflenee  «»f  injury  to  the  splui!  i 
is  really  relatively  fre^pient.     He  lias  lound  it  in  ♦>  eases  out  of  21  i»f 
injury  to  the  spine.     **The  Hyniptoms  will  deiH?nd  ujMin  whether  ibe| 
lesion  is  a  'destroying'  or  a  *eom  pressing'  one,  the  former  being  jR^nna* 
nent,  the  latter  more  or  less  tein[Min»rv.     A  desiroying  hemorrhage  prn- 
dnees  atrophir  jiandysisy  and   [yossihly  drstrneti«)n  (»f  some  of  the  roolB 
t>f  the  hnn'hia!   plexus,     A  (*i*m|iressinjx  lesion  may  ctnise  more  or  lcs§ 
eoniplete  paralysis  and  anaesthesia  below  its  leveh  wilh  ri^ten t ion  of  urine  ] 
and  fieees,  [triapism,  eontnK*tion  of  the  }nipil,  and  other  symptonts  wliieh^  1 
as  a  rule,  s< Kin  sjd»sitle,  pmliably  leaving  some  sjiastie  .symptomi*  in  tb<t 
lower  limbs"  (Tliorl»uni).      Of  course  the  i»n.^t  is  suddeni  nnd  thttv 
will  be,  as  a  rule,  little  if  any  fever. 

The  region  of  tin*  -pint*  in  whieh  laemato-myclia  is  most  freipiently 
found  is  from  the  tiftli  i-ervifal  to  the  fourth  dorsal  nerves — th;it  Ijs  tUei 
summit  of  the  areh  ftirmed  by  the  cx?rvicnil  j^pine,  the  p>int  ill  which  I 
acute  rtexion  of  tlie  nee^k  w^oidd  pixMluce  it*?  wori^  resnlt^.  It  L*  inter-] 
e.sting  also  to  nc»te,  in  addition  to  the  symptoms  already  detaileil,  tlmtl 
the  amesthesia  involves  not  only  thn  trunk  lielow  the  seat  of  the  Ift!^inar| 
but  often  also  the  inner  aspects  rd*  the  arms. 

In  hjematorrharhis  the  blixKl  may  be  fiauid  i>ntsi<le  the  mcmbnuici| 
(extradural  heniorrhagp),  within  the  dura  {sulwlund  hemorrliagcU  or] 
untler  the  aniehnoid  (subarachnoid  Iiemorrhage).  In  the  cxtmdnmll 
(extrameniugeal)  form  the  amount  |Hain»d  out  is  rari'ly  enotigh  to  prt»-l 
dtH-e  compression.  In  subdural  hemorrhagt%  and  s^anetimes  in  exlrm- 
dural  (compare  vnsv  bi-low)  it  has  been  known  to  pass  fvtmi  orn*  end  of 
the  cord  to  the  other.  lirowning  has  sngg(*stf*<l  that  punctun*  of  diej 
spine  (p.  852)  bv  an  aspirator  rnHxlle  may  he  of  value  in  making  tli^j 
diagnosis,  Neittier  torm  i*^,  as  a  rule,  amenable  to  stirgical  intementiiMi^  J 
tliougli  Mills  ha^  suggested  the  possibility  of  trephining  at  two  ]iojnt/4  to\ 
aecure  suitabtt?  ili^inagc. 

Tlie  treatment,  oC  conrst\  should  l)c  abs^ibito  rest,  attenikiit  to  thr 

hygiene  of  the  jwitient,  and  for  a  tirae  the  administration  of  the  iodide 

■  Svirffenf  of  the  ^mal  Vord,  p,  62. 
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of  potassium  and  mercury.  It  is  hot  unlikely  that  hereafter  operative 
treatment  may  be  sometimes  resorted  to  with  advantage. 

Through  the  courtesy  of  Dr.  Edward  Martin  and  Dr.  Charles  S. 
Potts,  I  am  able  to  give  the  following  r^sum6  of  an  extremely  instruc- 
tive recent  case  of  haematorrhachis  which  was  operated  on,  and,  but 
for  the  injury  to  the  cord  itself,  the  patient  might  have  recovered.    It  is, 

1  believe,  the  first  case  of  neurological  diagnosis  and  pur{)08eful  laminec- 
tomy for  this  cause,  and  reflects  great  credit  upon  the  physicians.  The 
man  was  injured  by  rolling  down  a  steep  embankment  while  drunk. 
He  was  brought  to  the  University  Hospital  early  on  a  Sunday  morning 
with  minor  wounds,  but  no  other  symptoms  than  those  pertaining  to  his 
alcoholism.  By  1  p.  m.  he  felt  so  well  that  he  desired  to  go  home.  At 
7  p.  M.  paresis  of  the  legs  was  noticed,  which  an  hour  later  had  increased 
to  complete  paraplegia,  the  line  of  the  anaesthesia  being  on  a  level  with 
the  anterior  superior  iliac  spines.  There  was  also,  for  a  time,  suppres- 
sion of  urine.  By  1  p.  m.  on  Monday  the  paralysis  had  increased,  so 
that  the  abdominal  and  intercostal  muscles  were  involved  as  well  as  the 
1^,  the  patient  breathing  with  the  diaphragm  alone,  and  the  line  of  the 
ansBsthesia  had  now  crept  upward  until  the  lowest  point  in  front  was  on 
a  level  with  the  nipples,  from  which  point  it  curved  up  toward  the  axillae. 
The  superficial-  reflexes  Were  absent.  The  knee-jerks  and  the  pupillary 
skin-reflex  were  not  tested.  There  was  no  pain  except  a  slight  girdle- 
pain,  and  no  deformity  in  the  cervical  region,  tliougli  Dr.  Martin  thought 
ne  detected  a  boggy  feeling  there  which  indicated  iK>ssible  fracture.     By 

2  o'clock  p.  M.  the  level  of  the  anaesthesia  had  crept  still  farther  upward, 
and  the  ulnar  areas  of  both  hands,  but  not  of  the  forearms,  were  anaes- 
thetic. There  was  also  noticetl  some  marked  weakness  in  the  muscles 
of  the  forearms  (l)oth  flexors  and  extensors),  but  owing  to  the  man's 
condition  it  was  imjH>ssible  to  examine  each  muscle.  Above  the  level 
of  the  complete  anaesthesia  was  a  space  about  an  inch  broad  which  was 
paraesthetic.  Drs.  Martin  and  Potts  made  tlie  <liagnosis  of  hemorrhage, 
the  blood  having  first  sunk  down  to  the  level  at  which  the  paralysis  first 
appeared,  and  then,  as  the  spinal  canal  filled  up  with  blood,  the  anaes- 
thesia rose  higher  and  higher.  The  highest  point  of  the  spine  involved 
was  diagnosticated  to  be  at  t\w  sixth  cervical  segment.  Dr.  Martin 
made  a  laminectomy,  and  found  the  third  and  fourth  cervical  laminae 
fractured,  with  continuous  blee<ling.  On  (enlarging  the  opening  in  the 
canal  farther  down  a  clot  was  found  op|K)site  the  fifth  and  sixth  cervical 
vertebrae.  The  advisability  of  making  a  second  opening  lower  down  for 
removal  of  any  lower  clot  and  drainage  was  considenKl,  but  the  patient's 
condition  was  such  that  it  was  deemed  best  to  stop.  lie  died  at  4  A.  M. 
on  Tuesday,  twelve  hours  after  the  ojieration. 

While  there  was  no  amelioration  of  the  symptoms,  there  was  no 
further  involvement  of  t\w  additional  areas  of  motion  or  sensation.  The 
autopsy  showed  extradural  clots  in  the  spinal  canal,  reaching  down  some 
distance  into  the  dorsal  region.  In  the  fourth  eer\Mcal  segment  there 
was  also  a  hemorrhage  into  the  gray  matter  of  the  cord. 

Coccygodynia. — Coccygo<lyuia  was  first  accurately  described  by  Nott 
of  New  York  in  1844,  and  more  minutely  by  Simpson  in  1859.  It 
consists  essentially  of  pain  in  the  region  of  the  coccyx — pain  which  is 
persistent  and  severe  in  most  cases.     It  is  produced  especially  by  sitting. 

Vol.  II.— 51 


SUMGEnr  OF  THE  SPU 

and  makes  this  in  some  cases  almost  impossible,  so  that  the  patieQt  w 
obliged  always  Uy  ak  sidewise. 

It  18  eaiisetl  either  by  e4)iitus*Iuii  or  fracture,  or  possibly  in  some  oases 
by  colli.  III  not  a  few  it  has  been  pre^mricil  to  ivsuU  from  injuries 
reeeivcd  ilurtui:;  child  birth.  The  large  number  of  sensitive  iiervea  diii- 
tributeil  in  the  region  of  the  coccyx  may  possibly  be  a  ren.soii  for  tta 
exiritenee. 

Treatment. — The  treatment  reeommendetl  by  Simpiwjn  was  subcu- 
taneous tlivisiim  of  all  tlie  structures  about  the  eoi^eyx,  but  in  general 
the  better  tfi^itment  is  tliat  of  Nott — namely,  eutn"e  extirixitioii  of  the 
bone.  This  is  elfeete*!  by  a  i^ingle  linear  ineision.  Only  a  c^rele?» 
surgeon  could  inflict  injury  npon  the  reetum.  It  can  also  be  burred 
away  by  the  dental  engine  (Garrett^on). 


Railroad  Injuries   of   the    Back,  the  so-called  "Railw^ay 

Spine." 

Since  the  introdnction  of  steam  mi  I  mads  and  tiie  large  ntnid>er  of 
accidents  to  which  they  liave  given  rise,  and  the  eonsecjuent  litigation 
for  obtaining  damages,  these  injuries  have  assumed  great  importance^ 
especially  in  medico-legal  ease?*.  The  injuries  to  the  spine  fmrn  such 
aiM^idents  t^onsists  esscintially  of  |jliysieal  contusions  of  the  soft  ji^irt^  and 
bones;  of  scn'ere  sprains  uf  tire  sjiinal  joints  ;  soinetinies,  thnugh  nirely, 
of  real  injuries  to  the  cord  ;  and  especially  tlie  mental  eHccts  best  de- 
scribed by  the  terms  '^  shock' *  or  "  fright,"  Of  course,  in  ver>*  many 
etascs  there  are  distinct  frai^turc*^^  or  disliK'ations  of  the  vertebne.  The^e 
when  pnxlueed  in  railroad  aecndents  differ  in  no  resi>ect,  save  in  tlic 
mental  fright  which  accomi>anies  them,  from  similar  injuries  reeeiveil  in 
otlier  ways.  But  in  using  the  term  **  railway  Imck''  or  **  mil  way  ^pine" 
it  is  understood  that  such  actual  physical  les^iou  as  fracture  or  di8liK:^tion 
is  exclndeiL 

Symptoms, — The  symptoms  will  vary  in  individual  cases  fnnn 
those  of  slight  gravity  to  tlnise  of  such  iminirtanee  as  to  threaten  life 
itscdf.  Sometimes  the  jiatient  may  be  unconscious.  In  other  easM^ 
thongh  withtmt  losing  consciousness,  he  will  receive  a  more  or  le?«^ 
8eveit^  injur}'  to  the  spine,  which  will  develop  the  oi"dinarv  symi>toms 
of  contusion  and  sj^rain,  etc*,  such  as  inalnlity  to  rise — sometimefi 
even  of  jmralysis,  especially  of  the  lower  extremities.  There  may  be 
eveu  htematuria,  thtmgh  this  is  not  vcr)'  common.  In  other  e^uses  the 
imtient  immwliately  after  the  accident  is  not  aware,  appiirently,  at  first 
that  he  has  been  injured  at  all.  It  may  be  that,  extricating  himself 
from  tlie  wreck,  he  will  be  able  to  assist  others  seemingly  less  forttuiiit^ 
than  himself,  and  one  or  two  <hiys  may  elapse  befbn^  the  physit^l  sign;^ 
w^ill  develop.  In  addition  to  the  physical  conditions  mcntioniHj,  Jiow- 
ever,  there  is  perhaps  no  class  of  injuries  in  whicli  the  mental  shtn^k  or 
fright  is  greater  than  in  railway  accidents,  especially  if  they  oix'ur  in  the 
darkness  of  the  night  or  in  connection,  it  may  be,  with  precipitation  into 
a  river  or  brrMfk»  or  if  part  of  the  train  takes  tirt*.  Beside^s  this,  it  i* 
not  nnconinir>u  that  fellow-travellers  uv  relatives  or  friends,  sitting  |.»<is- 
Hibly  in  the  next  seat,  are  instantly  killed  or  so  pinned  down  by  fnig- 
ments  of  the  wreck  as  to  produce  the  most  intense  [jain.     The  shrieks 
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and  moans  of  the  wounded  or  the  drowning,  the  gradual  approach  of 
fatal  fire,  the  suddenness  of  the  accident,  the  darkness — in  fact,  every- 
thing connected  with  such  disasters — are  calculated  to  produce  the  most 
profound  shock  or  fright  that  one  can  imagine.  For  weeks  when  the 
victim  of  such  an  accident  falls  asleep  he  is  apt  to  waken  in  terror, 
fearing  that  the  engine  is  upon  him.  This  peculiar  and  excessive  fright 
seems  to  be  the  chief  factor  which  marks  this  class  of  accidents  as  one 
apart  from  all  others.  That  it  often  develops  later  a  condition  of  neur- 
asthenia, or  in  some  cases,  even  in  men,  what  is  rightly  called  a  trau- 
matic hysteria,  is  therefore  no  wonder. 

Sometimes  the  fright  is  so  great  as  to  cause  a  belief  in  absolutely 
non-existent  injuries.  Page  ^  gives  an  example  of  a  man  who  was  in 
collapse  from  supposing  that  his  foot  was  crushed,  when  in  fact  only  the 
heel  of  his  boot  had  been  torn  oflT.  Case  10,  related  by  Page  (p.  31),  is 
an  example  of  a  tall,  powerful  man  who  received  only  slight  physical 
injuries,  and  yet  four  years  after  the  accident  was  an  old,  haggard  invalid, 
chiefly  from  the  shock.  In  his  Case  15  (p.  47)  even  death  took  place 
five  weeks  after  the  collision  without  any  perceptible  injurj',  the  post- 
mortem (which  included  an  examination  of  the  brain  and  cord)  showing 
no  structural  change  whatever.  On  pp.  797,  798  two  cases  of  serious  and 
extensive  disease  from  slight  falls  are  related. 

The  later  symptoms  of  such  railway  injuries  are  vague  pains,  lame- 
ness and  stiffness  of  the  back,  tenderness  at  various  points,  affections 
both  of  motion  and  sensation,  especially  the  inability  to  move  this  or 
that  part  of  the  body,  the  back  itself  often  being  bent  stiffly  at  the  hips, 
and  the  body  inclined  to  the  right  or  left  side,  with  inability  to  rotate 
the  shoulders.  Disorders  of  sensation  also  follow,  such  as  anaesthesia,  or, 
more  frequently,  marked  hypenesthesia,  with  sensations  either  of  numb- 
ness or  of  pins  and  needles,  especially  in  tlie  lower  extremities.  Failing 
eyesight,  especially  in  the  form  of  asthenopia,  is  very  often  complained 
of,  though  there  seems  to  be  no  evidence  of  changes  in  the  retina  or 
other  ocular  stnictures  which  will  account  for  the  disturbances  of  vision. 
Speech  is  apt  to  be  short,  jerky,  or  feeble,  and  the  patient,  es}>eeially 
his  legs,  is  not  uncommonly  subject  to  tremor.  The  skin  may  be  moist 
from  moderate,  or  in  some  eases  profuse,  sweating.  The  urine  is  super- 
abundant, and  the  patient  often  has  to  empty  the  bladder  several  times 
in  the  night. 

The  mind  is  apt  to  be  dazed  or  confused  for  a  greater  or  less  length 
of  time,  and  the  patient  is  nervous,  unable  to  coneentnite  his  attention 
either  on  his  business  or  other  pursuits.  Travel,  especially  by  railway, 
and  often  even  simple  driving  in  a  c^irriage,  becomes  torture  from  the 
constant  dread  of  accident.  The  patient  is  unable  to  attend  to  his  usual 
occupation  or  to  take  up  any  new  one.  He  is  depressed  and  gloomy,  and 
regards  the  future  with  the  greatest  apprehension,  fearing  that  he  never 
may  be  able  again  to  earn  his  living  or  support  his  family.  Of  course 
there  are  all  degrees  in  these  symptoms,  many  being  entirely  absent  or 
slightly  marked  in  some  cases,  and  in  others  this  or  that  symptom  will 
assume  unusual  prominence. 

Of  course,  in  such  subjective  conditions  there  is  always  a  large  field 
for  fraud.     It  is  very  easy  for  a  patient  to  assert  that  he  cannot  move 

*  Railway  Injuries^  pp.  27, 28. 
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Mathout  [mill,  that  his  sight  Is  inn)erfeot,  hi?;  memory  failing,  and  that  he 
is  t'X(X'8siveIy  nervous  and  ednfiisctl,  and  in  scmie  c^t'^es  it  i^  <»xtremely 
tliffiriilt  til  th'i'idL'  witli  anything  like  eertaioty  tliat  we  are  dtii ling  justly | 
and  truthfully  in  ileciiling  that  these  Hyniptuim*  are  real  or  that  they  are 
tietitious. 

As  a  wlioh',  they  have  been  aptly  named  **  litigatiMu  m  niptonis,**  and 
are  among  tlu*  eiiHient  to  rUHj^rt  and  the  ui(>bt  difficult  t<i  ilisj>n>ve  iii  any 
court,     M<inH*ver,  imml>ers  of  the^e  jMitient>i,  after  having  rec*eived^  it 
may  l»e,  largt*  eoiii|>en.s:ition  for  their  injuries,  have  recovered  with  mar-_ 
velhnis  speed  after  months,  or  in  some  eases  e\vn  years,  of  assiTtt^l  dis^l 
ability,  thus  undoubtedly  tending  to  ciist  a  reproa<*li  u|mmi  honest  suffer 
ers  and  cause  railway  cc*mpanies  naturally  to  siis|KH»t  ever}'  sueli  jx^rsoii/ 
in  whom  thenj  is  no  physiea!  cvi<lenoe  or  only  slight  evident^  of  injun\ 
of  attempting  to  extort  money  from  them   by  ]>retended  or  exaggeratinlj 
injuries. 

In  one  n'S|>cet   it  is  very  easy  to  s^^e  how  even  a  real  suifcrer,  it  nuiyJ 
be  a  poor  Wfirkman,  wc^rricnl   by  the  [jn»s]ii»ct  of  long  antl  extensive  liti-'l 
gation,  while  meantime  unal>lc  to  earn  a  ileeent   living  tor  liis  family, 
once  that  he  has  settled  his  claim  and  ivceived  even  what  he  may  reganl  , 
as  insuttieient  «*om]Kmsation  will  he  in  a  wholly  differtnit  state  of  niindj 
frt>m  what  be  was  bef«»re  the  settlement  of  the  snif,  frt»m  the  coniparativel 
t€m|>orary  atHut^nce  that  this  brings.     T\V(»  tbuusjuid  i»r  thive  thousand' 
dolhirs  to  siK^b  a  laUiring-man  is  a  lai"ge  sum,  and  altlioujrli  it  will   not 
sup|itirt  his  family  for  a  very  hmg  time,  and  its  income  will  Ix^  intHlerate, 
vet  the  |>r)sses8ion  of  m  much  money  gives  instant  relief  to  what  miiv 
have  been  al)S4)luti'  want,  so  that  the  chet^rfulness  and  hopcfidness  whi«*K 
follow  sucli  a  settlement  may  have  a  real  ami  iKiwerfnl   influence  in  pn>- 
motiag  his  recovery,  when  the  une^^rtainty  an<l  douljt   hetbre  the  i^ttJe- 
ment  have  dcjiresscd  him  tiiid  retarderl  or  even  prevente<l  his  recovery. 

It  is  theretbrc  a  matter  of  great  im|xirtance  to  be  able  as  nearly  aa 
jMJssible  to  det*Tmine  wln'thcr  a  |iiiticnt  is  4'ndeavoring  to  extort  by  fraud 
and  exaggeration  from  the  railroad  company  compeusiition  to  which  he 
is  not  entitled,  or  whetlier  a  man  who  ass*.'rts  that  he  suffers  in  certain 
ways  is  n*allyand  htaiestly  stating  the  facts.  There  have  l*ecn  a  inimber 
of  cases  itf  such  accidents  in  which  tljc  tpiestion  of  damages  clid  nut 
enter,  and  yet  such  vagm*  hut  real  neiuiisthenie  sympt<»ms  have  Ikvu 
pre?5ent,  and  the  inability  to  work  has  caused  great  suffering  lujth  Ui  the 
jKitient  ami  bis  fsunily.  Thest*  cases  are  too  numerous  fttr  us  to  chmbt  the 
p(»ssibility  of  their  l>cing  scijuels  to  such  ac<'i*lents.  Potts'  lias  relat<Hl  i 
eighteen  sucli  ibises. 

In  estimating  the  trutli  or  falsity  of  such  statements  it  in  im|M>rtniit 
not  to  tiike  any  imlividual  symptoms,  but  the  font  etiMivMe  or  aggregiite 
of  them  alL  Again,  it  is  important  to  c<insider  the  general  effect  pnt- 
duewl  nptm  the  surge<m*s  min*l  iluring  the  examination  as  to  the  a]»|mrent 
truthfulness  and  emidorof  the  [wjtieiit,  or  hi^  evident  dcsiri*  to  exaggc*nite 
the  symptoms  and  impress  upon  the  surgeon  tln'ir  gravity. 

Dereum   luus  |n*o[>osed  to  **  ex<'lude  all    [)ains  tlie  existenee  of  w^hich  i 
cannot  be  ctmiirmed  by  any  pbysic^d   evidenee,  and  which   n-st   wholly 
upon  the  unsupported  statementsi  of  the  patient,"  and  that,  on  tin*  other 
hand,  "all  pains,  signs  of  which  are  evoked  withcait  prt^vious  wamin|^  or 

'  Univ.  MetL  M^ifj,,  1892-ta,  v.  777. 
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suggestion,  should  be  rigidly  admitted."  While  possibly  going  a  little 
too  far  in  discrediting  the  statements  of  the  patient,  yet  in  general  these 
two  rules  will  serve  our  purpose  and  enable  us  to  reach  a  just  conclusion. 
In  his  excellent  pa])er  on  "  The  Back  in  Railway  Spine"  *  he  has  drawn 
attention  to  a  method  of  examination  which  seems  to  be  of  especial 
value.  The  pains  in  these  cases  can  be  divided  into  the  superficial  and 
the  deep.  The  superficial  tender  spots,  which  are  purely  functional, 
though  also  genuine,  can  be  distinguished  sometimes  by  the  injection  of 
cocaine  or,  as  I  would  suggest,  of  plain  water  at  one  of  the  painful  spots, 
which  in  a  very  short  time  will  disappear,  while  the  others  above  and 
below  will  remain.  In  such  cases  we  cannot  doubt  the  rt^al  existence  of 
the  pain  if  the  patient  has  not  l)een  aware  of  what  has  been  done.  That 
the  nypodermatic  injection  of  plain  water  is  distinctly  analgesic  I  well 
know  personally.  In  an  atta<;k  of  lumbago  some  years  since  I  had  some 
plain  water  injected  under  the  skin,  and,  though  I  knew  it  was  water 
and  presumably  w^ould  have  no  theni|K}utic  effect,  yet  the  jwiin  dis- 
appeared within  a  very  few  minutes  and  the  attjick  was  completely 
cured  by  it. 

Pain  on  deep  i>ressure  differs  from  the  sujwrficial  variety  by  being 
much  less  sensitive,  less  suddenly  developed,  and  has  no  element  of 
hyperaesthesia.  It  is  more  diffiise,  and  is  more  apt  to  be  at  the  point 
which  has  been  directly  injured ;  whereas  the  superficial  tender  spots 
often  have  no  special  relation  to  the  locality  of  the  injur}-.  Percussion, 
especially  with  a  rubber  hammer,  such  as  to  produce  decided  jarring  of 
the  spine,  will  not  uncommonly  elicit  pain  even  in  a  bony  structure, 
though  produced  by  blows  which  of  themselves  are  not  })ainful.  The 
pain  which  is  elicited  manifests  itself  not  only  in  stiffness  and  in  the 
attempt  to  prevent  motion  which  is  being  effected,  but  will  not  uncom- 
monly show  itself  by  localized  muscular  spasm — a  symptom  of  the 
greatest  possible  value,  because  it  is  one  wliich  ciumot  be  simulated. 
Thus  I  have  seen  in  several  cases  spasm  of  the  erector  spinas  muscle  on 
one  side  only,  so  marked  that  the  muscrle  would  be  thrown  into  relief 
and  be  almost  as  hanl  as  tlie  contracted  biceps — a  muscular  action  which 
it  is  utterly  imjwssible  for  any  one  voluntarily  to  produce,  just  as  the 
board-like  tension  in  the  right  side  of  the  abdomen  in  appendicitis  is  a 
^jrmptom  which  («innot  be  simulated.  Those  who  are  endeavoring  to 
deceive  can  often  he  trapped  by  unexpected  movements,  or  by  pressure 
upon  or  movements  of  one  part  of  the  body  while  the  attention  is 
directed  to  another  j)art.  Not  only  should  the  body  be  bent  forward 
and  backward,  but  lateral  flexion  should  also  be  employ e<l,  and  torsi(m 
of  the  body  by  turning  the  shoulders  while  the  hips  are  fixed  as  rigidly 
as  possible.  In  addition  to  this,  by  pressure  uj>on  the  head  while  the 
patient  is  sitting  or  standing  erect,  or  by  the  hands  on  the  shoulders,  a 
sudden  impulse  or  slux»k  can  be  sent  through  the  spine  which  w^ill  test 
especially  (as  does  also  torsion)  the  (condition  of  the  joints  and  the  inter- 
vertebral substances.  Of  course  such  physical  signs  as  sweating,  vomit- 
ing, especially  if  blood  is  vomited,  and  the  passing  of  bloody  urine, 
cannot  readily  be  simulated,  and  should  have  due  weight  along  with 
other  symptoms  that  have  l)een  described.  The  reality  of  alleged  sleep- 
lessness is  difficult  to  ascertain  unless  the  patient  be  under  observation 

»  Am.  Journ.  Med.  Sci.,  Sept.,  1891. 
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in  a  hospital.  Sometimes  I  have  detected  simulation  by  a  pretended  use 
of  the  battery,  the  electrodes  being  applied  as  usual,  but  one  of  the  cords 
being  concealed  in  the  hand,  disconnected  from  the  electrode.  The 
malingerer  will  complain  of  severe  pain ;  the  honest  sufferer  will  state 
that  he  feels  nothing. 

Treatment. — After  such  a  severe  mental,  and  sometimes  severe, 
physical  shock  the  first  and  most  essential  element  in  treatment  is  abso- 
lute rest  of  both  body  and  mind.  The  quieting  effects  of  such  mental 
and  physical  rest  cannot  be  too  highly  appreciated.  In  all  cases  as  soon 
as  possible  the  mind  should  also  be  freed  from  the  worriment  and 
anxious  excitement  of  a  lawsuit,  and,  as  a  rule,  it  is  better  in  such  cases 
to  settle  even  for  a  smaller  amount  nither  than  to  continue  the  legal  fight. 
Hopefulness  should  be  encouraged  as  far  as  possible.  This  physical  rest 
can  also  be  aided  by  the  strapping  or  the  plaster  jacket  advocated  in 
ordinary  sprains  or  contusions,  by  the  application  of  dry  heat,  and  by 
such  hygienic  attention  to  diet,  the  condition  of  the  bowels,  and  bladder  as 
may  be  necessary.  Not  infrecjuently  after  such  an  accident  the  catheter 
is  required  for  a  greater  or  less  length  of  time.  Great  can»,  of  course, 
should  be  exercised  to  sec  that  it  is  kept  in  an  aseptic  condition.  After 
the  primary  soreness  has  passed  off,  massage,  electricity,  and,  as  early  as 
possible,  active  exertion  in  the  shape  of  sitting  up,  walking,  driving,  or 
riding,  should  be  insisted  upon,  and  change,  both  physical  and  mental, 
should  be  brought  about  by  travel  or,  best  of  all,  by  work,  es])ecially 
the  ordinary  daily  work  tliat  the  patient  is  accustome<l  to.  While  rest 
is  therefore  very  important  at  first,  it  is  equally  im|X)rtant  to  see  that  it 
is  not  tof)  long  continued.  Not  uncommonly  a  modified  or  even  the  full 
Weir-Mitchell  treatment  for  neurasthenia  will  give  the  happiest  n^sults. 
Dercum  *  has  related  an  excellent  and  striking  case  of  almost  complete 
recovery  by  such  a  treatment  in  which  no  question  of  litigation  ^*as 
present. 

Wounds  op  the  Back. 

Incised  wounds  are  inflicted  by  cutting  or  puncturing  instruments, 
such  as  knives,  dirks,  swords,  bayonet^,  arrows,  etc.  Ijacenite<l  woumls 
also  are  caused  by  falls  on  blunt  bodies  or  by  falling  bo<lies,  but  es|)e- 
cially  in  war  by  shot  and  shell.  They  may  involve  only  the  soft  parts, 
but  also  may  penetrate  into  the  cavity  of  the  chest  or  abdomen,  and  may 
wound  arteries  of  greater  or  less  im|x>rtance.  Such  wounds  in  the  cit- 
vical  region  may  occasionally  involve  the  vertebral  arter\'  and  give  rise 
to  either  primary  or  secondary  hemorrhage,  which  is  often  (juite  s(»vere, 
or  may  produce  false  aneurysms.  Whether  the  aneur^'sm  has  arist»n  fmra 
a  wound  of  the  vertebral  or  of  the  carotid  is  often  very  difficult  to  dijig- 
nosticate,  and  Liddell  ^  states  that  in  eleven  cases  the  cjm)tid  has  lieeii 
tied  by  error.  There  are  two  ways  by  which  such  an  ern)r  may  jK>s>il)ly 
be  avoided  :  first,  by  passing  a  l(H)se  ligature  around  the  can)tid,  the 
most  accessible  artery,  and  testing  by  tein}K)rar\'  compn^ssion,  without 
tying  the  ligature,  whether  this  arrests  the  hemorrhage,  or  the  disse<'tion 
may  be  carri(»d  fiir  enough  to  determine  the  relaticm  of  the  aneurysm  to 
the  carotid.  Other  arteries  may  also  be  wounded,  such  as  the  <x?cipital 
or  the  branches  of  the  thyroid  axis. 

*  AUenii<t  aiul  yeurolofjiatf  St.  Louis,  Oct.,  1893.  ^  Intermit,  Eruyc.  Surt^eryj  iv. 
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If  the  cavity  of  the  pleura  or  of  the  abdomen  has  been  opened,  and 
especially  if  the  viscera  have  been  wounded,  it  adds,  of  course,  very 
much  to  the  gravity  of  the  lesion,  though  such  a  wound  is  by  no  means 
necessarily  fatal.  For  instance,  Liddell  ^  relates  the  case  of  a  teamster 
who  was  stabbed  in  the  back,  "the  left  pleural  cavity  being  freely 
opened,  so  that  air  in  large  quantities  was  dra>vn  into  and  expelled  from 
that  cavity  by  each  respirator}^  movement."  Even  in  tlie  days  of  pre- 
antiseptic  surgery  treatment  of  this  wound  by  interrupted  suture  and 
strips  of  adhesive  plaster  resulted  in  healing  almost  entirely  by  first 
intention. 

The  spinal  cord,  of  course,  may  also  be  wounded.  This  accident  is 
considered  below. 

Treatment. — If  the  wound  be  one  involving  only  the  soft  parts  and 
without  penetrating  any  cavity,  the  ordinarj'  treatment  of  an  incised  or 
lacerated  wound  by  disinfection,  suture,  and  antiseptic  dressing  is  suf- 
ficient. If  any  large  arteries  are  involved,  the  extensive  exploratory 
operations  which  modern  antiseptic  surgerj-  has  made  allowable  and  the 
use  of  hemostatic  forceps — the  most  valuable  meclmnical  aid  that  has 
been  added  to  the  armamentarium  of  the  mmlern  surgeon — make  a  suc- 
cessful treatment  in  most  cases  very  possible. 

Matas^  lias  discussed  the  treatment  of  wounds  of  the  vertebral  artery, 
and  has  shown  that  packing,  pressure,  the  haemostatic  forceps,  and  the 
ligature  make  the  lesion  much  less  formidable  than  formerly.  In  i)ene- 
trating  wounds  the  most  cxireful  disinfection  or  aseptic  treatment  is  essen- 
tial. If  the  tliorax  or  abdomen  is  simply  o|K*ne(l,  the  oi)ening  should  be 
closed  by  burieil  sutures  and  the  lips  of  the  wound  approximated  as 
usual.  If  there  be  a  wound  of  any  of  the  viscera,  such  as  the  lungs, 
kidney,  liver,  spleen,  or  other  organ,  the  treatment  must  be  in  accord- 
ance with  the  severity  and  extent  of  X\w  wound. 

Hemorrhage  is  to  be  arrested  either  by  pressure,  the  ligature,  or  the 
Paquelin  cjiutery.  If  the  kidney  or  spleen  should  be  hopelessly  injured, 
it  should  be  removed.  Tlie  further  (consideration  of  sucli  wounds  does 
not  properly  fall  within  tlie  purview  of  the  present  jiaper. 

Glunshot  wounds  are  considered  on  p.  829. 

Wounds  op  the  Back  involving  the  Spinal  Column  and 

Spinal  Cord. 

Although  so  efficiently  protected  both  by  the  soft  parts  and  the  bony 
canal  in  which  it  lies,  oecjisionally  the  spinal  cord  is  injured  by  accidents, 
such  as  falling  on  a  chisel  or  other  sharp  instrument,  when  a  patient  is 
stabbed  by  a  knife,  or  in  war  when  the  spine  may  be  injured  by  eitlier 
an  arrow  or  more  frequently  by  the  ordinary  missiles  of  war.  Sharp 
instruments,  such  as  knives,  chisels,  and  splinters,  most  readily  wound 
the  cord  in  the  cervical  region,  since  the  s]>inous  processes  are  more  hori- 
zontal and  the  space  between  them  Avider  than  elsewhere ;  but  even  in 
the  dorsal  region  a  knife  niav  i)eiietrate  th(»  bones  and  thus  wound  the 
cord  (Fig.  464). 

The  wounds  caused  hv  the  instruments  described  above  may  involve 
either  the  bones  alone,  laying  bare  the  membranes  or  not,  as  the  case 

'  Loc.  ciLy  iv.  268.  *  AnnaU^  Surg.,  1893,  xviii.  477. 
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njiiy  hv ;  may  wound  the  nieRibrant-.s  alone,  the  c!OPtl  estiiping ;  or  the 
cord  Tiiay  it.self  .suffer,  either  by  a  tutii!  division  or  iX'Citeiomilly  a  henii- 
section — viz.  division  of  the  ri^ht  or  U-W   half  nx^rc*  or  \r*«  exjietly.     In 

eas4'  the  Ix^nes  only  nrt*  injiin**!,  lh**n» 
\V4Kd(l  Ix*  no  s|>i*f'iul  sympt»Miis,  but 
if  tlie  ni(»nihnines  art*  Ijieenitf^l  tw 
ineised,  there  won  hi  \h*  first  of  all 
an  e:?ea[>e  of  the  uert»bn»-??j»ijial  fluid. 
Of  e'oni>if  it  i.-^  |MhH^iibh%  tliough  ex- 
<'ertlinii:ly  rart%  that  tht*  ureter  tuight 
Ik'  wdinidiMi,  hnt  thi*  dilfen^ncx^,  in  the 
Hrst  |ihiec,  *i{  the  1 4 1:1  meter  of  tlve 
rtnids,  the  one  having  ii  immir^'  tidor> 
tlir  <*tlier  showing  i]u*  I'fteinif^il  ecjn- 
stitnti<in  nf  tUv  ei*n'hn>-spifuil  thiiJ 
antl  the  ai)HiMit'v  of  the  urinary  «*dor, 
thi'  r<>ni]Ktrativt'!y  hir^e  iiiitiiil  c(uaii- 
tity  imd  in*  ire  or  h*?*.'*  j^teacly  flow  of 
the  eerebii»-sjMnul  fluid,  eontruAted 
with  the  small  amount  and  intermittent  eneuix*  of  the  urine,  would 
e8tal»hsh  an  ahuost  fertain  diat^nosis«  Ijjiter,  e^^jKHMally  if  the  wound 
l>eeome  infiu-trd,  thert"  wnidd  he  fleveh^K^l  s|nna!  meningitis,  whlrh 
wonhl  estiiblish  the  <lia|rn<isis.  Jluhnes^  refers  to  three  cjisoa  in  which 
the  niendinniesonly  wei*e  wounded,  withes^'upe  f>f  the  eerebn>-!*piiml  fluitL 
If  the  <^ord  iti^If  is  involvefl,  there  will  W  iMindy.^is  mcire  or  Ion 
comph'te'  in  aeeordanee  with  the  extent  of  the  <livision,  or  in  ^in^hot 
wounds  whi*'h  ck'stroy  tlie  spinjd  eord  minjilete  pandysis  Ix^th  of  motion 
and  scnsiitioTL  Should  th(Mlivisi«iu  of  the  spinal  vtml  br  nni Intend,  then? 
will  then  be  a  crossed  [mralysis — i  *',  psimlysis  *»f  miction  «»n  the  jsuiw 
sidtMis  the  hemi-stH'tion,  and  pandysis  of  sensation  fin  thr  e>pp«i«it4»  j«i*k 
— aiul  very  possildy  latrr  therr  may  l>e  devehnxHl  otluT  lesions  of  i\w 
d  spinal  artiiropatliies.       A  ver\'  exeellent  ilhistnttioii  of  ^aieh 


Qle  foyrtti,  flab,  mv\  a  tmrt  nf  the  Nixth  dur- 
"'*tl  vtrtobnis  snwn  f  ^pwn  to  exhibit  the  blade 
of  a  knifc"  wblf  li  had  bruktMi  ufTiiaer  trav- 
ertine tbt*  rsptiMil   caniil  nrid   «ij»intil  forcl 
<»pueimeti  W&i^  Army  Mvditral  MuMeuuo. 
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lesion  is  found  in  ('harcot.'  Xmniann '^  n'jMjrts  o  such  easi's  of  hemi* 
seetifin  with  4  reeovt-rii's,  and  Kislr^  has  n'p^rttxl  anotht*r  with  reeovm. 

The  pandysis  after  wounds  of  the  eonl  will  not  be  liniiteil  tu  the  ex* 
trendtics,  but  will  atfet*t  alst*  tlie  Idadder  and  bowels,  causing  at  fini 
markwi  eonsti|)atiou  and  nlention  of  urine,  to  Iw  followeil  almost  invuri- 
ably  by  incontinence  of  urine,  and  sometinies  nf  fmx^s.  Btnl-^rcs  nre 
also  extremtdy  apt  to  form,  nc^t  only  as  a  result  of  the  prohm^iHl  motion- 
lei^s  attitude*  from  the  jwu'a lysis,  but  also  by  reason  of  the  ijreat  diffieidly 
of  ke(  pin<r  the  patient  ch^nn  and  dry  in  eijns<>fpirn(*c*  of  the  invohmtarj 
and,  in  ia(»t,  tnietmseitajs  i^s^-jipe  of  the  urine  antl  fseei»s. 

In  hi'mi-seetion  by  limited  ineis<*il  wtanids  of  the  eorti  the  t^isi's  idiovr 
eitcnl  show  d»at  if  intViticm  is  avoided  the  eortl  has  an  uuex|K*<*tiHl  mwl 
gnitifyin^  ptiwer  of  almost  t»omplete  rt^eovery.  Thus  Meryon  ami 
ScliwaudncT/'^  Hnnl,^  Fcniston  and  Vign^s^  report  (*at*cs  of  Budi 
ineist^l  woiuids  l>y  sword,  da^pM%  chisel,  eti\  in  which  complete  or 
almost  comi)lete  recovery  took  place. 

»  Lawxt,  April  29.  18$2.  '  Dimms  0/  the  Nervoua  Swdem,  PhiliaelpbiA  e«l^  p.  70^ 

V  VireK  Archir,  cxxll  •  /xiiwarf,  I«H  i-  «•* 

^  Ashhnrat's  JnttmiU.  Ena^op,  Sui-^^  iv.  270,  «  tbid^  p.  3m,  '  /W,  p>  8WL 
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Treatment. — Ordinarily  there  is  no  serious  hemorrhage  in  conse- 
quence of  such  wounds,  but  sometimes  large  vessels  may  be  wounded, 
and  of  course  in  gunshot  wounds  even  the  aorta  and  vena  cava  may  be 
wounded.  Such  wounds,  of  course,  are  almost  instantly  fatal.  If  large 
veflsels  are  cut,  they  must  be  dealt  with  as  usual  in  hemorrhage.  In  the 
neck  it  is  possible  that  the  vertebral  artery  may  be  wounded  and  give 
rise  to  a  serious  primary  or  secondar}'  hemorrhage  or  to  aneurysm.  The 
whole  subject  of  the  surgery  of  the  vertebral  artery  is  exhaustively 
considered  by  Matas.     (See  p.  807.) 

It  is  almost  needless  to  sav,  in  these  days  of  antiseptic  surgery,  that 
in  all  the  manipulations  for  the  ligation  of  vessels  or  for  other  purposes 
the  strictest  antisepsis  should  be  employed.  No  instrument  or  finger 
should  touch  the  wound  unless  it  has  l>een  disinfec^teil.  A  wide  area 
around  the  wound  also  should  be  disinfet^ted.  The  disinfected  probe 
should  l)e  sparingly  used,  and  in  most  castas  will  not  be  required,  as  the 
symptoms  will  leacl  up  to  a  more  or  less  accurate  diagnosis  of  the  nature 
and  extent  of  the  lasion.  If  any  fragment  of  the  vulnerating  body  is 
left  in  the  wound,  and  e8i)eoially  in  the  conl,  it  should  he  removed  by 
laminectomy  (p.  858)  if  necessar}\  If  no  such  fragment  is  broken  off, 
and  there  is  no  evidence  of  a  broken  fragment  of  bone  pressing  on  the 
oord,  and  if  no  hemorrhage  of  imiK)rtance  is  found,  the  treatment  should 
be  limited  to  a  thorough  disinfection  of  the  wound  and  the  surrounding 
skin  and  the  application  of  an  antiseptic  dressing.  The  bladder  and 
bowels  should  be  carefully  looked  after,  the  diet  regulated,  pain  relieved, 
and  every  means  taken  to  ensure  a  si)ee<ly  healing  of  the  wound.  In 
time  electricity^,  massage,  and  the  otiier  usual  means  for  keeping  the 
paralyzed  muscles  in  gixxl  condition  should  be  used.  The  prognosis  is 
not,  however,  very  encouraging.  Chipault  states  that  Thorburn  has 
collected  34  such  cases  with  21  recoveries,  3  of  which  were  complete,  16 
with  persistent  motor  or  sensory  troubles,  and  2  were  bettering  when  last 
seen.  The  recovery  of  the  conl  in  these  as  in  most  other  wounds  is 
rarely  perfect. 

Among  the  symptoms  that  are  caused  by  all  kinds  of  wounds  involv- 
ing the  spinal  cord  itself,  whether  incised  wounds,  gunshot  wounds, 
fractures,  or  dislocations,  two  demand  si)ecial  consideration — viz.  bed- 
sores and  the  effects  of  such  injuries  to  the  cord  uiwn  the  urinary  organs. 

Bed-Sorbs   after  Injuries   to  the  Spinal   Cord. 

The  bed-sores  which  follow  injuries  to  the  spinal  cord  are  of  two 
different  kinds :  First,  the  ordinary  bed-sores,  or  local  gjmgrene  from 
pressure ;  second,  the  neuropathic  bed-sore. 

Ist.  Ordinary  Bed-Horen, — These  occur  over  projecting  bony  points 
exposed  either  to  friction  or  pressure ;  for  instance,  over  the  coccyx 
and  lower  sac^nim,  the  great  trochanters,  the  spines  of  the  scapulae,  the 
heels,  the  inner  condyles  of  tlie  humerus,  and  occasionally  the  occiput, 
the  knees,  and  the  malleoli.  They  are  caused  both  by  pressure  and  by 
friction,  and  are  really  a  local  gjingrene  of  the  soft  parts  over  these  bony 
projections.  Over  the  coccyx  and  sacrum  (or  rather  under  them  as  the 
patient  lies  in  bed)  the  occurrence  of  such  bed-sores  is  favored  very 
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much  by  the  decomposing  moist  urine  and  faeces  and  other  sources  of 
irritation,  and  by  irregularity  of  the  bed-clothes,  bread-crumbs,  etc 

2d.  Neuropathic  Bedsores. — ^These  are  not  due  so  much  to  the  simple 
section  of  the  cord  as  to  the  irritation  from  splinters  of  bone,  blood-clot, 
or  myelitis,  as  shown  especially  by  Brown-S^quard.  They  form  not 
only  at  such  points  as  the  ordinary  bed-sores,  where  pressure  and  fric- 
tion assist  in  their  production,  but  may  form  at  points  where  there  is  no 
such  pressure,  as,  for  instance,  in  the  case  of  Conant,'  in  which  after  a 
fracture  in  the  lumbar  region  the  patient  had  such  neun>pathic  bed-sores 
form  on  the  inner  side  of  the  thighs. 

When  such  a  bed-sore  is  about  to  form  there  will  first  ap[)ear  erythe- 
matous patches,  most  frequently  in  the  skin  over  the  sacro-coceygeal 
region,  followed  by  the  formation  of  a  more  or  less  large  blister  and 
mortification  or  gangrene  of  the  skin.  Such  gangrenous  patches  Miill 
form  not  uncommonly  in  thirty-six  or  forty-eight  hours,  and  have  been 
seen  even  in  less  than  twenty-four  hours.  Along  with  this  the  uriuaiy 
changes  noticed  below  will  be  very  apt  to  follow.  If  the  spine  has 
suffered  a  hemi-section,  the  bed-sores  will  appear  not  in  the  miadle  line, 
but  on  the  opposite  side  to  the  wound.  In  other  forms  of  bed-sores,  as 
I  saw  in  especially  severe  cases  in  the  field  hospitals  during  the  late 
Civil  War,  the  most  extensive  sloughing  of  the  skin  may  la^  bare 
the  whole  of  the  coccyx  and  a  large  part  of  the  sacrum.  The  skin  may 
be  undermined  sometimes  for  two  or  three  inches  all  around  the  openii^ 
and  not  uncommonly  the  spinal  cord  will  be  invaded  by  the  putrid  di^ 
charges  from  the  wound  at  the  point  where  the  posterior  arches  of  the 
vertebrae  are  imperfect  at  the  lower  extremity  of  the  sacrum,  and  an 
extensive  meningitis  may  follow.  Sometimes  the  patient  will  die  from 
acute  septicemia,  or,  as  in  one  of  my  own  cases,  from  acute  tetanus. 

Treatment. — By  far  the  most  important  treatment  of  both  forms  of 
bed-sores  is  prevention.  The  possibility  of  the  extremely  early  occur- 
rence of  bed-sores  from  spinal  injuries  should  be  remembered,  and  not  s 
day  should  pass  without  an  examination  of  the  back,  especially  of  the 
sacrum  and  coccyx.  The  patient's  posture  frcijuently  cim  be  changed 
but  little,  but  the  etTects  of  pressure  can  to  some  extent  Ijc  avoided  by 
the  use  of  a  water-bed,  by  rings  or  rubber  cushions,  and  by  bathing  the 
back  at  least  twice  a  day  with  a  saturated  solution  of  alum  in  alcohol 

In  addition  to  this,  the  utmost  cleanliness  should  obtain,  and  fre- 
quent examination  should  be  made  to  see  if  urine  and  fapces  have  escaped, 
and  the  patient  should  not  only  be  cleansed,  but  should  be  powdered 
w^ith  rice-powder,  lycopodinm,  talcum,  or  such  other  powder  as  may 
answer  the  purpose.  All  creases  or  other  irregularities  in  the  l>ed-clothe9 
must  be  strictly  avoided,  aud  when  the  i^iitient  is  fed  the  greatest  care 
must  be  taken  that  bread-crumbs,  etc.  do  not  fall  into  the  bed.  Should 
a  b(?d-sore  form,  my  experience,  es|)ecially  during  the  war,  leads  me  to 
commend  the  treatment  introduced  by  Brown-S^quard — viz.  the  applica- 
tion of  an  ice-poultice  for  fifteen  minutes,  followtnl  by  a  hot  poultice,  or, 
bettor  still  in  these  days,  by  a  hot  antiseptic  fomentation  for  two  hours. 
Th(»  best  meth(Kl  for  applying  the  ice  is  by  breaking  it  into  small  pieces, 
n)unding  off  the  sharp  corners  by  warm  water,  and  mixing  them  in  a 
cold  bran  or  flaxseed  poultice.     To  answer  the  demands  of  antiseptic 

»  Amer,  Med,  Timcj<,  June  1,  18G1,  :i59. 
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sargery  it  would  be  better  to  substitute  for  this  poultice  ice-water  or 
findy-cracked  ice  in  a  rubber  bag  outside  of  a  few  layers  of  antiseptic 
eauze.  When  the  slough  has  separated  from  the  skin,  the  ulcer  can  be 
dressed  with  carbolated  vaseline  or  the  ordinary  oxide-of-zinc  ointment. 
The  internal  administration  of  iodide  of  potassium  and  ergot  has  been 
thought  useful. 

Urinary  Disturbances  after  Spinal  Injuries. 

Usually  the  first  symptom  of  disturbance  of  the  urinarj'  organs  is  the 
inability  to  empty  the  bladder — /.  e.  retention.  Hence  the  condition  of 
the  bladder  should  be  looked  to  from  the  very  start.  If  retention  cxxjurs, 
the  catheter  must  be  used,  and  the  most  scrupulous  care  should  be  given 
to  the  condition  of  the  catheter.  It  must  be  remembered  that  there  is 
scarcely  any  surgical  instrument  that  is  so  difficult  to  keep  thoroughly 
clean.  It  should  be  kept  constantly  in  a  solution  of  carbolic  acid,  and 
immediately  after  use  it  should  he  cleaned  by  passing  hot  water  through 
it^  or,  better  still,  if  a  metal  instrument,  by  boiling,  and  then  it  should 
again  be  placed  in  the  carbolic  solution.  When  it  is  used  it  must  be 
anointed  with  carbolated  vaseline  or  with  carbolic*  oil. 

Retention  is  soon  followed  by  incontinence  of  urine.  In  consequence 
of  the  atony  of  the  bladder  there  will  often  be  a  considerable  amount  of 
urine  retained  even  when  it  is  escaping  almost  continually.  Hence  the 
retained  urine  verj^  soon  undergoes  decomposition,  and  becomes  alkaline 
and  phosphatic,  especially  if  an  unclean  catheter  has  been  used  and  has 
infected  the  urine.  Large  quantities  of  adherent  mucus  also  will  soon 
cloud  the  urine.  In  consequence  of  the  catarrhal  condition  of  the 
mucous  membrane  of  the  bladder,  which  results  from  the  altered  urine, 
it  does  not  take  long  for  such  decomposing  urine  to  affect  the  kidney, 
and  a  nephritis  or  pyelo-nephritis,  with,  it  may  be,  abscesses,  and  disorgan- 
ization of  the  kidney — the  so-called  surgical  kidney — almost  invariably 
follows.  No  one  symptom  of  spinal  injuries  is  more  important  or  more 
dangerous  than  this  involvement  of  the  bladder  and  the  kidneys,  and 
hence  the  utmost  care  should  be  taken  to  prevent  any  infection,  espe- 
cially through  the  catheter.  Even  though  no  catheter  has  been  used, 
such  cystitis  and  later  involvement  of  the  kidney  are  almost  sure  to 
follow  in  the  case  of  severe  and  prolongcnl  illness. 

The  urinary  involvement  has  been  considered  by  Lauenstein  and 
others  as  one  of  the  chief  indications  for  a  laminectomy. 

Treatment. — The  treatment  of  such  conditions  is  very  unsjitisfactory 
and  ineffective  from  the  verj'  nature  of  the  cjise.  Much  win  be  done, 
however,  first  by  scrupulous  cleanliness  as  to  the  use  of  the  catheter,  and 
the  aseptic  condition  of  the  urine  can  be  favored  not  a  little  by  the  in- 
ternal administration  of  salol,  boric  acid,  and  possibly,  though  I  have 
tried  it  only  in  a  few  cases,  by  small  doses  of  saccharine, — all  of  which 
tend  to  keep  the  urine  in  an  aseptic  condition. 

Fractures  of  the  Spine. 

About  20  per  cent,  of  the^^e  injuries  are  fractures  alone,  about  20  per 
cent,  dislocations  alone,  and  about  60  per  cent,  consist  <»f  both  fracture 
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and  dislocation  and  are  known  under  the  compound  name  of  "  fracture- 
dislocations."  I  shall  first  consider  fracture-dislocations,  with  incidental 
allusions  to  fractures  alone ;  secondly,  dislocations  alone ;  and  thirdlv, 
gunshot  fractures,  which  have  some  peculiar  features  about  them. 

Though  the  injury  to  the  bones  (for  often  several  vertebrae  are  frac- 
tured) may  be  ext-ensive,  this  is  the  least  important  feature  of  the  case. 
As  in  fractures  of  the  skull  the  injury  to  the  brain  is  the  predominating 
factor  of  importance,  so  in  fractures  of  tlie  spine  it  is  the  injury  to  the 
cord  which  is  of  such  vital  moment,  since  it  may  produce  paralysis  of 
motion  and  of  sensation,  cause  loss  of  control  of  the  bladder  and  rectum, 
and  is  very  frequently  and  speedily  followed  by  large  bed-sores,  one  of 
the  most  distressing  and  fatal  results'  of  such  an  injury.  The  origin, 
nature,  and  treatment  of  such  bed-sores  have  already  been  considered  in 
the  previous  section  (p.  809). 

Fractures  of  the  vertebrae,  as  other  fractures,  may  be  either  simple, 
compound,  or  complicated.  A  simple  fracture  is  frequently  complio^ 
by  injury  to  the  cord.  This  injury  to  the  cord  is  produced  either  by 
permanent  displacement  of  the  fragments  or  possibly  by  diastasis — i.  e. 
sudden  separation  of  the  fragments  with  recoil  into  their  former  places. 
Chipault,*  basing  his  conclusions  U|M>n  a  very  large  number  of  cases, 
does  not  believe  that  such  a  temporary  displacement  occurs.  He  believes 
that  the  cases  which  seem  to  show  such  a  diastasis  are  those  in  which  the 
reposition  has  taken  place  post-mortem,  as  they  are  cases  in  which  death 
has  followed  at  an  early  date  before  any  calfus  has  fixed  the  bones  in 
their  displaceil  position.  Those  cases  wfiich  live  long  enough  to  be  so 
fixed  by  callus  always  show  permanent  displacement.  Thorbum,*on 
the  (contrary,  believes  tlwin  to  be  frequent,  ami  that  in  the  cer\'ical  r^oo 
they  are  twice  as  common  as  those  in  which  there  is  ]>ermanent  displace- 
ment. In  either  form  of  fracture,  even  if  the  vertebne  have  returned 
to  their  former  position,  the  cord  may  be  so  severely  injured  tliat  it  is 
reduced  to  a  pulp  or  torn  into  shreds.  Such  an  injury  is  almost  certain 
to  be  followed  very  si)eedily  by  inflammatory  softening. 

The  frequency  of  fractures  of  the  spine  is,  fortunately,  not  very  great 
in  proportion  to  the  number  of  fractures  elsewhere.  They  constitute 
about  3  or  4  per  cent,  of  the  total  number  of  fractures.  They  are  more 
frequent  in  the  cervical  and  dorsal  n»gions,  and  less  so  in  the  lumbar. 
They  are  more  frecjuent  in  middle  life  and  in  males,  on  account  of  the 
exposure  of  adult  males  to  occu|>ational  injuries. 

The  bodies  are  much  more  fre(|uently  fractured  than  the  arches.  The 
displacement  is  often  so  great  that  the  cord  is  completely  crushe<l  between 
the  fragments  of  the  fractured  and  dislocated  bones.  '  Even  when  onlv 
the  arches  are  broken,  fragments  may  be  thrust  into  the  cortl  and  pro- 
duce extensive  laceration.  On  the  other  hand,  it  is  not  at  all  infrequent 
that  there  may  be  fractures  of  the  spinous  processes  alone  or  of  the 
arches  without  injury  to  the  eonl.  Such  fractures  are  uncomplicated,  and 
follow  the  natural  ex>urse  of  a  fracture  of  a  bone  in  any  other  part  of  the 
body.     (Occasional ly  the  odontoid  |)n)cesses  of  the  axis  is  fraotunxl  and 

t)resses  upon  the  cord.     Dr.  Stephen  Smith  over  twenty  years  ago  col- 
ected  24  eases  of  such  fractures.^ 

'  Etudes  de  Chir.  m&iuU.,  pp.  79-81.  »  Brit.  Med,  Joum^  Oct  27.  189i 

*  Anur.  Journ.  Med.  Sel,  Oct.,  1871,  338. 
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Causes. — Fractures  of  the  spine  are  most  frequently  caused  by  falls, 
blows,  railroad  accidents,  or  the  caving  in  of  embankments,  etc.,  all  of 
which  may  inflict  very  extensive  injury.  Sutton '  records  the  case  of  an 
intra-utenne  fracture  of  the  spine,  the  result  of  a  fall  of  the  mother  at 
the  fifth  month  of  gestation.  At  the  birth  of  the  child,  at  the  eighth 
month,  the  upper  part  of  the  body  was  corresinrndingly  developed,  but 
the  development  of  all  the  parts  below  the  level  of  the  navel  were  those 
of  an  embryo  of  five  months,  all  the  soft  tissues  of  the  \o^  being  reduced 
to  adipose  tissue — a  striking  instance  of  retrograde  metamorphosis  of 
tissue  from  deprivation  of  nervous  influence. 

Sinnptoms  and  Diagnosis. — If  the  fracture  be  comixKmd,  the  dis- 
infected finger  or  probe,  which  should  be  uwhI  very  cautiously,  may  de- 
tect easily,  or  sometimes  with  difficult}'  or  even  not  at  all,  the  fragments 
of  bone.  If  the  fracture  be  simple  and  is  limited  to  the  spinous  pro- 
cesses or  the  arches,  very  possibly  mobility  may  be  dete(!ted  by  manipu- 
lation. If  the  fracture  be  through  the  Ixxlies  of  the  vertebra?,  the  three 
characteristic  symptoms  of  fracture — viz.  deformity,  (Te})itu5i,  and  j)re- 
tematural  mobility — may  all  be  absent  or  detected  with  great  difficulty. 
In  some  cases  there  will  be  very  marked  deformity — as,  for  example, 
when  a  man  driving  under  an  archway  has  struck  against  the  summit  of 
the  arch  and  been  doubled  up  by  it — but  often  the  deform ity  is  slight  or 
absent. 

No  attempt  should  be  made  to  elicit  crejiitus,  except  of  the  spines  or 
possibly  of  the  arches,  since  the  attempt  may  increase  the  damage  to  the 
cord.  The  same  caution  would  apply  to  any  attempt  to  determine  the 
existence  of  preternatural  mobility.  It  is  rather  upon  the  general  symp- 
toms attendant  upon  the  injury,  and  especially  upon  the  symptoms  of 
injury  to  the  spinal  cord,  that  we  base  the  diagnosis.  There  will  usually 
be  great  shock,  marked  lo<»4il  tenderness  at  the  site  of  the  injury,  jwiin, 
increased  upon  movement,  and  es|x?cially  a  girdle-pain  surrounding  the 
body  at  the  level  of  the  injury.  The  reflexes  will  be  variously  affected, 
as  noted  below.  The  bhidder  and  bowels  may  be  paralyzed,  and  either 
arms  or  legs,  or  both,  may  also  l>e  |)nralyzed,  (»ither  as  to  motion  or  sen- 
sation, or  both.  S<x)n  muscular  twitchings  set  in,  accompanied  or  fol- 
lowed by  the  ordinary  symptoms  of  traumatic  myelitis,  with  severe  bed- 
sores and  cystitis.  The  symptoms  will  vary  considerably  with  the  level 
of  the  injur}'. 

Frdctiire  of  tJie  Lower  Three  Lumbar  VertebroB, — This  is  very  rare. 
The  injur}'  is  below  the  spinal  cord,  and  may  involve  the  nerves  of  the 
Cauda  equina,  which,  however,  not  uncommonly  escape,  in  which  ciise 
there  will  be  no  paralysis.  If  the  nerves  are  involved,  there  will  be 
greater  or  less  paralysis  of  the  legs  according  to  the  extent  of  the  injur}-. 
The  gait  is  apt  to  be  feeble. 

The  prognosis  is  goo<l  lK>th  as  to  life  and  function.  If  the  injury 
involve  the  lumbar  swelling  (and  fracture  of  the  twelfth  dorsal  and  first 
lumbar  are  the  most  frequent  of  all  in  this  region,  for  the  reason  given 
on  p.  836),  there  will  be  paralysis  of  the  muscles  with  reaction  of  de- 
generation. The  bladder  and  bowels  also  are  commonly  paralyzed  and 
^oft«n  tympanitic.  If  ascending  myelitis  follow,  the  paralysis  may  extend 
much  higher,  and  even  involve  the  arms  at  a  later  period.     There  is  apt 

»  Gen,  PiUhol.j  p.  vS'). 
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to  be  a  visible  angular  deformity,  and  crepitus  may  be  present.  The 
prognosis  is  better  than  in  fractures  at  a  higher  level. 

In  the  dornal  region  the  paralysis  will  extend  to  a  higher  level,  cor- 
responding to  that  of  the  injury.  The  atrophy  of  the  muscles  of  the 
lower  extremities  will  most  likely  be  absent,  since  they  are  still  in  con- 
nection with  the  lumbar  cord. 

In  the  upper  f)ortiou  of  the  dorsal  region  the  voice  may  be  weak ; 
there  may  be  dyspnoea  from  interference  with  the  fun<;tion  of  the  inter- 
costal muscles.  The  skin  becomes  branny,  the  bowels  tympanitic,  and 
there  may  be  marked  and  continued  priapism. 

In  the  lower  cervical  region  there  will  be  paralysis  of  the  upper  ex- 
tremities, sometimes  incom})lete,  from  a  partial  lesion  of  that  part  of  the 
cord  from  which  the  brachial  plexus  arises.  The  respiration  will  be 
diaphragmatic,  and  dyspnoea  will  be  verj'  marked,  especially  in  expira- 
tion ;  the  voice  very  weak ;  priapism  will  be  more  frequent  and  marked ; 
and  there  is  not  seldom  hyperpyrexia  (108°-110°-112°).  Teale'  has 
recorded  a  case  in  which  it  reached  122°,  yet  the  patient  recovered. 
Death  often  follows  from  the  initial  difficulty  of  respiration  or  is  caused 
by  the  ascending  myelitis. 

In  the  upper  cervical  region  there  is  sometimes  marked  pliarj'ngcal 
swelling.  The  paralysis  of  respiration  is  often  so  complete  tnat  almoi^t 
instant  death  takes  place  from  the  shock  and  absolute  paralysis  of  the 
intercostal  muscles  and  the  diaphragm  from  the  involvement  of  the 
phrenic  nerve  or  from  the  destruction  of  the  respiratory  centre  in  the 
medulla  oblongata.  The  i)eculiar  posture  of  the  jiatient,  acci>rtling  to 
whether  the  fifth-root  group  is  or  is  not  involve<l,  is  described  on  p.  817. 
The  fifth  and  sixth  cervical  are  the  most  frequently  fractured. 

FractureH  of  the  Athw  and  Axis, — Tliese  are  often  immediately  fatal 
from  involvement  of  tlie  respiratory  centre.  Ijife  may  be  pnilonginl  for 
some  time,  but  then  be  suddenly  terminated  in  conse(|uence  of  displat-e- 
ment  of  the  fragments  with  pressure  on  the  medulla.  The  dieLgnoas 
from  dislocation  of  the  same  vertebrae  is  almost  impossible  except  hv 
a  post-mortem. 

The  determination  of  the  level  at  trhich  the  lesion  exisin^  however,  should 
be  more  exactly  made  than  by  these  general  symptoms.  As  yet  we  are 
not  able  to  determine  this  with  the  exactness  that  is  desirable,  but  a  ch)se 
approximation  can  be  made  to  it. 

There  are  three  methodn  by  which  the  level  of  tlie  injurj'^  can  be  de- 
termined. First,  the  extent  of  the  motor  paralysis ;  secondly,  the  extent 
of  the  sensory  paralysis ;  and  thirdly,  the  condition  of  the  reflexes  con- 
nected with  eacli  segment  of  the  spinal  cord.  From  the  three  togi»ther 
we  ciui  judge  with  fair  a(»curacy  what  nerves,  and  therefore  wliat  spinal 
segments,  are  involved. 

Firtff,  the  Extent  of  the  Motor  Paralysis, — The  spinal  con!  may  ht' 
consi(lere<l  as  made  up  of  a  series  of  liorizontal  segments  placed  one 
on  top  of  another  like  a  pile  of  checkers,  one  pair  of  ner\'es,  right 
and  loft,  arising  from  eaiih  segment — r.  g.  the  fifth  cer\'ical  segment 
would  be  that  segment  of  the  spinal  cord  from  which  the  fifth  cer\'ioal 
nerve-roots  take  their  origin,  and  the  fourth  segment  that  portion  of 
the  cord  from  which  the  fourtli  |)air  of  spinal  nerves  take  their  origin, 

»  iMnccty  March  6,  1875. 
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and  so  on.  In  the  following  tabic  of  localization  of  the  functions 
of  the  segments  of  the  spinal  cord  the  first  column  gives  the  various 
s^ments  of  the  cord ;  the  second  column,  the  muscles  supplied  by 
the  nerve  or  nerves  arising  from  each  segment;  the  third,  the  reflex 
which  has  its  origin  in  such  a  segment ;  and  the  fourth  the  area  of  sen- 
sation— ^that  is  to  say,  tlie  area  of  skin  supplied  by  such  nerves.  The 
table  is  founded  on  one  by  M.  Allen  Starr  *  and  elaborated  by  Mills.* 
Very  probable  future  obser\-ations  will  correct  errors  in  the  table.  In 
Thorbum's  Surgery  of  the  Spinal  Cord,  pp.  77  and  111,  there  are  similar 
tables  for  the  different  regions. 

Localization  of  the  Functional  of  the  Segments  of  the  Spinxd  Cord, 


Second 

And 

third 

eerrical. 


Fourth 
oenrical. 


Fifth 
cervical. 


Sixth 
cervical. 


Seventh 
cervical. 


Eighth 
cervical. 


First 
dorsal. 


Stemo-mastoid. 
TrapcziiM. 
Scalenl  and  neck. 
Diaphragm. 


'  Diaphragm. 
Deltoid. 
Biceps. 

Coraco-brachialls. 
Supinator  longus. 
Rhomboid. 

Supra-  and  infraspina- 
tus. 

Deltoid. 

Biceps. 

Coraco-brachialls. 

Brachialis  anticiis. 

Supinator  longup. 

Supinator  brcvln. 

Deep  muscle  of  shoul- 
der-blade. 

Rhomboid. 

Teres  minor. 

Pectoralls  (clavioiilar 
part). 

Serratus  ma^nuK. 

Bicens. 

Bracnialis  anticuK. 
Subscapular. 
Pectoralls     (clavicular 

part). 
Serratus  magnus. 
Tricei*. 
Extensors  of  wrist  and 

fingers. 
Pronators. 

Triceps  (long  head). 
Extensors  of  wrists  and 

fingers. 
Pronators  of  wrist. 
Flexors  of  wrist. 
Subscapular. 
Pectoralls  (costal  part). 
SerratUH  magnus. 
Latissimus  dorsi. 
Teres  major. 

Triceps  (long  head). 
Flexors  of   wrist  and 

fingers. 
Intrinsic  hand-muscles. 

Extensors  of  thumb. 
Intrinsic  hand-muscles. 
Thenar  and  hypothenar 
muscles. 


Reflex. 
Hvpochondrivm  (?)  (third  to 
fourth  cervical).  Sud- 
den inspiration  produced 
by  sudden  pressure  be- 
neath the  lower  border 
of  ribs. 

PupiUary  (fourth  cervical 
to  seconcl  dorsal).  Dila- 
tation of  the  pupil  pro- 
duced by  irritation  of 
neck. 


Scapular  (fifth  cervical  to 
firet  dorsal).  Irritatitm  of 
skin  over  the  scapula  pro- 
duces contraction  of  scap- 
ular muscles. 

^Supinator  langti*  (fourth  to 
fifth  cervical).  Tapping 
the  tendon  of  the  supina- 
tor longus  produces  flex- 
ion of  forearm. 


Tricfp^  (sixth  to  seventh 
cervical).  Tapping  el- 
Ih)w -tendon  produces  ex- 
tensitm  of  forearm. 

Pt}Merit)r  wn'M  (nixth  to 
eighth  cervical).  Tai>- 
ping  tendons  causes  ex- 
tension of  hand. 


Anterior  wrwt  (seventh  to 
eighth  cervical ).  Tap-- 
ping  anterior  tendon 
causes  flexion  of  hand. 

Palmar  (seventh  cervical  to 
first  dorsal).  Stroking 
palm  causes  closure  of 
fingers. 


SejMoHan. 

Back  of  neck  and  of  head  to 
vertex. 

(Occipitalis  major,  occipitalis 
minor,  auricularis  magnus, 
superficialis  colli,  and  su- 
praclavicular.) 

Neck. 

Shoulder,  anterior  surface. 

Outer  arm. 

(Supraclavicular,  circumflex, 
musculo-cutaneouB  or  exter- 
nal cutaneous.) 


Back  of  shoulder  and  arm. 

Outer  side  of  arm  and  forearm 
to  wrist, 

(Supraclavicular,  circumflex, 
musculo-cutaneous  or  ex- 
ternal cutaneous,  internal 
cutaneous,  radial). 


Outer  side  and  fVont  of  fore- 
arm. 

Back  of  hand,  radial  distribu- 
tion. 

(Chiefly  musculo-cutaneous 
or  external  cutaneous,  in- 
ternal cutaneous.) 


Radial  distribution  in  the 
hand. 

Median  distribution  in  the 
I>alm,  thumb,  index,  and 
one-half  middle  finger. 

(Musculo-cutaneous  or  exter- 
nal cutaneous,  internal  cu- 
taneous, radial,  median.) 


Second    J 

dorsal,     i 

>  Amer.  Joum,  Mecl  Sri,  1886,  p.  404. 


Ulnar  area  of  hand,  back,  and 
palm,  inner  border  of  fore- 
arm. (Internal  cutaneous, 
ulnar.) 

Chiefly  inner  side  of  forearm 
and  arm  to  near  the  axilla. 

(Chiefly  internal  cutaneous 
and  nerve  of  Wrisberg  or 
lesser  internal  cutaneous.) 

Inner  side  of  arm  near  and  in 

axilla. 
(Intercosto-humeral.) 

Therap,  Gaz.,  1889,  p.  314. 


FloitnrH  of  ankle, 
enstir?!  of  nnkk'w, 
unje  floxor  of  lavs. 


'  Gluteus  maxlmus. 
Pciinuiil. 

Musries  of  bliiilfk-r,  rue 
ruiiu    rttnl     exU^rnnl 


PattUfir  I  third  U*  fourlh 
luiormrL  Striking  paU*l- 
Iftf  Kmdun  t'HLUiwi  extert- 
siun  of  leg. 


filuital  (fiiiirth  ti>  Hrtlj  lum* 
bun.  Ptntkinu  lnjtt4k!k 
causes  dimplliiR  Itj  fold 
f>f  buittof'k. 

AthiUen  tendon  (fifth  Itini' 
hat  lo  flrBt  jMirral).  Over- 
extt'iii^ion    niiiRt'rt    rapid 

HTikJe-clonui*. 


liunhtT  ifillh  lumber  to  wrn- 
ond  H4i<!nil).  Tirktiiif; 
sole  of  f4)ot  caiir^cs  tiexion 
of  tocB  und  ri'trac'lioii  of 
leg. 

VeHlMil  ccntrt's. 
Anal  centres. 


i^kin  iivcT  i;n»lfi  «Oil  front  df 

fujrtitum. 
(Uio-hyjMjisiutrfe,    flllO'tDgul- 
niiL) 

Outer  fildti  of  thigh. 
(*  *i*nit«-c'm  ml ,    cjttcmul 
tnncuuiij 

I'^nint  of  ililgh. 

1  Middle*   cututieoiu,    inlemAl 

cutmieoiu,  lon^  saphefiout 

i>htur«ior,) 


liincr  side  of  thigh,  l«g,  sod 

rr>ot, 
(Internal     cutAneous.     tong 
MiphenoQs,  obturator,  | 

Buck  and  outer  Kid«  of  ley; 

8oU^  .  dnn^iim  of  foot, 
(l^x^  ih.'iil,  external 


Back  and  outer  tide  of  liqg; 

fu^le ;  dormuin  of  foot. 
(Snme  a«  tlltlt  lutnb*r.) 
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nic  posture  assumed  by  the  patient  who  has  had  the  fifth  cervical  uerv^e 
crusned  and  its  muscles  paralyzed,  in  contrast  to  the  position  assumed  in 
cases  of  a  lesion  below  this  point.  The  fifth  cervical  nerve  mipplies 
chiefly  the  biceps,  the  brachialis  anticus,  the  deltoid,  and  the  supinators. 
If  these  muscles  are  not  paralyzed — that  is,  if  the  fifth  cervical  nerve  is 
uninjured  and  the  lesion  exists  at  a  lower  level,  even  so  close  as  the  sixth 
nerve — the  deltoid  will  abduct  the  elbow,  the  infraspinatus  (supplied  by 
the  fourth  nerve)  will  rotate  the  humerus  externally,  and  the  biceps, 
brachialis  anticus,  and  supinator  longus  will  flex  and  supinate  the  fore- 
arms, so  that  the  patient  will  lie  with  both  his  arms  in  the  characteristic 
attitude  shown  in  Fig.  465  and  in  the  right  arm  in  Fig.  466.  That  is 
to  say,  if  the  fracture  be  below  the  fifth  cervical  nerve,  there  will  be 
abduction  of  the  arm,  elevation  and  external  rotation  of  the  humerus, 
with  flexion  of  the  elbow  and  supination  of  the  liand. 

If,  however,  the  lesion  involves  the  fifth  cervical  nerve,  the  deltoid 
being  paralyzed,  the  elbow  will  lie  next  the  body  ;  tlie  brachialis  anticus 
and  supinator  longus  being  paralyzed,  the  forearm  and  hand  will  lie 
prone  on  the  chest,  as  is  well  shown  in  the  left  arm,  Fig.  466,  in  which 
the  fifth  cervical  nerve  was  in- 
jured on  the  left  side  only.  Fig.  466. 

At  other  levels  than  these  the 
posture  will  not  be  so  characteris- 
tic, but  the  site  of  the  injury  can 
be  determine<l  by  ascertaining 
what  muscles  are  paralyzed,  and 
therefore  what  nerves  involved. 
For  this  purpose  the  table  (n. 
815)  may  be  consulted  with  acl- 
vantage. 

It  miist  not  be  forgotten  also 
that  if  the  myelitis  extends  ui> 
ward  in  the  cord,  the  area  of  mus- 
cular paralysis  will  progressively 
increase  after  the  accident ;  and  it  is  therefore  of  the  greatest  import- 
ance to  determine  not  only  what  muscles  wore  jwiralyzeil  at  first,  but 
also,  from  time  to  time,  whether  the  [)aralysis  has  involvecl  other  mus- 
cles from  the  extension  of  the  myelitis,  or  whether  the  jmralysis  has 
disappeared  in  some  of  the  muscles  in  case  of  rc»covery. 

Secondly y  the  Site  of  th^  Lemon  can  be  Determined  to  some  Extent  bji 
the  Area  of  the  Cidaneoufi  Amefitheaia, — In  the  cervical  region  the  table 
of  Mills  (p.  815)  will  enable  us  to  arrive  with  fair  accuracy  at  the  nerves 
which  are  involved  by  the  area  of  the  anaesthesia. 

Starr  *  has  also  made  a  study  of  the  area  of  anaesthesia  in  the  arm 
corresponding  to  the  spinal  segments  from  the  fourth  cervical  to  the  first 
dorsal,  inclusive.  Fig.  467  illustrates  the  different  areas  as  nearly  as 
has  been  ascertained.  The  Roman  numerals  refer,  I,  to  the  anaesthetic 
area  of  skin  from  lesion  of  the  first  dorsal  segment,  and  IV  to  VIII  to 
the  corresponding  cervical  segments.  His  conclusions  may  Ik?  summar- 
ized as  follows : 

IV  represents  a  part  of  the  area  of  anaesthesia  from  lesion  of  the 


An  attitude  in  a  vahv  in  which  the  tiah  i'ervieal 
nerve  had  been  injured  on  the  left  side  only 
(Thorbum). 


Vol.  II.--52 


'  Brain,  Part  Ixvii.,  1894,  p.  481. 
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fourth  cervical  nerve,  which,  however,  has  not  been  carefully  ascertained 
on  account  of  the  fatality  of  such  lesions. 

V  (fifth  cervical  segment)  includes  the  skin  of  the  outer  side  of  the 
arm  and  forearm  from  the  wrist  to  somewhat  above  the  deltoid  insertion. 

VI  (sixth  cervical  segment)  includes  the  radial  surface  of  the  hand 
from  the  middle  line  of  the  middle  finger  anteriorly  and  posteriorly,  and 
also  a  very  narrow  strip  up  the  front  and  back  of  the  forearm  and  arm 
as  high  as  the  axilla. 

V  n  (seventh  cervical  segment)  supplies  the  middle  of  the  palm  and 
dorsum  of  the  hand,  the  adjacent  sides  of  the  middle  and  ring  finger. 

Fig.  467. 


VIII     V      VJ 
VII 
Areas  of  ansesthesia  in  lesions  of  the  cervical  cord  (Starr). 

and  a  narrow  strip  up  the  forearm  and  arm  to  the  axilla,  both  anteriorly 
and  posteriorly. 

VIII  (eighth  cervical  segment)  includes  the  ulnar  'side  of  the  hand, 
the  little  finger,  the  adjacent  half  of  the  ring  finger  both  anteriorly  and 
posteriorly,  with  another  strip  of  skin  up  to  the  axilla. 

I.  The  area  corresp<jnding  to  the  first  dorsal  segment  is  a  narrow  one 
on  the  inner  side  of  the  arm  and  forearm  from  the  axilla  to  the  wrist, 
but  does  not  extend  on  the  hand. 

Mr.  Thorburn  states,  in  a  general  way,  that  the  outer  parts  of  the 
upper  extremities  correspond  to  the  up|KT  nerve-roots,  the  inner  pi>rtion.'5 
to  the  lower.  In  the  dorsal  region  the  arexi  of  the  ansesthesia  is  gener- 
ally almost  horizontal,  and  if  the  injury  he  bilateral  it  will  encircle  the 
trunk.  In  detenninin^,  liowover,  the  segment  of  the  cord  which  has  been 
injured  from  the  upper  level  of  the  antesthesia  it  is  very  important  again 
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to  remember  the  fiict  that  the  foramina  between  the  vertebrae  through 
which  the  nerves  pass,  and  the  level  at  which  the  nerves  emerge  from 
the  spinal  cord,  vary  very  much  in  level,  as  is  shown  in  Fig.  456.  In 
the  upper  cervical  r^ion  the  ner\'e8  after  leaving  the  spinal  cord  descend 
but  very  little  to  their  foramina  of  exit,  but  as  we  go  farther  down  the 
nerves  pass  downward  for  increasing  distances  before  they  make  their 
exit  from  the  spinal  canal.  For  instance,  Fiff.  456  shows  that  the  tenth 
dorsal  nerve  originates  opposite  the  body  of  the  ninth  dorsal  vertebra 
or  the  eighth  dorsal  spine,  but  makes  its  exit  below  the  body  of  the 
tenth  doi^  vertebra.  In  consequence  of  this  the  upper  level  of  the 
r^on  of  the  cutaneous  anaesthesia  will  be  constantly  below  the  level  of 
the  root  of  the  nerve  involved.  Moreover,  from  tihe  lower  end  of  the 
cord,  which  ends  at  the  lower  border  of  the  body  of  the  first  lumbar 
vertebra,  a  large  number  of  nerves  come  off  and  run  down  in  the  spinal 
column  to  the  lumbar  and  sacral  foramina  in  a  bundle  of  cords  known 
as  the  Cauda  equina. 

Starr '  has  made  a  most  careful  study  of  the  condition  of  local  anaes- 
thesia as  a  guide  to  the  diagnosis  of  lesions  of  the  lower  spinal  cord — 
that  is,  from  the  second  lumbar  to  the  fifth  sacral  segments  of  the  cord 
— and  has  combined  the  observations  into  two  diagrams  (Figs.  468  and 
469\  which  will  prove  of  the  greatest  value  as  a  foundation  for  future 
stuoies.     His  conclusions  may  be  summarized  as  follows : 


Fid.  468. 


Fig.  469. 


Areas  of  ansesthesia  at  various  levels  of  the  spinal  cord,  ft-om  sacral  V  to  lum1>ar  II:  /,  sacral 
V;  IT,  sacral  IV:  ///,  sacral  III;  IV,  sacral  I;  V,  lumbar  V;  VI,  lumbar  III;  T'//,  lumbar 
II.  (after  SUrr). 

In  the  spinal  cord  the  centres  of  control  of  the  bladder  and  rectum 
are  always  affected  together,  and  must  therefore  be  adjacent.  Control 
over  these  sphincters  is  lost  when  the  lower  three  sacral  segments  are 

*  Amer.  Jmm.  of  the  Med.  «Sci.,  July,  1892,  p.  15. 
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involved,  and  probably  the  wiititvs  which  amtrt^l  therii  lie  In  tht*  h>we>t 
two  segment'^.  Loss  of  rontrnl  ovtT  the  sj>hinrter  mii  is  lK\st  dotennineil 
by  tlie  introthu'tiiKi  of  t!ie  finger,  wliieh  will  nuM't  Avith  no  resist  a  nt-e 
wlien  the  s|>lniirt(*r  is  piindyzetL  The  sjihiiictrr  <if  the  blaihler  i«  not 
perumnently  rdiixt^il,  for  eonstiuit  dribbling  does  not  take  pluee,  but 
diere  18  only  nitertnittent  tliuntrb  iineonseions  dribl)lin|^  as  iMXjn  n^  a  few 
ounces  4 if  urine  eolleet.  Retention  <jf  urine  i.s  nmeh  more  liable  t** 
txvur  w*hen  tlie  lesion  lies  at  a  higher  leveL  If,  therefore,  in  a  eik*ie  uf 
]\araple<;[ia  the  nieehanisin  uf  the  bladder  and  reelurn  is  not  interfere*! 
witti,  it  is  a  proof  that  the  lesion  has  nut  destroyed  the  lower  saeral  st*g- 
nients  of  tlie  rord.  This  fart,  M'ith  a  earefn!  dt*tenai nation  of  the  »rwi 
of  the  anaesthesia^  niay  enable  us  to  nnike  an  exaet  diagnosis. 

Figs.  468  and  4filJ  show  the  entanetius  aniis  of  auiesthesiu  which  are 
ainsed  by  lesiiius  of  the  nerves  indieatefL  Eneh  area  *>f  anaesthesia  in- 
rbides  the  smalk^r  ones  \vithit>  it,  Tiir  different  zonivs  are  unuibtTiHl  in 
the  illustrations  as  follows  : 

I.  The  iiist  zone  is  supplied  Iry  tlir  tifth  siUTal  segment,  and  inelude!* 
the  perinetni!,  tlie  posterior  part  of  the  sc*rotuin  in  males,  the  v^agina  in 
females,  and  also  the  nuieons  uiembmne  of  the  reetunu 

II.  The  st'eond  zone,  su|»plied  by  the  e»uius  UK^ullaris  and  the  fifth 
and  iouith  siu-ral  segna^nts,  is  lu-art-shaptHh  with  the  [Niint  up,  and  in- 
(tudes  the  entire  scrotum  and  tlie  postrritjr  sorfaee  of  the  penis,  the 
miKHnis  meinljraue  of  the  urethra  in  males,  the  entirt*  genitals  of  the 
feinalu  exeept  tlie  outer  surfaee  of  the  labia  majom  and  the*  nnais 
Veneris.  If  the  genital  organs  eseajK?,  the  case  is  one  of  funetional  and 
not  <if  orgiinie  jiiir'aplegia, 

III.  The  tbinl  zone  is  supplied  by  the  fifth,  fourth,  and  third  saend 
segments,  and  involves  not  <ady  the  huttoi-ks,  hut  extends  down  the  Imrk 
of  the  thighs.  This  has  Iveru  named  the  **  sinldk^shapefl "  area,  as  it 
eoini'ides  with  that  part  of  the  body  whieli  is  in  eontact  with  the  saddle 
in  riding. 

IV.  Tills  eorresjmnds  to  the  first  and  second  saeral  segment^*,  and  is 
nimilar  to  the  thini,  exeept  that  it  is  larger  in  extent. 

V.  The  fifth  zone  eorrespuuils  to  the  fifth  lumbar  segment. 

VL  The  sixth  zone  eorrespnuds  it*  the  third  lumbar  segment.  This 
may  hereafter  l»e  se|iai"atefl  into  two  parts,  eijrres|M aiding  to  lesions  of 
the  iburth  and  third  lumlnir  .segments.  As  yet  the  number  i>f  rec«mled 
cases  is  insuftleient  for  this  distinetion. 

VII.  The  seventh  zone  involves  the  four  hiwer  lumbar  s<^ment8. 
It  will  he  observed  that  the  alwltuninnl  wall  i.^  not  anjesthetie  in  lesions 
of  this  segment.  It  is  only  wlieii  the  first  lumbar  sc^gment  of  the  eord 
is  involved  that  the  auiesthesia  extends  to  the  abdominal  wall* 

Abtjve  tlie  level  of  the  seetuid  lumbar  S4^gment  the  zone  of  anse^^tbeiua 
extends  around  the  Ixnly  in  a  ginlle. 

It  is  impossible,  at  present,  l>y  the  area  of  aiaesthesia  to  distinguish 
the  lesions  of  that  part  ijf  the  eor<l  hinn  wliii'h  the  nerve^^  of  the  eauda 
cfjuina  nrise  fn>m  lt?sions  of  the  eauda  its^-lf  If  tlie  fnietuiv  or  disliKV- 
tiou,  however,  is  Mow  the  first  bmdmr  vertetn^a,  at  which  level  tiic  CH)rd 
ends,  the  lesion  must  Iw  of  the  cjuala  itself. 

The  museular  [mralysis  is  ver\^  slight  in  lower  eord  lesions,  \mn^ 
confineil  to  the  perinea!   miiseles  when  the  lesions  are  at  or  Indow  ihe 
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second  sacral  s^ment.  It  involves  the  anterior  and  posterior  tibial 
muscles  when  afl  the  sacral  segments  are  involved,  ana  only  involves 
the  movement  of  the  hip-joint  when  the  entire  lumbar  region  is  affected. 
In  lesions  of  the  cauda,  on  the  other  hand,  pressure  on  nerve-roots  is 
often  sufficient  to  produce  widespread  paralysis  when  sensation  is  but 
slightly  affected  (Starr). 

It  has  been  thought  that  if  sensations  of  touch,  temperature,  and 
pain  are  not  equally  destroyed,  it  was  an  evidence  of  lesions  of  the  cord 
as  distinguished  from  one  of  the  cauda,  but  Starr  has  show^n  that  this 
point  is  not  well  taken. 

It  must  not  be  forgotten  that  each  sensory  nerve  supplies  a  definite 
area  or  band  around  the  body  and  neck,  but  overlaps  its  neighbors  above 
and  below,  so  much  so  that  each  region  may  be  said  to  be  supplied  by 


Fig.  471. 


Fig.  473. 


To  show  the  presumed  diHtribution  of  the  areas  of  eutaneouH  sensibility  in  the  lower  extremities 
from  the  second  lumbar  to  the  first  sacral  segments.  The  area  marked  in  crosf  lines  reprcsenta 
the  second  lumbar;  vertical  lines,  the  third  lumbar;  circles,  the  fourth  lumbar;  dots^  tne  flah 
lumbar;  the  plain  area  below  the  knee,  the  first  dorsal  (Head). 

two  nerves.  This  probably  accounts  for  tlie  zone  of  parsesthesia  at  the 
border  between  the  normal  and  the  anaesthetic  regions. 

In  the  extremities  the  regions  are  not  band-like,  but  irregular  and 
distorted  (Figs.  470  to  473).  No  such  overlapping  exists  in  the  sen- 
sation of  pain  or  heat  and  cold ;  hence  the  latter  may  sometimes  be 
utilized  even  to  greater  advantage  than  tlic  area  of  tactile  anaestliesia 
in  determining  the  level  of  the  lesion  of  the  c!ord. 

In  some  cases,  besides  the  fracture-dislocation  of  the  vertebrae,  there 
may  be  injury  and  subsequent  disease  of  the  viscera,  and  a  knowledge 
of  the  area  of  cutaneous  tenderness,  of  the  areas  in  which  consequent 
herpes  zoster  may  break  out,  or  of  the  analgesia,  may  assist  us  in  the 
diagnosis  of  these  additional  lesions.  (For  this  the  reader  is  referred  to 
the  elaborate  paper  and  i)lates  by  Head  iii  Brain,  Part  Ixi.  pp.  1-133.) 

Thirdly  J  the  Condition  of  the  Reflexes, — The  various  reflexes  and 
their  connection  with  the  individual  nerves  are  well  shown  in  the  table 
of  Mills  (p.  815).      Their  presence  or  absence  will  show  whether  the 
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Hegmentsi  of  the  cord  witli  wliieh  they  are  connected  are  intact  or  have 
!>t"en  destroyed.  The  ssime  coliiiiin  gives  in  each  instance  the  methrwl 
of  prodiieing  the  reflex,  wlietlicr  hy  sudden  irritation  of  the  skin,  hy 
dmu  iog  a  peneil  or  the  tinger-nail,  etc.  acrot>8  it,  ur  by  tap[»iug  or  stn>k- 
iiig  certain  parts  of  tiie  i^kin  or  striking  certain  tendons. 

In  conncctioji  with  the  reflexes  it  is  of  grcmt  importanc4?  to  distinguit^h 
Ix'twcen  the  effects  of  totttl  and  of  ptniiaf  tramvcrHt'  /cWo/*^  of  the  cord 
on  the.'  retlexes.  Especially  is  tliis  important  in  reference  to  the  question 
uf  openitioii,  since  the  conditiiai  of  the  reflexes  has  been  held  to  be  an 
index  of  the  extent  i*f  the  lesion,  and  esjKrially  whether  it  be  a  partial 
or  tiotal  destruction  of  the  s[)inal  conl.  Ifastian '  iirst  clearly  called 
attention  to  these  phenomena,  and  Bowlby,-  Thorburn,^  and  Ilerter* 
have  further  elucidated  the  facts.  Their  conclusion  is  that  in  comph-fr 
fi'tiH^rrrse  d^'Mrurfin'  (v.^ionH  of  the  cord  there  will  be  complete  musculafj 
panilysis  of  the  [jaHs  Im^ow  the  level  of  the  iujiiry,  complete  amesthesil" 
below  the  level  of  i]w  distribution  of  tht^  injured  nerve,  and  als<:>  com- 
plete and  perniiineut  abolition  of  the  knee-jerk  and  other  deep  reflexes* 
on  both  sides  ;  l>ut  that  in  partttrf  trtUhsn'rHe  k^iotiis  of  the  eonl  the  niiis- 
(ndar  paralysis  and  also  the  anaesthesia  will  l)e  iiiconipletc,  and  the  di»t*|i 
reflexes  either  uormal  or  exaggenite<l  instead  of  absent.  The  visoend 
reflexes,  esjK'cially  tliose  of  the  bladder  {ind  reetiini,  oljcy  the  same  ruh^ 
as  the  ileep  reflexes.  The  su[)erfleial  reflexes,  while  they  are  generally 
absent  in  t*)tal  destructive  tmns verse  lesions,  are  not  always  abw^nt, 
especiallv  the  planter  reflex.  Hence  it  is  siiid  that  if  innnediately  after 
tfie  aeeiJent  tfie  knee-jerk  on  both  sides  is  absent,  and  remains  so,  opera- 
tion is  contmiudicated. 

As  a  general  rule,  there  h  no  f|uestion  that  the  persistent  absence  of 
the  reflexes,  especially  of  the  knee-jerks,  is  an  evidence  that  the  cord  has 
been  so  completely  destroyed  that  it  would  not  be  wise  to  opemte,  and 
yet  there  are  a  few  happy  exceptions  to  the  rule.     Thus,  Schede*  i-ejKirti^ 
tlie  case  of  a  man  wh(»  had  fallen  from  a  height  and  fractnre<l  the  fifth 
and  sixth  donsid  vertebne,  with  complete  paraplegia  and  aniesthesia  of 
the  lower  extremities.     The  jKitellar  reflexes  were  absent.     The  next  da^i 
bed-sores  were  l>eginning  over  the  gluteal  region.     Sixteen  hour^  afte 
the  accident  S*"hede  operatet!  and   removtHl  the  fi-agments  which  were 
pressing  on  the  c*)nl,  the  dura  being  uninjured,  but  tlie  cord  being  mifi 
and  fluetuatiug*     In  two  days  the  jiatient's  symptoms  begun  to  improve. 
The  knee-jerks  be^iimc*  increased,  with  ankle-clonus  on  the  right  side^J 
and  the  sup*.*r(]cial   reflexes  scarcely   iuereast^cl,  excepting  those  of  tli< 
foot-sole.     When  rejiortcHl  the  functions  »»f  the  liladder  and  rectum  wer 
normal,  and  the  patient  was  able  to  walk  alxmt  without  supj>ort  or  poiil,! 
His  nutritif>n  was  excellent,  and  two  months  after  his  discharge  he  was 
in  tii'st-rate  health, 

Hammond  antl  Phelps*  report  a  cai^e  of  fracture  of  the  twelfth  dorsftl 
vertebni  in  which  "the  plantar  reflexes  on  both  sides  were  lost;  })*^th, 
knee-jerks  were  absent;  the  cromaster  reflex  was  pi-esent  on  the  ri^^hi 
sside,  but  lost  on  the  left  side ;  both  alxlominal  reflexes  were  proaent^' 

^  Med.-Chir.  Tmiw.,  1890,  Ixxiii.  151.  »  fhd,  IS9(>,  3^. 

■  Mnnthf'M^r  MtiL  fhmn.^  1892,  xvi.  73,  .•♦nil  Surtftrtf  qf  'the  ^Jiwici/  OW. 

*  Journ,  of  yfn\  and  MmL  Dm,.,  June,  1 891. 

^AnnaU  S»rg.^  SepL,  1891.  *  Journ,  AVrv.  and  MmL  Iti*.,  \m%,  xviiL  178. 
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There  was,  of  course,  paraplegia.  The  operation  was  done  nearly  two 
years  after  the  injur}'.  "A  certain  amount  of  improvement  was  observed 
the  day  after  the  operation.  Tactile  sense  was  restored  on  the  front  of 
the  thighs.  He  could  follow  and  locate  a  touch  accurately,  but  all  other 
forms  of  sensibility  were  absent.  Gradually  slight  motion  returned  in 
the  left  thigh,  and  the  right  thigh  became  stronger  than  it  had  been. 
Finally,  after  two  months  he  was  able  to  walk  around  with  the  aid  of 
crutches."  Two  years  ago,  at  the  JeflTerson  Hospital,  I  assisted  my  col- 
league. Prof.  Forbes,  in  a  laminectomy  for  an  old  dorso-lumbar  disloca- 
tion in  which  the  knee-jerks  had  been  absent  for  eighteen  months,  but 
returned  within  a  week  after  the  operation. 

It  must  be  confessed,  however,  that  while,  if  the  rule  of  non-interfer- 
ence in  cases  of  absent  knee-jerks  had  been  adhered  to,  these  patients 
would  undoubtedly  have  perished,  yet  they  seem  rather  to  be  happy  ex- 
ceptions to  the  rule,  and  as  such  reinforce  it.  Unquestionably,  a  large 
part  of  Schede's  success  was  owing  to  the  early  date  of  the  operation — 
sixteen  hours  after  the  accident. 

The  general  conclusion,  therefore,  is  that  where  persistent  absence  of 
knee-jerks  and  other  reflexes,  except  possibly  the  plantar  reflex,  is  noted, 
no  operation  should  be  done,  since  the  injur}"^  is  almost  certainly  so  pro- 
found that  no  good  result  will  follow.  Regeneration  of  the  spinal  cord 
even  afl«r  incised  wounds  is  not  generally  to  be  expected,  and  after  its 
total  destruction  is  certainly  not  to  be  hoped  for.  Experiment  upon 
animals  has  shown  that  it  is  impossible,  and  clinical  experience  in  man 
undoubtedly  confirms  it. 

Besides  the  condition  of  the  reflexes  as  determining  for  or  against  an 
operation,  three  other  factors  are  to  be  considered  in  connection  with  any 
operation  :  first,  the  time  when  it  should  be  done  if  done  at  all ;  secondly, 
the  site  of  the  lesion  as  influencing  the  decision  to  operate ;  and  thirdly, 
the  amount  of  interference  which  is  allowable. 

First,  the  T^me  when  the  Operation  should  he  Done, — Chipault^  has 
well  summarized  the  medullary  lesions  after  fracture  of  the  vertebrae, 
and  has  especially  insisted  upon  their  early  appearance.  In  all  trauma- 
tisms of  the  cord  there  are  three  serious  lesions : 

(a)  A  first  zone,  consisting  of  that  j)ortion  of  the  cord  which  is 
directly  destroyed.  This  may  be  of  greater  or  less  extent.  It  undergoes 
necrosis  in  consequence  of  the  destruction  of  the  nervous  elements  them- 
selves.    This  necrosis  is  immediate. 

(6)  A  second  zone,  both  above  and  below  the  first,  in  which  the 
nervous  elements  have  been  injured,  but  not  absolutely  destroyed.  At 
the  end  of  two  or  three  days  the  nervous  cells  are  increased  in  size  and 
their  protoplasm  has  become  granular,  the  cylinder-axes  form  a  sort  of 
chaplet,  the  myelin  is  broken  into  segments.  Clinically,  this  beginning 
of  a^eneration  in  immediate  juxtaposition  to  the  injured  part  can  be 
determined  by  noting  the  involvement  of  the  motor  and  sensitive 
centres  immediately  above  the  site  of  the  injury.  If  the  cause  of 
compression  is  removed,  both  cylinder-axes  and  myelin  undergo  a  cer- 
tain amount  of  regeneration  by  the  ninth  day.^  If,  however,  the  cause 
of  the   compression    persists   or   the    injury    is   sufficiently   grave,  the 

*  fltmUii  fie  Cliir.  meduL,  p.  83,  note. 

*  Kerestzegy  and  Hanns,  Beitnujef.  Path,  Anat,,  1892. 
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ilL'i^tinic'tion  of  the  cortl  in  this  zorif  is  permaiit'iit  and  U  followed  liy 

(e)  Secoinlfiiy  tlegenemtions  tset  in  at  a  ven*  early  ]>crio<L     Thes*^  are 

caused  nut  hy  thi'  iliiTrt  injury  to  the  uorvovis  elements,  hut  probably  by 
their  ^iL*])j«nitiou  inmi  tlit'ir  trophii-  f^entrt^s.  These  degenemtions  ext4?nd 
but  1 1  ul>ovc  III  id  below  tlie  site  of  the  hVion,  and  begin  as  eiirly  as  tlic 
fourth  day,  and  ettntinue  t+)  extend  fur  a  number  *if  moniks.  They 
follow  the  general  rule  of  the  Wallerian  degeneration  ;  tliat  is  to  t^y, 
from  the  site  of  the  h\sion  downward  the  mot»»r  iibres  degenomte,  anil  the 
sensory  in  the  reverse  direetjtju.  The  early  flate  at  whieh  thes<.'  alteni- 
tions  have  lieen  well  reryguiz(Hl,  especially  by  experiment  upon  atumalu 
as  well  as  hy  eliiVieal  experieuee,  shows  that  if  we  intervene  at  all  witlil 
hojR*  of  betterment,  the  earlier  it  is  dofie  the  better.  The  general  nde 
has  l>een  tliJit  of  Lauenstein,'  that  if  after  from  six  tf>  ten  week«  there  in 
ineuntinenee  of  urine  and  fe<'es,  with  ey?stitis  and  lRMl-s4>res,  little  5s  to 
be  hoped  from  Nature's  etlbrts  and  an  opemtiou  is  justifiable, 

Hor^leVj-  however^  i^  tnueh  more  emphatie  iu  his  opinion,  and  say«tl 
'*  In  alt  teases  where  ilisplaeenieiit  or  erepitus  imheates  eompression,  and 
where  extension  diiTetly  after  the  accident  fails  to  rt^luce  the  displace- 
ment, we  sliouhl   o|>enite  in  ease   there  are  sy mptom.s  which  8how  unl 
iiiterferenee  with  the  funetitms  of  the  cord."     In  view  of  the  rare  but 
inidtaibted  instant^es  nf  good  results  fallowing  early  operation,  the  teml- 
eney  of  nuMlern  surgeons  is  to  mu<'li  earlier  rather  than  later  interf**- 
reiiee.     The  ease  idreatly  eited  (p.  ><22)  from  Seht*de  is  an  excellent  illu:s- 
tnitioi!.     IhirrclP  has  aualys^ed   1*>8  cases  of  fracture  of  the  npine,  and 
has  not  ordy  given  n]i  his  t^irlier  plan  of  crushing  back  the  mignieiit^ 
into  place,  whieh  in  tlu^  last  Hil  atses  had  given  33  per  cent,  of  rec*overy 
i\<  against  22  per  cent,  following  the  ex|*eetant  [dan  in  the  first  X2  ea.sei^J 
but  adviHtites  operation  in  all  cases  »if  fracture  within  the  first  twenty-" 
fcair  hours,  iuiduding  i-veu  thosi-  in  tlic  eervic*al  region. 

Guiding  Bird^  has  re|MU*twI  another  citse  of  opt^ration  on  the  tjecond 
day  after  fnw^tnre  of  the  eleventh  and  twelfth  (lorsal  laniina%  euusing 
almost  eoiujdete  paniplcgiu  fmiu  compressiou  of  the  conl  by  the  dis- 
placed lamiuic.  In  eighteen  days  the  patient  seemed  quite  well,  Ride- 
nour^  opiTat**d  c»uc  hiair  after  fracture  of  the  seventh  and  eighth  dor 
wttli  a  displaec*uient  f»f  the  seventh  d<ii>^l  of  over  one  inch,  the  nienn 
branes  being  t<»rn  and  the  eord  c^unpressed.  The  o|K*ratiot]  wa.s  folhiwe^l 
by  a  rapid  return  of  the  sivnsibility  auil  oi*  mntnjl  over  the  bladd(*r  and 
bfnvels.  In  three  mouths  the  patient  could  walk  with  the  aid  of  a 
jacket,  \"illar''  operated  thrw-  days  {ifter  a  fracture  of  the  iwelftl 
<Iorsal  with  eomplete  paraphgia,  loss  of  j>lantar  and  testicular  reflex,  bnt^ 
jH'rsisteuce  <d'tlie  knet^-jerks,  whieh  were  subsequently  lost.  Hif*  patient 
iTgaiued  control  of  the  liladder  and  bowels  and  c*onld  move  his*  leg>,  but 
was  not  able  to  walk,  AH  pain  had  disiipjx^ired,  Knox^  operated 
thirty-six  liours  after  fracture  and  luxation  of  the  eleventh  doi'sad  %*er- 
tebra.  On  the  f^Uowi ng  day  sensibility  had  ciuuph*tely  retnrniH.1,  Mitli 
slight  uiotic^u.  Ten  months  later  he  eould  sit  up  and  take  .some  ste{M 
without  support. 

»  amratbi  f.  CAir.,  1886,  p.  888,  '  Btii.  Mtd.  Jmm..  Drr.  6,  1890. 

'  Ibid,,  (>t,  2,  1894,  *  //m/„  iNin,  i.  1 124.  •  lliit^iih.  p.  96. 

^  OjimtJfitM  Mtii,  Joum,,  1801-t>2,  jc.  151.  '  Gkugmv  AM,  Jouni,,  ISWA  249. 
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Fig.  474. 


Of  course  but  few  cases  will  show  such  marks  of  improvement,  but 
had  the  operation  been  delayed  in  these  cases  it  is  almost  certain  that 
they  would  all  have  died  from  myelitis  after  months  of  suffering. 

Dawbam  *  reports  the  case  of  a  young  woman  who  had  fallen  four 
stories  and  fractured  her  spine.  Complete  motor  paraplegia  and  almost 
complete  sensory  jmralysis  followed.  Two  and  a  lialf  hours  after  the 
injury  he  did  laminectomy.  The  eleventh  and  twelfth  dorsal  vertebrae 
were  found  crushed  in  several  places,  with  two  points  of  bone  pn^jecting 
into  the  dura  and  apparently  into  the  cord.  The  arches  were  removed 
with  the  nmgeur  fon?eps.  The  dura  was  slit  for  four  inches.  Blood- 
clots  were  evacuated,  and  the  cord  was  found  distinctly  indented,  but 
apparently  not  actually  lacerated,  nor  was  there  any  loss  of  substance. 
On  passing  a  probe  beneath — that  is,  anteriorly  to— the  cord,  resistance 
was  met  opposite  the  twelfth  vertebra,  due  to  the  projection  of  a  sharp 
spicula  of  Done,  like  the  end  of  a 
lead-pencil,  compressing  and  appa- 
rently sticking  into  the  anterior  sur- 
face of  the  cora.  It  was  reached  with 
great  difficulty  and  removed,  the  arch 
of  the  vertebra  being  gnawed  away 
with  the  rongeur  forceps  nearly  to 
the  body  of  the  bone.  Sharp  hem- 
orrhage from  wounding  of  a  vein 
followed  the  removal.  When  this 
was  controlled  by  t^\'o  long  strips  of 
iodoform  gauze  inserted  under  (in 
front  of)  the  cord  and  halfway  en- 
circling it,  the  dura  was  sutured  and 
the  wound  closed  except  for  the  gauze 
drain.  A  pla«ter-of-Paris  splint  was 
applied  from  the  armpit  to  below  tlie 
hips.  The  gauze  wa.s  removed  be- 
tween the  second  and  third  days 
through  a  trajwloor  in  the  splint. 
Paralysis  of  the  bladder  and  rectum 
continued  for  a  month ;  after  that, 
under  strychnine,  massage,  and  electricity,  she  improved,  so  that  ten 
months  after  the  accident  she  resumed  her  work  as  housemaid  and  cook. 
The  right  leg  was  slightly  weaker  than  the  left,  but  not  sufficiently  so  to 
affect  the  gait,  nor  has  the  sensibility  been  fully  regained. 

The  result  in  this  case  seems  to  be  attributable,  as  the  author  believes 
(an  opinion  in  which  I  fully  concur),  to  the  immediate  operation.  Had 
such  fragments  of  lx)ne  been  allowed  to  press  upon  the  dura  and  cord 
for  any  length  of  time,  unquestionably  myelitis  and  meningitis  would 
have  followed,  and  the  {mtient's  health,  if  not  her  life,  would  have  been 
sacrificed. 

Chipault^  has  recently  reported  a  similar  noteworthy  case  of  fracture 
of  the  eleventh  dorsal,  with  displacement  backward  of  a  bony  semicir- 
cular fragment  compressing  the  cord,  in  which  recovery  followed  opera- 

*  Annals  of  Surg.y  Jan.,  1895,  p.  46. 

*  La  NoxireUe  Iconoifi^aphie  de  la  Salpitrih^e^  1894. 


Backward  disulacement  of  the  fractured 
lamina  of  the  eleventh  dorsal  vertehra, 
compressing  the  cord  (Chipault). 


826 


THE  SURGERY  OF  THE  SPINK 


Xum  (Fi^.  474)*  The  youn^  man  fell  from  a  nxif.  There  waa  great 
piiiii  ut  the  oh'ventli  «!orsiI  supine,  without  any  deformity.  The  leU  leg 
was  pamlyzed,  includuig  the  imisok's  of  the  left  liiittoek,  but  the  left 
j^artorins  wius  only  j)iiretie»  There  were  aiiiestlii-sia  and  aualjreisia  (withfMit 
tlierniie  amesthe.sia)  of  the  penis,  seroturu  (jwirtial),  the  ix^rineum,  tht* 
huttt>ek  (partial),  posterior  surface  of  tlie  right  i\\\^\%  m  a  thin  hand,  and 
all  the  [mrt-s  Ih4uw  the  knc4%  with  shght  antt-sthesia  of  the  left  fix*!. 
The  creiiiaster  reflexes  were  pres4^rved,  the  knee-jerks  slight,  the  plantar 
ahsent.  On  the  eleventh  day  laniinectuniy  was  done.  Improvement 
bej2;an  at  onee,  and  a  year  ami  a  half  later  he  resumed  an  active  and 
laborii*ns  cMi-eupation,  carrying  on  his  l>aek  very  heavy  weights,  and  his 
hniibar  suppleness  was  normal.     The  rertexes  weii-  nomml. 

Bedsides  this  it  most  he  retnemhered  that  while  the  early  results  of 
operation  may  be  a  dniditfut  improvement,  yet  gnidnally,  after,  it  may 
Re,  a  year,  the  improvement  may  he  very  marked.  Henee  we  should  not 
despair  fif  any  ease  until  at  least  a  year  after  ojR'nitiuu,  and  meantime 
not  only  should  all  the  usual  hygienic  methods  be  employed,  such  aa 
ginxl  diet,  change  of  air,  bathing,  and  attention  t4>  the  bladder  and  bowelis 
but  alsti  massjige  of  the  paraly/A^d  extremities,  with  gidvanism  or  farudiKRi 
as  may  l)e  retpiired,  slmuhl  be  j>ersisteutly  employe<h 

SicoHfi/jf^  thr  S(f<'  of  flif  Lrsioii  as  hijimueintj  thr  IhclMtmi  fo  Opernh\ — 
In  general  it  may  lie  siiiil  that  ttie  higher  the  lesion  the  less  favomble  the 
prognosis,  and  therefore  the  less  sIkjuUI  we  be  dispo,<Ji»d  to  interfere.  ^Vl- 
though  there  are  a  few  cas«'i^  re[>oiied  not  only  of  of^RTative  recover}*,  but 
also  of  gmnl  recovery  of  tunetiou,  follnwiiig  operations  in  the  up{K*r  dorsal 
region,  yet  wc  may  say  in  geneml  that  opeinition  abov^e  the  seventh 
dorsal  will  rarely  be  of  value,  and  sin  add  only  be  undertaken  when  the 
Rymjitimis  and  collateral  coudititms  are  entirely  favorable.  In  the  lower 
dorsal  and  the  lumbar  regions  the  pn)gni»sis  is  considembly  mort*  iavor- 
abk%  provided  that  cvidenceg  of  severe  lei^ions  of  the  eoru  are  al>8ent, 
and  below  the  second  lund)ar  it  is  almost  a  rule  that  iHHM*ation  shmdd  l>e 
un<lertaken.  Tlie  cord,  as  is  well  kutwn,  terminates  at  the  lower  l»ordcr 
of  the  first  lumbar  vertelu^a.  Frmu  that  |><nnt  Ut  the  end  of  the  sjicruni 
we  have  a  leasli  uf  nerves  knmvn  as  the  eanda  equina,  aud  an  injur)'  to 
tlicse  nerves  is  r(*aUy  an  injury  to  jx^ripheral  nerve**,  and  not  at  all  an 
injur\^  of  the  i^^>rd.  In  such  cases,  even  at  a  late  {>eri(Hl,  operations  caflj 
be  undertaken  with  advantage. 

Here  again,  however,  the  ruh'  shoukl  be  for  early  interfeit^nce  rather 
than  late,  so  that  tlie  stju  fee  t»f  compression  (vr  laceration  maybe  removed 
and  any  later  additional  compression  from  callus  may  be  avoidixl.  If 
the  nerves  of  the  rauda  eipiina  are  divided,  they  should  he  sutured  pn>- 
cisely  as  any  other  periphend  nerve,  and  the  far  greflt4:*r  su(?e<*^  i>f  pri- 
mar}"  suture  over  secondary'  is  an  athlitional  argument  in  favor  nf  vnrlf^ 
operation,  which  should  be  immediate  if  the  evidence  of  lacrmtion 
compression  is  |K)sitive,  or  wuthin  a  few  days  afti'rwanl,  or  at  least  »«o 
eoon  as  the  shock  of  the  injury  has  pjiss^^d,  when  time  has  be*Mi  given  to 
show  tliat  it  is  not  merely  a  contusion  of  the  ner^'e8.  The  name  rule 
Would  a|iply  also  to  all  lesions  of  the  nerve-mots  at  other  ]K>inti^  in  the 
ecjnl  They  are  periphend  nerves. the  moment  they  leave  the  spinal 
cord. 

Of  course,  if  the  fracture  is  limited  to  the  arches  with  displacenietit 
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such  as  to  cause  pressure  on  the  cord,  we  should  operate  in  any  repon 
of  the  spine. 

Thirdly y  the  Amount  of  Interfei'ence  which  w  Allowable. — In  ver}' 
many  cases  surgeons  have  contented  themselves  with  the  more  or  less 
complete  removal  of  the  posterior  arches.  If  the  fracture  is  limited  to 
these,  this  is  quite  sufficient,  but  if  the  fracture  or  fracture-<lislocation 
involve  the  bodies  of  the  vertebrse,  there  is  not  unconmionly  such  a  dis- 
placement of  a  portion  of  the  body  of  the  vertebra  as  to  produce  two 
causes  of  compression — one  posteriorly  in  the  arches,  the  other,  and 
more  frequent  and  serious,  anteriorly  in  the  Ixxlies  of  the  vertebrae 
(Fig.  475). 

It  is  not  good  surger}'  to  remove  only  one  source  of  compression  and 
leave  the  other,  and,  inasmuch  as  the  cord  can  be  drawn  to  one  side  to  a 


Fig.  475. 


Fio.  476. 


Old  dono-lumbar  fhicture,  with  permanent 
displacement  (Chijwult). 


lateral  displacement  of  the  cord  to  expose  the 
|j«)sterior  .surface  of  the  IxMlles  of  the  vertebra 
(('hi]»ault). 


very  considerable  extent  (Fig.  476),  it  is  much  better  to  do  this  and  to 
remove  the  projecting  portion  of  the  body  of  the  vertebne.  This  can 
be  aocomplisnc(l  by  the  c^irefiil  use  of  a  chisel,  gouge,  or  curette.  The 
degree  to  which  the  cord  c«ii  be  displaced  laterally  is  very  considerable, 
and  if  traction  be  made  on  one  side  and  then  upon  the  other  with  art 
aneurysm  needle  or  with  a  narrow  blunt  retnictor,  the  j)osterior  surface 
of  the  bodies  of  the  vertebne  cjin  be  reached.  Just  how  far  such  opera- 
tive procedures  on  the  bodies  of  the  vertebne  may  be  justifiable  and 
successful  we  are  at  present  not  in  a  iM)sition  to  express  a  positive 
opinion. 

The  technique  of  the  <>|K»niti()n  is  desoribed  on  j).  858. 

Remits  of  Operation, — After  all,  the  question  as  to  whether  an  opera- 
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tion  stioiild  iw  done  or  not  depond.'?  iqjon  the  results  obtained.  Giirlt 
lias  riiHMirded  217  daiths  0*1 1  of  a  total  of  27* J  fractures  trt'uted  witliotit 
opemtioii  (a  mortality  of  Hij  pt^r  t'ciit.),  ami  it  iiiiist  hv  confessed  thtil  in 
many  of  the  20  per  eent,  whet  recoveivd  life  wits  st^reely  worth  the 
living.     On  the  other  luiud,  Tliorburn  has  eolleete<l  61  ease^  o!'  o{>era- 


tion  of  wliieh  35  died,  or  oiilv  57 


per 


eent. 


I 


n  some 


of  th< 


iftne  wlto 


retMivt^riMl   the  reeovery  wa.s  almost  complete,  while  in  those  who  still 
suHercd  iVom  paraple|::iu  the  iniin'ovenient  in  the  l»ed-s<ux*s,  the  retrain  of 


euatrol  over  tiie  vesicnl  and  anal  spl  11  ureters,  nc.ule  life  much  nioi-e  lietir- 
ahle,  thoiitjfh  still  depressing,  (Idpanlt  has  taljulatefl  KJ4  casei*  of  opera- 
tions of  all  degrees  of  severity — i'iiii'Hy  gunshot  fmctnres,  however — 
from  1750  to  1891.  Of  these,  tlie  resnlt  was  unknown  in  1>,  leaving  05 
terminateil  castas:  83  of  tliese  cii^es  were  openited  i»u  prior  to  1878,  in 
the  days  before  aniiseptie  sur<^ery.  With  in*>dern  methods  the  resnlts 
wnii!*l  nndoubtcdiy  liavc  i>een  Iietter,  Yet  of  the  J)5  eas<?s  only  38  died, 
ft  percentage  of  deatlis  of  4i\  pvv  eent.  antl  recoveries  <>0  f>er  eent,  Agnin, 
Lloyd  ^  has  collected  103  traumatic  eases  operated  on,  with  58  deaths 
(m(»rtality  57.3  per  cent.) ;  of  those  treatcnl  antiseptieiilly,  50  [KT  iH*nt. 
(litHl ;  of  the  non-antiseptic  ea.s**s,  Ci3  per  cctJt.  died  ;  of  the  latter  only  1 
was  eurcil  (2  per  cent.),  and  7  recovered  |jartially  (IH  percent.);  of  the 
former,  4  were  curt>d  (*>  jkt  cent/),  and  15  recovered  partially  (25  i)er 
cent.).  With  such  statist  i(*s  be  tore  iis  it  is  impossible  to  dniw  anv  other 
eonclnslon  than  that  openition  is  advisahle  *' in  aise  extension  directly 
after  the  accident  fails  to  reduce  the  deformity^'  (Horsley).  Of  course 
the  limitations  arising  from  the  time  that  has  elapsed  sine^*  the  ac<ndeiit, 
the  region  involved,  and  the  severity  of  the  legion  must  Ik*  given  due 
weight   in   reaeliiiig  a  conclusion   in  any  given  case. 

In  an  accidunt,  tliiTcfore,  of  surh  gravity,  followed  by  such  an  ini- 
niense  i>ercentage  oi*  deaths  if  no  ojK'ration  be  tlone,  it  would  seem  to  W 
advisable  with  our  present  experience,  in  all  sni table  cases,  to  give 
patients  the  real  though  often  desjieratc  chance  that  oj>eration  aJTordd, 
and  that  the  op^Tatiou  should  Ik^  done  at  a  much  earlier  {kti^kI  and 
more  th(*roiighly   than  has  hitherto   been   the  rule. 

The  tar  greater  sncct^ss  whi*rh  has  followeil  tipemtion  in  the  region  of 
the  cimda  equina  jiistilies  the  eouelusion  of  C'iiipault,^  that — 

**{^/)  In  ease  of  lumbar  or  saenil  fraeturts  with  [>ermanent  and  irre- 
ducible displacement  of  the  Inmy  fragments,  we  should  interfere  at 
onee. 

"(b)  In  case  of  fracture  wliich  is  HMiueed  either  six*ntane<iusly  or  by 
surgical  mauipniations,  wait.  If  the  course  of  the  case  is  towanl  tv- 
covery,  wait  ;  if  the  ease  remains  stationery,  interventi<in  is  justifiaJ 
toward  the  end  of  tlie  first  month — not  earlier,  since  functional  nrstoni* 
tion  may  not  begin  till  towanl  this  periml ;  not  much  later,  since  iueiim- 
ble  spinal  ilegenenitions  may  1m^  established.** 

Treatment. — The  ipiestion  nf  MjM-ratiou  in  \'arious  regions  has  alrBady 
l)een  considerLHl  wfiile  treating  of  the  sym]»toms  and  tlie  diaguot^b;.  The 
tcchniijU*'  of  the  operation  will  be  fouml  on  p.  858,  Only  the  t>on* 
operative  j»ortion  of  the  treahnent,  therefore,  remains  to  Ix*  CiinsidercNb 

The  tmns|>ortation  and  immediate  care  of  the  j>atient  are  impirtatit 
Every  precaution  slionld  be  observed  to  prevent  further  laceration  of  tliit 

*  Ama\  Journ,  Mtd.Sri,*  ^^h\  l^i^b  -'3.  "  Etudes  dr  Chir.  mtiluJ,,  p.  7L 
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cord,  as  well  as  to  prevent  severe  pain,  by  handling  him  with  the  utmost 
gentleness.  In  placing  him  upon  a  stretcher  or  the  bed,  especially  if  the 
fracture-dislocation  be  in  the  cer\ucal  region,  the  head  and  neck  should 
not  be  flexed  or  rotated,  and  they  should  be  immobilized  by  cushions  or 
pillows  or  sand-pillows  placed  on  each  side  of  the  head.  C^autious  trac- 
tion under  an  ansesthetic  in  most  cases  may  be  made  to  reduce  the 
deformity  if  it  exists.  Even  in  cases  with  imperceptible  pulse  and  ster- 
torous breathing  such  reduction  may  be  followed  by  |>artial  or  even 
most  complete  recovery.  To  be  successful  no  time  should  be  lost,  but 
the  reduction  should  be  made  within  the  first  few  hours  or  days  after  the 
accident.  If  in  the  dorsal  or  lumbar  region,  after  the  deformity  has  been 
reduced  a  plaster-of-Paris  jacket  may  be  used  with  advantage  to  retain 
the  fragments  in  place,  together  with  extension  to  the  head  or  legs,  or 
both,  by  means  of  weights  and  pulleys.  In  applying  the  jacket  the 
patient  should  be  suspended  (as  in  applying  the  plaster  jacket  in  Pott's 
disease),  but  the  surgeon  should  be  on  the  watch  for  any  unfavorable 
symptoms,  and  an  ansesthetic  should  never  be  employed.  Instead  of 
being  suspended,  he  may  be  placed  between  two  tables,  which  are  then 
gradually  separated  to  a  sufficient  extent.  In  the  space  between  the 
separated  tables  the  jacket  can  be  applied  while  the  patient  all  the  time 
remains  in  the  horizontal  position.  The  use  of  the  plaster  jacket  has 
been  followed  by  paraplegia  or  excessive  pain,  which  disappeared  after 
its  removal.  The  effects  of  the  use  of  the  jacket  must,  therefore,  be 
carefully  watched. 

The  subsequent  treatment  will  consist  in  the  suitable  administration 
of  opiates  for  pain,  careful  regulation  of  the  diet,  attention  to  the  bladder 
and  bowels,  scrupulous  avoidance  (if  possible)  of  bed-sores,  and  later  in 
the  use  of  electricity,  massage,  douches,  passive  exercise,  and,  still  later, 
the  active  use  of  the  limbs  as  the  patient  regains  control  over  them,  if 
indeed  he  ever  do  so. 

Gunshot  Fractures  of  the  Spine. 

Gunshot  wounds  are  receiveil,  of  course,  in  the  majority  of  cases, 
during  war,  though  one  sees  them  occasionally  in  what  may  be  called  by 
courtesy,  in  such  instances,  civil  practice.  They  are  not  uncommonly 
immediately  fatal.  In  the  cervical  region  this  may  follow  from  a  woun(l 
so  high  as  to  produce  paralysis  of  respiration.  The  vertebral  arterj'  also 
may  be  wounded,  and  the  patient  die  from  either  primary  or  secondary 
hemorrhage.  If  the  ball  penetrate  the  chest  or  abaomen  or  pelvis,  fatal 
lesions  may  occur  by  perforation  either  of  the  heart  or  the  aorta,  or  by 
penetrating  wound  of  the  viscera,  such  as  the  bladder  or  intestines,  fol- 
lowed by  extravasation  and  i>eritonitis.  Even  should  death  not  occur 
from  such  complications,  it  very  frequently  follows,  as  in  ordinary  frac- 
tures of  the  spine,  from  exhaustion,  bed-sores,  pysemia,  or  septic  pneu- 
monia, or,  on  the  other  hand,  from  myelitis  and  osteomyelitis,  the  direct 
result  of  injurj'^  to  the  cord  or  the  vertebra?.  Not  uncommonly  necrosis 
of  the  vertebrse  (K'curs.  The  most  remarkable  instance  of  this  that  I 
have  ever  seen,  especially  as  the  patient  recovered  so  well,  is  reported  by 
Mitchell,  Morehouse,  and   Keen.*     A   young   man,  aged    twenty,   was 

*  Gunaliol  Wounds  and  other  Injuries  of  NerveSy  p.  28. 
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wounded  in  tlie  battle  of  Gettysburg,  July  2,  1863,  by  a  miniMjall, 
whiefi  woinidi»d  the  up]xn'  lip  and  the  teeth  and  penetmted  the  body  of 
t!ie  third  eervifid  vtTtcbru,  wliere  it  lodgtHl.  A  uiuiith  hiter  the  Imll  was 
Im'iited  by  N^hitfiiTs  prube  and  was  reuioved.  The  iiiau  Wiks  paralyzed 
tor  a  time  iu  all  four  extremities,  but  nijudly  reeovereil  from  the  par- 
alysis, and  was  plac^ed  on  duty  as  a  httspital  attendant*  Xeurly  a  year 
later  a  larp^  part  of  thu  body  of  tlie  thinl  eervieal  vertebra  was  spon- 
tiinLMiusly  disehar^ed  throu^li  the  pharynx.  The  spmoien  Hhoweil  tlie 
anterior  half  of  tlie  transverse  pnieess  of  the  vertebra,  includhiji;  the  an- 
terior Irurder  of  tlie  vertebral  foramen.'  No  injur\%  however,  to  the 
vi"rtel>ral  artery  was  tlis<!(»venHl.  Ki^ht  years  later  the  num  was  alive, 
and  a  pension  examiner  repiirte<l  that  the  right  side  of  his  tongue  was 
dist<»rteil,  leaving  his  sjKKHdi  affected,  the  right  siile  uf  the  throat  con- 
tracted, liis  right  shoulder  and  arm  atrophied  and  [jartially  useles48. 

The  fatality  of  sui^h  aecldents  is,  of  course,  veiy  great.  During  our 
late  Civil  War  there  were  tJ42  eiiscs  of  gunshot  wounds  of  the  spine 
repirted,  of  whiclj  349,  nr  o5  [K^r  (*eut.,  ju'uvwl  fatal  :  nuuiy  of  them,  of 
etiurso,  did  not  involve  the  t^ortl.  The  mortality  in  the  cervical  region  was 
70  per  cent.,  in  the  d(»rs4il  IJ^^rj  per  tx'ut.,  and  in  the  lumbar  45.5  |>erc^"ut. 

The  diagnoBis  of  such  injuries  is,  (»f  eoni'se,  easy  as  to  the  fact,  but  as 
to  tlie  anviMint  uf  injury  is  often  very  difficult,  A  disinfectetl  finger  can 
sometimes  lie  intrmluced,  and  will  give  us  inipi)rtant  information.  If 
not,  a  ven^  inirefully-intmdueed  dlsinfetrted  probi'  may  be  also  valuable. 

Fig.  477. 


;:^  /sr 


by  the  mimilc  (n  conol»tftl  iiiKtHtl  balh  ihnuiifli  the  bodrof  Uie  t,^ 


but,  ti^  a  rule,  neither  of  these  means,  especially  tlje  pmlx*,  is  necf*.ssan', 
and  usually  is  inadvisable,  inasmuch  as  the  symotoras  will  gtmerally  give 
ns  information  of  what  injury  has  Ik^cu  inflicted  uiKin  det^fier  i^trueture^ 
which  can  be  reaehed  neither  by  the  finger  nnr  l)y  the  pi-ol»e.  The  wt-Il- 
known  earn?  of  PRsiiknt  (iarfield  (Fig.  477)  iis'an  illustration  of  bow 

*  By  an  error  in  prim  thi.s  wha  dt*»crib<Hl  as  the  ** carotid**  instead  of  the  "  vertebiml" 
fommen. 
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iliffieult  it  may  sometimes  be  to  i-oine  to  a  pnvjK^r  I'uiR'liLsiim.  (Figs.  478 
t<>  481 J  from  "the  Army  Mediml  Miiseiim,  illustrate  vuriuus  forms  of 
guasliot  woiimls  of  the  spine.)  ^^^^  479 

Treatment, — 1  n  many  eases  uf 
gunshot  wounds  of  the  spine  (►tlier 
le^ioiiH  of  a  pi"f*biil>!y  fatal  eliame- 
ter  will  most  likely  tbrbid  any  in- 
terference ;  but  if  this  is  not  the 
ca^i  the  surgeon  should  not  hesi- 

Fio.  478. 
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M^   ^ 
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fiun-  i:«-  ttf  tho  liMHiy  iiinl  left  trnns- 

vi  —  of  the  nintU  doni»l  %-ertcbra. 

Til  mil  tiiiiL"  rrit|fmi'nt>»  of  the  Imiho 

an'  n\yii  Kiiown  Up^cttnen  673H,  Army  Med- 
ical Mui^eum). 

tiite  to  o])erate  in  favomhle  castas, 
very  ek^rly  indieate  its  advisability. 

Fro.  480. 


^^^^ 


Ganfihot  fmttiirt*  of  the  third  lumbar 
vertohn*,  with  thf  uiIkmIU'  iittJuihtHl 
(spcoiraeu  2ri31.  S^M'thjii  I.,  Army  Mi*d 
ical  MuMeum), 


The  statistics  of  Chijmiilt  (p,  169) 
Of  eonrse  tlie  siirge;.>ii  must  eare- 
fully  observe  antis(*ptie  preeau- 
tioiis,  and  no  iuterierenee  with 
the  wound,  either  by  the  fingrr 
or  the  pnibe  orany  otht^r  instni- 
meut  whatever,  shoiih!  Ik*  al- 
lowed, unlesjs   liuth   the  wtiund. 


FiQ.  481. 


The  fifth,  sixth,  seventh,  rtnd  ri^fhth  dnrntil  vofl4»br*E, 
wllh ihelMMiv.eic. ^^C^lw i\i\\i  ili viihd  hori/i.ntftUy. 
auil  H  conoklul  musket -hull  lulj^o  4h  ididi  ludgetl 
ill  the  :^]iiTiiil  rnnitl  iK]H'<'iiueij  ss'M^  Seelluu  I.,  Army 


GtinfihoC  friiitur**  t(f  I  he  si>lnoii6  process 
of  the  set^fiod  iumbftr  vertebrfl^  with  the 
mlsHik*  ijiitjttcted  between  the  ImnlRJV 
of  the  firat  mid  ^fenrkd  ismiimen  (ill, 


Section  I,  Army  Mtditnl 


iHinmen  u 
Museum). 


tile  hand,  and   tlie   instrument  have    been  most   eurefidly   disinfected. 
If  (he  womul  involves  the  vertebra  alone,  and  not  the  cortl,  it  would 
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always  l^  proper  after  di?^iiiiection  to  make  a  suitahlo  incision,  to  reiii<t%*i 
all  loose  spioiiliie  of  hone,  ami   to  intixwkire  a  small  ilmin  of  it.xloforni' 
gauze, 

Gtin^^hot  wounds  involvini^  tlie  e^ird  are  divitletl  by  Vineent '  into 
tlirt^e  elasses:  Firi^t,  those  in  wliirh  tin*  tu>rd  is  eonipresswl  bv  extrava- 
sation of  lj|<K>d,  fni<;^nients  «)f  bone,  i^r  hy  tht^  pnijertile  itself  lying  onl- 
side  of  the  mcKlulla  or  canaL  It  is  evident  in  siieli  eases  that  oi^ration 
would  Ix*  pro[>er,  since  we  may  be  able  to  remove  the  8t7ur<*e  of  the  conj- 
prcssiim,  and  if  so  at  least  do  nn  harm  and  with  a  p>ssible  prospect  of 
iinjvrovcment. 

St^-ond,  tliDse  in  which  the  projeetile  iu  pitssini^  through  the  spine 
has  injurinl  the  cord.  As  an  exact  diagnosis  of  the  amount  of  injuni* 
cannot  l>e  made  without  an  o|X'nition>  and  as  an  operation  will  not  likely 
iiiHict  si'rious  additional  injury  upon  the  patient,  and  may  place  the 
wound  in  a  more  favorable  erudition  for  cure,  it  wa^uld  be  proper  in 
favnnd)le  ciLses — which  arc  nnfurtunatcly  mre — to  explore^  nnWs  other 
fatal  ami  especially  viseend  Icsiuixs  are  present.  If,  however^  tlie  evi* 
ileuee  iwints  to  an  cxteuHive  and  jH-rliaps  total  tiTinsverse  lesion  of  the 
cord,  it  wMuld  he  l>etterj  in  luy  npiuion,  t<i  refmin  from  any  o|)eratioii. 

Third ;  the  esist^s  in  which  the  projectile  has  hxlfred  in  the  spinal  t^nal. 
An  o^K?ratic>n  then  should  Ik?  done,  as  it  isahnost  absolutely  certain  that 
the  wound  will  W  fnllowiMl  by  menintritis  and  myelitis,  and  death  he 
brought  about  by  exhaiistinti,  het  I -so  res,  and  cystitis.  The  large  mortality 
already  allucjed  to  in  injuri(*s  uf  the  sjiiue — a  jMMvcntage  which  would  Ik» 
very  nineh  greater  were  it  limited  to  thfist^  in  which  the  spinal  cortl  is 
involved — is  at  once  an  incentive  to  operation,  which  may  iMJssibly  relieve, 
Imt  at  the  same  time  a  warning  that  the  great  majority  ot  casei*  will  die. 
The  sui'geyu,  theretore,  sliould  not  be  lc<l  to  make  any  other  than  the 
gnivest  prognosis,  anil  shoukl  uuly  operate  in  c^ses  in  which  the  con- 
ditions are  favorable. 


Dislocations  op  the  Spine. 

While  very  fre<]uently  the  violence  which  is  sufficient  to  produw  di:^- 

IfK^itiou  also  pro<luces  fi-actniv,  yet  autopsies  have  shown  that  there  is  a 
large  proportion  of  pure  dislm-ations.  Thus,  Ashhnrst  rciK)rts  of  :VM 
cas4's,  124  with  pure  ilislocations.  The  tlragnosis  tif  flisloeation  fmm 
fracture,  except  as  determiiiL^I  \>y  <»p(*nition  or  by  autopsy,  is  gt»nerally 
dtaibtfid. 

The  up|wr  vertebra  is  always  sjM>ken  of  as  tlie  dislocate<l  vcrtclira, 
Dislfjcatiiais  increase*  in  freipiency  friini  the  lower  to  tlu'  upjxT  [mrt  of 
the  spinal  eohnrm.  The  great  majority  are  in  the  cervical  ivgion,  whei 
the  ijodies  itf  the  vertcbne  arc  small  and  the  interlocking  of  the  vert4*br 
at  tlie  articidar  pmeesses  uuicli  less  tirm  tliau  lower  down.  A  few  an* 
rcjKirted  in  the  tlorsal  regit»u.  In  the  luud^ar  region  they  iirt*  extremely 
Hire,  The  wciput  U  occasionally  <lislocattHl  from  the  atlas,  and  the  aib-^ 
more  fre<pieutly  from  the  axis.  In  the  remaining  I'ervicul  vertebr 
disloeation  is  not  uncrarunon,  the  hfth  cervical  being  the  one  mowf  fi^ 
qnently  dislocated, 

'  ^r»Ae  de  CAiV.,  Fek,  1802.     I  have  somewhat  inodifie«J  hin  cguclusaon^  m  a* on 
with  my  own  more  c<iiiBervHiive  opinions  an  to  openitive  interference. 
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As  a  rule,  the  dislocation  is  bilateral,  but  there  are  on  record  a  con- 
siderable number  of  cases  of  undoubted  unilateral  dislocation.  They 
may  be  complete  or  incomplete  according  to  the  degree  of  dislocation  of 
the  articulating  surfaces. 

The  causes  of  dislocation  are  either  severe  blows,  a  heavy  weight 
falling  on  the  head,  or  a  patient  may  strike  head  foremost,  as  in  falls, 
somersaults,  or  occasionally  in  bathing.  A  few  have  resulted  from  mus- 
cular action  in  turning  the  head.  In  judicial  hanging  dislocation,  as  a 
fact,  I  believe,  has  never  been  established  ;  but  in  suicidal  hanging,  with 
rotation  of  the  body  as  the  mtient  swings  himself  off,  instead  of  drop- 
ping vertically,  as  in  judicial  hanging,  it  is  sometimes  seen.  Occasion- 
ally also  dislocations  occur  spontaneously  from  disease. 

Symptoms. — These  are  much  the  same  as  in  fracture.  There  may 
be  no  crepitus  discovered  even  in  fracture,  since  it  is  not  allowable  to 
institute  free  manipulation,  lest  further  harm  be  done  to  the  cord,  and 
for  the  same  reason  tlie  determination  of  preternatural  mobility  is  often 
impossible.  Hence  the  diagnosis  is  established  rather  by  probability 
ba^'d  upon  the  rigidity  of  the  neck,  its  curve  in  the  position  of  wry- 
neck, the  twist  in  the  neck  turning  the  face  to  the  opposite  side  in  uni- 
lateral dislocation,  the  recognition  by  palpation  of  the  mechanical  abnor- 
mal relation  of  the  spinous  and  transverse  processes,  and  the  absence  of 
easily-determined  crepitus  and  abnormal  mobility. 

There  is  usually  considerable  deformity.  The  spinous  processes, 
insteiid  of  being  in  their  normal  relations,  are  recognized  in  an  abnormal 
position.  There  may,  however,  be  but  little,  or  in  some  cases  no,  recog- 
nizable deformity.  In  the  c<?rvical  region,  if  the  dislocation  be  high  up, 
there  will  be  great  dyspnoea,  or  even  death  almost  instantaneously  in 
case  the  respirator^'  centre  in  the  medulla  oblongata  is  involved.  When 
the  dislocation  is  above  the  upper  origin  of  the  phrenic  nerve  (the  fourth 
cervical),  it  will  produce  paralysis  of  the  diajJiragm  and  of  the  inter- 
costal muscles,  and  speedy  death  from  asphyxia  ;  but  if  below  the  fourth 
cer\'ical,  life  is  prolonged  by  the  uninterni])ted  activity  of  the  dia- 
phragm. If  the  finger  is  introduced  into  the  pharynx,  the  abnormal 
position  of  the  bodies  of  the  vertebraj  can  be  recognized,  and  also  in  not 
a  few  cases  it  can  be  ascertained  by  the  eye.  The  head  will  be  rigidly 
held  in  position,  and  the  posture  is  often  significant,  the  head  being 
thrust  forward.  If  it  involves  the  brachial  }>lexus,  the  arms  as  well  as 
the  legs  will  be  pamlyzed  ;  if  below  the  bnichial  plexus,  only  the  lower 
extremities,  and  of  course  more  or  less  of  the  trunk,  will  be  paralyze<l. 
Motion,  as  a  rule,  is  more  interfered  with  than  sensation.  In  a  good 
many  cases  the  symptoms  will  not  point  conclusively  to  the  differential 
diagnosis  between  pure  dislocations  and  a  so-called  fracture-dislocation 
in  which  the  two  lesions  are  combined. 

Treatment. — The  first  question  that  naturally  arises  is  that  of  trans- 
portation of  the  patient  to  his  home  or  to  a  hospital.  If  the  dislocjition 
be  cervical,  the  head  must  be  steadied  with  great  care,  and  especially 
should  be  prevented  from  falling  forward,  lest  instantaneous  death 
should  take  place. 

The  method  for  the  reduction  of  dislocations  is  by  certain  manoeuvres 
in  connection  with  traction.  A  few  instances  are  on  record  of  sponta- 
neous reduction  having  taken  place.     This  is  most  apt  to  occur  during 
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sound  sleep,  when  the  muscles  are  entirely  relaxed.  In  a  remarkable 
case  reported  by  Blasius  *  of  unilateral  dislocation  of  the  third  cer\'ical 
vertebra,  after  an  attempt  to  reduce  the  dislocation  by  traction  on  the 
head  had  failed,  on  the  way  home  the  child  leaned  his  head  and  shoulders 
against  a  wall  and  pressea  forcibly  against  the  opposite  convex  side  of 
his  neck,  and  instantly  reduced  the  dislocation. 

Usually,  however,  such  simple  means  do  not  avail.  The  ordinary 
method  by  traction  and  rotation  is  the  one  which  has  been,  thus  far, 
generally  adopted  by  surgeons.  In  case  the  dislocation  is  a  high  wr- 
vical  one,  before  it  is  attempted  the  patient  and  the  family  should  l)e 
informed  that  there  is  a  possibility  of  immediate  death,  although  in 
Ashhurst's  paper  there  is  no  instance  recorded  of  such  an  accident 
The  amount  of  traction  which  has  been  applied  is  verj'  considerable. 
In  some  cases  all  the  force  that  the  surgeon  has  been  able  to  apply  by 
holding  the  chin  and  occiput  in  his  two  hands  while  counter-traction  is 
made  either  through  the  legs,  or  in  cervical  dislocations  through  the 
arms,  has  been  employed.  Several  times  also,  when  the  first  or  second 
attempt  has  failed,  success  has  attended  a  later  attempt.  Ev^en  if  con- 
Bideranle  time  has  elapsed  since  the  accident,  we  should  not  despair  of 
effecting  a  reduction,  inasmuch  as  cases  of  four  and  even  seven  months 
are  on  record  in  which  the  attempt  has  been  successful. 

Walton  ^  has  described  a  new  method  of  reducing  cervical  dislocations 
which  seems  well  worthy  of  trial.  It  is  especially  adapted  to  unilateral 
dislocations,  but  may  be  used  for  reduction  of  a  bilateral  dislocation, 
first  upon  one  side  and  then  upon  the  other.  He  advises  that  no  exten- 
sion of  the  head  shall  be  made,  but  that  the  manoeuvre  shall  \>e  as 
follows :  "  Perform  retrolateral  flexion  toward  the  side  toward  which 
the  face  is  turned  by  the  dislocation;  then  rotate  back  into  place." 
Once  the  reduction  is  effected,  the  head  should  be  made  immobile  hy 
sand-bags  on  each  side  of  it,  by  a  plaster  cast  reinforced  by  strips  of 
tin  imbedded  in  it,  or  by  traction  with  a  weight  and  pulley  and  the 
ordinary  strap  applieil  to  the  chin  and  occiput.  The  mtient  should  Ix? 
fed  by  means  of  a  bent  glass  tube.  The  condition  of  the  bladder  and 
the  bowels  should  be  very  carefully  watched.  In  case  the  ro<luction 
has  not  been  effected  at  once,  the  prevention  of  bed-sores  should  lx»  one 
of  the  chief  objects  of  the  surgeon,  as  in  cases  of  fracture.  It  must  be 
remembere<l  also  that  if  paralysis  exist  the  greatest  gentleness  and  care 
should  be  used  in  the  introduction  of  a  catheter,  inasmuch  as,  the  urethra 
having  lost  its  natural  st^nsitiveness,  serious  injury  may  be  inflicted  u|)on 
it,  unless  this  injunction  is  remembered,  without  the  patient's  warning 
the  surgeon,  as  he  will  feel  no  pain. 

p]ven  if  reduction  cannot  be  effected,  the  part«  should  be  immobilized 
to  promote  the  formation  of  such  adhesions  as  will  restore  the  fimm(»S!i 
of  the  spine.  If  traumatic  myelitis  arise  or  pulmonar\'  congestion  follow, 
the  usual  treatment  for  such  conditions  must  be  instituted. 

Uniiafernl  Di^locafionM, — These  oi»cur  only  in  the  cervical  region. 
They  have  been  caused  by  abrupt  turning  of  the  head  to  one  side,  hy 
falls,  or  by  heavy  Ixxlies  falling  ui)on  the  head.     Beach*  has  suggt»sted 

*  "  Die  traumat.  Wirbelverrcnk.,  "  Vierteljahresschr.  /.  prakL  Htilkundt,  1869,  vol.  104, 
p.  114. 

«  Boston  Med.  and  Surg.  Journ.,  Dec.  7,  1893.  »  Ibid. 


DISLOCATION  OF  THE  ATLAS  FROM   THE  AXIS, 


835 


liat  the  ligtinieiita  siibflava  |>lay  an  iin|M*rtant  rale  in  firmly  IiR^king;  the 
vertobnr  in  i.'on.s^/ijni'ntr  (^f  their  tOasti<'ity. 


m 


r 


SymptoniB. — The  he^id  istuniud  tnunc  side  and  held  in  thr  position 
of  t*irtirolli.Sjthe  ?;t^rnri-<"hndo-raa^ti>iJ,  however,  on  the  side  wliieli  would 

roduee  sueh  a  wrv-neek  l)eing  relaxed,  while  it  i.s  sstretehed  upon  the 

ther  .side  of  the  neck.  In  inetvniplete  unilateral  disloeation,  ^vhile  tlie 
face  is  n>tatal  sidewi.s.",  the  head  is  not  htld  in  tlie  pt^sition  of  tortieolHs. 
In  either  easi%  however,  the  liead  will  hv  ini movable.  The  transverse 
proeess  can  t^onu-timeH  l>e  felt  out  ftf  [ilaee.  The  veins  are  pnnninent 
ami  the  respiration  i,s  difficult,  especially  if  there  Ih'  mneh  pressnre  npon 
the  cord.  Not  uneomnionly  theri*  will  be  dysphagia.  The  eyes  alstj  are 
very  pmmtnent.  Paralysis  nuiy  be  present  or  absent,  and  may  eome  on 
early  or  late.  Not  nneommonly  a  sensation  oi'  pins  and  needles  is 
exjx^rieneed  in  the  extremities. 

The  progrnosis  of  unilateral  dislocation  is  nmeh  more  favorable  than 
that  of  bilatend.  It  is  not  seldom  apt  to  undergo  sjwntaneems  reduction 
in  sleep.  Tfie  mode  of  redn(*ti(*n  suggested  liy  Walton  is  the  liest  one 
which  lias  thus  far  been  pn>posed.  The  sjiine  preeantions  should  be  used 
for  a  reas4inalile  time  as  after  bilateral  disluc^ations,  Thorbuni  '  has  cdI- 
leeteil  41  (*ast*sof  unilateral  disloeation  in  wliit'lr  rt'dnction  was  apparently 

iffeetinl  in  35,  Ijut  lie  relates  a  ease  id'  aj^pjuvnlly  siiceessfu!  reiluetion, 
Wttended  l>y  a  distinct  snap,  in  whi*'h  the  autojisy  three  years  later  showed 
that  tlie  reduction  was  only  apparent.     Sueh  a  case  throws  nmcli  doubt 

n  many  of  the  similar  eases. 


Dislocation  of  the  Occipital  Bone  prom  the  Atlas. 


I 


This  is  excessively  Hire  ;  Stimson  states  that  there  are,  however,  tliree 
un<lonbted  cases.  The  diagnosis  will  he  made  t  liiefiy  l>y  the  deft*rmity, 
the  chin  sinking  ujion  tlie  ehcst,  <tiffi(*ult  s)>eceh,  an*l  dys|thatiria,  anfl  the 
8ynij>ti»ins  <d"  eumpression  of  the  medulla.  J>eath  is  almost  always 
suiklen  from  the  lesit>n  of  the  resfvii-atory  centre. 

Treatment. — \f  the  survival  of  the  patient  allows  of  any  treatment, 
it  should  lie  by  cjireful  rednciifin,  by  traction  and  nianipidati<m,  tlic  head 
and  neek  bein^^  steadied  liy  sand-batrs,  plaster  of  Faris,  or  other  similar 
meauH  after  reilueti<in  is  aretanplished. 


Dislocation  of  the  Atlas  fkom  the  Axis. 


This  is  not  very  uncommon.  It  is  eausf^d  by  falls,  by  sutlden  and 
violent  rotation  of  the  head,  and  by  suicidal  lian^in^.  The  odontoid  or 
tlie  cheek  liniments  are  ruptured.  Death  usually  t^eeurs  instantly  frt>m 
the  pressure  of  the  odontcail  ]>r(M'ess  on  the  medulla.  The  lesions  foumt 
by  autopsy  arc  thrc»e — fracture  of  the  odontoid,  rupture  of  the  ochuitoid 
liniment,  or  slipping  of  the  odoutoi<l  from  within  the  grasp  tif  the 
li^ment. 

SymptoniB.— The  ehin  is  eonnnrmly  tlexed  upfui  the  chest.  The 
fipine  of  the  axis  is  ver\^  prominent  posteriorly,  and  the  anterior  arch  of 
tlie  atlas  is  perceived  in  the  pharynx.  There  will  be  severe  pain,  and 
either  molnlity  or  rijjidity  of  the  head.  Tlje  spinal  sytnottmis  Avill 
Impend  uiKui  tlie  degree  of  tlie  eomprcssion.     If  not  immediate,  death 

*  Bni.  Med,  Jouni,,  Oct.  27,  UH. 
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may  ocour  iit  a  later  |M?riod  frtmi  increase  of  the  displacement  in  cson- 

seqticiire  of  iiiovejiRiits  of  tlie  patient. 

The  treatment  h  tlie  same  as  in  the  preceding  disk>cation. 

Dislocation  op  the  Lower  Five  Cervical  Vbrtkbbjb. 

Disloeation  of  these  vertebne  is  frequent,  and  not  uneomnuirdy  is 
combined  with  fraeture.  DisU>eation  of  tlie  fifth  cervical  is  the  most 
frequent. 

The  varieties  may  he  disa^tasis  of  the  vcrtcl>ne;  bilateral  dislocation, 
eithnr  forward,  fwn-kward,  or  in  ojvjmsite  drreelions  of  the  two  sides;  or 
unilateral,  forward.  Tlie  bilateral  and  uiiiJatend  forwanl  are  the  cum- 
monest. 

Symptoms  of  the  Unilateral  Dislocation  Forward.— The  position 
of  the  head  varies,  but  j^fucndly  the  face  is  turniMl  away  from  the  dis?- 
location.  There  will  he  a  jiniiiuneuee  on  the  tJisl(x*;ited  side,  the  mus<des 
on  tluit  side  bein^  usually  put  on  ilie  stretrh  ;  those  ujM»n  tile  op|M»sitc 
side  are  usually  relaxed,  though  they  may  !>c  contracted.     The  spin<ui$ 

prmx\ss<.'s  are  deviated,  Imt  in  the  ver- 
tel»ra  most  frequently  disUKtited — the  fifth 
— lhist*annnt  easily  be  dckTniineil.  There 
may  be  deJuriuity  in  tlic  phnrynw  The 
spiuni  symptonjs  will  d<'p(iirl  ufxm  the 
amount  of  the  lesion  of  the  et»rd,  there 
hoiat::  piirah>is  <if  the  muscles  of  all  four 
(xtniHities  and  tlie  trunk,  excepting  the 
rliaplmipu  if  the  lesion  is  Ixdow  the 
inurlli  t'i'rvit*id,  tofrethcr  with,  of  course, 
lornl  pain  and  tcndi-rness.  Tl>e  pc^ndiur 
postiu'c  nott'<l  in  fracture  of  the  tifth-riMit 
gnmp  may  assist  us  in  diagnosliciitiiig  the 
lesion  nmre  accurately. 
\  Symptoms  of  Bilateral  DislocatioQ 

\  Forward. — The  heail  is  bent  forward  or 

^      ^k         hack,  r)r  backward  and  to  one  side,  ami 
^K^i^M         tficn*  may   be   marked   projeetiou  of  the 
^K^K^^k        cut  ire  larynx   (Vltr.  482).     Tlie  hesid  id 
.j^^^^^H         laOd  fixed  and  all  motion  is  pjiinfuL    Thr 
^^^^^^H        irregularity   nf   the  transverse  prni*Ci^^'^ 
JHHHT         can    be   fbllovvtHl,   and   there    may    l>e   » 
pharyngeal  tumr>r.     The  symptoms  from 
the  lesiun  of  tlie  ntnl  will  vary,  as  in  tlie 
prece*l i ng  dish K-at ion. 
The  prognosis  is  nnfavonilde,  and  the  treatment  is  by  mimipiilatiuu 
and  traction,  es[HH'ially  by  Waltoir's  mcthiKb 


Ayre**  cm©  of  bilnteml  dJsIowition  for 
Wttrd  of  tbe  A  ah  cerrlcml  vcrtebm 
(Stinuon). 


Dislocations  m  the  Dorsal  and  Lumbar  Rbqions. 

These  are  very  rare.  They  oecur  most  frecpiently  l>etween  the  twclf 
doi'sal  and  lirst  huubar,  prohably,  as  suggest*:^!  by  fiell,  in  c<msctpjen<'e 
of  this  Ijeing  the  point  of  junction  of  the  ritrid  dorsal  and  mobile  lumbir 
vertebra?.     It  is  especially  in  the  dorsal  ami  hnnbar  region  tiiat  thcdiij^^- 


^^^DIS 
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nmis  from  fnutun?  13  so  doubtful,  or,  in  many  cases,  if  not  in  the  major- 
ity, pmctically  imp^Sisible.  The  oiuse  i»  usually  violence  inflicted  either 
by  falls  i»r  l)k>\\  5. 

Symptoms.— There  is  apt  to  he  aujiruhir  dtfoniiity  of  the  Hpine  quite 
appnH:«iable  to  tlie  tourli.  There  is  jKiiri,  espwially  from  pressure  on  the 
gpinul  nerves,  widi  paralysis  more  or  less  complete  of  the  jiartH  Inflow  the 
dislot^tion,  ainl  irregular  hypenesthesia  just  above  the  paralyzc*tl  parts. 
A  low  teioprrature,  even  to  112'^  ^tr  1*3°  F.,  is  not  iiueonmiffu. 

Treatment, — (m»at  rart'  should  be  us4'd  in  the  tnmsportattou  of  the 
patient,  lest  further  iujiiry  br  iiiilieteil  ujh)U  the  eonl.  He  shouh!  l>e 
lifteil  with  gentleness  and  placed  ujm»u  a  tirm,  good  mattress  while 
ing  taken  to  his  home  or  a  hospital.  The  retloction  is  best  made  by 
firm  traction  by  nutans  of  the  arms  and  head  upward  and  the  hfwer  ex- 
tremities down  wan  1,  the  jmtieut  l>tnng  flat  itu  his  back,  and  best  on  the 
floor,  in  order  to  give  ready  a(x*ess  to  his  bwly, 

Shoidd  one  attempt  fail»  repcattHi  attempts  nuiy  be  made  at  a  later 
time.  No  time  shouhl  be  lost  after  the  surgeon  is  <'allt^l  to  the  i>atient, 
since  the  persistence  of  the  dislocation,  es|}ccially  if  there  be  evidences 
of  pressure  tm  the  nerves  or  the  coi\l,  will  render  later  attempts  nnich 
less  beneticiaL  If  retluctiou  cannot  Ik*  t'tlci-tcd,  the  trnuk  sliould  be 
jinmobilizcHl  by  means  of  a  plaster  liandagc,  and  the  lungs  should  be 
carefully  watched,  less  hyjjostatic  rfjngestiou  nnd  jHii^umttnia  should  fol- 
low* The  siune  care  to  avtad  l>e<l-s(^res  and  in  the  ust^  of  a  catheter 
l)eforc  alluded  to  should  be  cxereist^d.  Possibly,  even  for  the  iirst  two 
or  three  days,  Stimson  siiggestts.  that  it  woidil  be  well  to  remove  the  urine 
by  as|>i ration  above  the  jnibes  mtln  r  than  l>y  aitlieterization,  Harrison  ^ 
'las  suggested  a  perineal  incisitm  with  permanent  antiseptic  drainage  of 
the  bla<ldcr.  0]>cnitive  procedures  may  be  <jf  bencht  in  these  dislo- 
cations. Stimson  advocates  refraining  from  ojH*mti<ni  mi  til  the  reci*very 
of  the  soft  parts,  but  as  the  injury  to  the  ftirfl  and  its  continued  com- 
pressitm  by  the  dishxnition  are  the  chief  dangers,  it  seems  to  me  that 
early  rather  than  late  operation  wonkl  be  wist^r. 

Dnndore*  rcpoils  the  case  of  a  young  man,  age<l  twenty -4inc,  who 
had  partial  dislocsition  uf  the  ninth  dorsid  vertcltra  from  a  fall  of  top 
nx*k  in  a  mine.  Three  months  after  the  {ireident  he  came  nnder  Dun- 
dore\s  care,  who  found  his  weight  was  bnt  fl8  ]K)unds,  as  contrasted  with 
145  [lounds  liefore  the  accident.  There  was  entire  loss  of  motion  in  the 
lower  extremities,  excepting  very  slight  movement  in  the  left  toes;  sc*n- 
siitirm  was  almost  lost  up  to  the  hifjs,  above  that  point  was  nornud. 
There  was  eoniplete  retention  of  urine,  with  severe  eystitis.  His  tcm- 
penitiirt*  ran  up  to  101 '^  to  HKV^  F.  in  the  evening.  In  two  months 
attention  to  his  general  roTiditicm  hud  improved  him  so  nmrh  that  he 
weighctl  125  pounds,  and  his  tcnj|H'niturc  ningcd  between  llti^  and  UX)^ 
F,  The  cystitis  also  ha*l  greatly  luiprovtHl,  and  he  was  able  with  some 
effort  to  urinate  witliont  the  aid  of  a  nithc*ter.  »S<'nsiitit)n  and  UHition 
biitli  were  very  slightly  improve<l.  He  was  then  trciihincd,  the  eighth 
and  ninth  <lorstd  famiuje  being  rcmc^ved.  The  eonl  wns  found  to  be 
compresse<l  and  greatly  cc^ngesttHJ,  but  there  was  no  evidence  of  la<'e* 
ration.     He  was  no  better  in  the  next  five  or  six  weeks,  but  then  im- 

*  Litvrpotil  Mfd,'Ohir.  Jmm,,  July,  1888. 
'  Mtd.  New^,  Nov.  24,  1894. 
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pmvenient  bet^arae  niLR'h  niHre  nipid,  arnl  with  massage,  electricitv,  i 
in  tliret?  mootlm  lit*  wiis  diHi'hargtJ  IVoiu  tlie  iio.^piial  on  crutches, ; 
six  inoiitlis  later  **  walked  very  well  antl  withi>ut  effort***  He  carried  a 
cane,  hut  tliis  jfCHUUHl  to  he  luore  from  hid)it  tliun  from  necessity.  His 
weifrl*t  liud  iiiertiised  to  lot*  pouinU.  lie  drovr  a  wiitrim  for  a  living, 
aocl  showed  very  little  loss  of  motion  in  the  !<»wer  extremities. 

Wimxo  TiiK  VFJiTFjin.E, — In  1888,  Wilkinrt*  n^jK^rtiKi  a  i-Use  in 
whieh  a  hernia  Ix^tween  tlie  twelfth  ilcir^al  ami  first  hiniliar  vertebrfit 
tixik  {>laec%  He  fastened  the  two  \ertebrie  t*»^ether  l>v  axrlM»li»*d  ailk 
ligatures  jKis.sing  through  the  inter  vert  ehnil  n(»tehe*i  (Fig.  483)  the  day 
after  Us  birth,  and  the  eliild  was  well  in  a  few  days.  Hadra  of  Texae' 
in  a  ease  of  iVaetnre  of  the  sixth  eervical  vertelira,  whieh  wai^  dislocatfd 
forward  and  rotated  on  its  vertiml  axis  to  the  right,  projxiseti  tliat  the 
spiuuus  processes  of  the  vertebne  sliould  \fQ  wii*ed  as  a  means  of  imnu*- 
bilization  both  in  such  a  fracture  and  in  Pott's  dist»a>«  (Figi?.  484,  41^5). 
In  the  patient  n[M>u  whom  lie  did  this  of>t»ration  jiani lysis  followed  at 
a  later  pianml  Irom  bending  his  neek  t*x>  far.     The  head  anti  ni*«:k  were 


Fia.  48a. 


Fm.  4S4. 


FiQ.  48&. 


Wilkinj^'s  muui^s  of  the  vertc- 
bral  iiroh*?^  thnmgli  the  In 
UTvertebral  f<imiiiiiiii  (Chi- 
pftult). 


MM' 


iCliIpauR), 


IiiieTtTitnttt*ne  tufui^  of 


turned  to  the  right,  tlie  right  baud  was  numb,  tlie  right  arm  wpak»ginlle- 

fiaiiis  existed  around  the  upper  abdomen,  antl  want  of  eontnd  of  the 
>la*Uler  and  slight  priapism  existed.     Even  ivn  nnmths  after  the  acci*  i 
dent  crepitus  was  still  |>t»iveptible.     The  vertel>ral  eunal  was  not  op<*a€d, 
but  the  sixth  nud  s<^'venth  spines  w^re  wired  togetlier  by  silver  wire  in  a  I 
figure  fif  S.     AtkT  M»me  weeks,  the  wire  having  Ix^eome  hx»se,  it  was  re- 
moved and  a  new  one  put  in  ])laee.      I  saw^  this  patient  in  the  early  part 
of  1802.     Hi'  had  then  entirely  n^eovered  from  his  pandysi*,  but  tncrc  | 
wiis  marked  inability  to  move  his  head  well.     He  riMjuirHl  constantly  %\ 
thick  high  circular  collar,  somewhat    resembling  an   EliyidN'tban  nilfi  J 
around  his  nei^k  to  supp«ii1:  his  bead,  and  was  disabJHl  pnu'tically  fmm 
any  fnrm  of  labor.     His  disidjility  be  reudereil  a  means  of  sup^K^rt  by  I 
exhibiting  hin^self  in  a  ilime  naisemu. 

i'liipault^  has  rcportiKl  a  very  ii'markable  <-ase  of  nni lateral  eUingatioQ 
of  the  rotits  of  the  right  fourth  and  fifth  cervical  nerves*  from  antero- 
lateral subluxation  of  the  fotn*th  cervical  vertebra  fnmi  a  fall  fmm  a  trpe^ 
whieli  was  cured  by  wiring  the  s[*ines.     The  lnxati<m  cauj?ed  iinme 

'  St,  hiiiii*  MaK  (tmf  Surtf,  Jnum^  Jniie,  1888. 
»  PhilfL  M(4l  Tim^t,  andR^giMttr,  Mny  23, 189L 
*  La  NeuveiU  konotirftphk  tie  ia  SaiftStnh^j  1S0I^ 
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Fig.  486. 


Earalysis  of  all  four  limbs.  In  some  weeks  the  paralysis  disappeared, 
lit  the  patient's  head  was  inclined  to  the  right,  and  the  paralysis  of  the 
left  arm  and  shoulder,  which  was  slight  in  the  morning,  in  an  hour  after 
assuming  the  erect  posture  became  greatly  increased,  and  remained  so 
during  the  rest  of  the  day.  The  temperature  and  the  sensibility  of  the 
arm  were  normal  in  the  morning,  but  on  rising  he  suffered  from  serious 
numbness  and  a  feeling  of  cold,  which  corresponded  to  a  real  local  fall 
of  temperature ;  the  radial  pulse  became  feeble,  and  the  inclination  of  the 
head  was  greatly  increased.  By  touch  both  in  the  pharynx  and  the  neck 
the  diagnosis  of  subluxation  was  established.  The  clavicular  portion  of 
the  left  stemo-mastoid,  the  clavicular  portion  of  the  great  pectoral,  the  me- 
dian portion  of  the  serratus  magnus,  the  supra-  and  infraspinatus,  the  del- 
toid, the  biceps,  and,  to  some  extent,  the  supinators,  were  all  atrophied  and 
paralyzed  without  showing  the  reactions  of  degenemtion.  The  reflexes 
were  all  normal,  as  were  the  functions  of  the 
right  arm,  both  legs,  and  the  bladder  and 
rectum.  The  primary  paralysis  Chipault  at- 
tributed to  the  original  contusion  or  com- 
motion of  the  cord ;  the  later  symptoms,  to 
an  elongation  of  the  fourth  and  fifth  cervical 
roots  of  the  right  side  from  the  subluxation  of 
the  fourth  cervical  vertebra.  A  year  after  the 
accident  he  exj)osed  the  cervic^il  arches,  verified 
the  diagnosis,  reduced  the  luxation  "  to  a  great 
extent  by  forcible  traction  on  the  head,  wired 
the  third  spinous  process  to  the  fifth  to  force 
the  fourth  spine  to  the  right  (Fig.  486)  by 
five  or  six  turns  of  silver  wire,  sutured  the 
periosteum,  muscles,  and  skin,  and  applied 
plaster  of  Paris,  which  the  patient  wore  for  a 
month.  The  head  became  almost  perfectly 
straight,  the  obliquity  did  not  increase*  on 
rising,  and  the  pharyngeal  displacement  had 
disappeared.  At  the  end  of  eighteen  months 
he  had  all  movements  of  the  head  except 
flexion,  which  was  arrested  at  half  the  normal  degree.  In  all  other 
respects  motion  and  sensation  were  entirely  normal,  and  he  had  resumed 
his  ordinary  occupation  and  amusements,  including  the  bicycle. 


wiring  the  third  cervical  uplnc  to 
the  tiflh  for  subluxation  of  the 
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pault). 
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AcuTB  Traumatic  Meningitis. 

Acute  traumatic  meningitis  frequently  occurs  after  incisc»d  wounds 
involving  the  meninges,  gunshot  wounds,  comj>ound  fractures,  and  other 
similar  injuries  of  the  spine.  It  is  not  infrcMjuent  even  in  close<J  frac- 
tures, in  dislocations,  and  in  concussion  of  the  spine  from  sprains  and 
wrenches.  In  the  traumatic  form  it  is  more  apt  to  consist  of  a  combina- 
tion of  pachymeningitis  (inflammati<»n  of  the  dura)  and  leptomeningitis 
(inflammation  of  the  pia  arachnoid)  than  either  one  alone.  As  a  rule, 
in  a  short  time  pus  accumulates  either  between  the  dura  and  the 
bone  (extradural)  or  between  the  dura  and  the  cord  Csubdural).  The 
membranes  become  thickened,  especially  if  irachymeningitis  is  the  pre- 
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domioiirit  farm.  The  fatty  tissue  outside  the  dura  i;?  absorljed,  and  the 
diim  may  become  adherent  either  to  the  Imne  or  ti»  the  cord  unless  sejMH 
nited  fruDi  eitticr  by  pii8.  Myelitis  is  often  added  to  the  meningitis. 
Tile  eord  beenmes  injeeted  and  s^jtU'ned,  with  abundant  leucoc%1a3»  and 
tlie  nerve-nHit-s  are  swtjllen  and  inflamed. 

Sympfcome.— The  on^^t  h  sometime.^  vei^^  sudden  ;  at  other  time*, 
thouj^h  speedy,  it  is  more  gi-adual.  There  may  be  a  chill,  vomiting,  and 
sometimes  a  sudden  and  marked  rise  in  temperature,  tliough  it  may  nol 
exceed  in  milder  eases  102"^  F.  Tlie  pulse  is  full  and  rapid,  and  the  ref?pi- 
ration  shallow  and  hurried.  There  is  intense  jwiin  in  tlie  bai^k,  which  is 
aggmvated  by  moticni,  with  j>ains  wlneh  are  ajil  to  be  biiniittg  and  shtxit- 
ing  exeentricallyj  in  cunse(|Uence  of  the  involvement  of  the  nerve-nx>ti*. 
The  nervous  symptoms  are  marked.  Thert^  will  be  lieadache,  and  in  the 
graver  eases  delirium  and  coma.  The  reflexes  at  first  are  gn'jitly  cxa<;- 
gerated,  but  as  the  cord  becomes  involved  they  diminish,  and  finally 
(lisajtpean  The  mascles  at  first  lxM?rmie  paretic,  and  later  arc  cntirt4y 
paralyzed.  The  paralysis  assumes  the  form  c»f  jiaraplegia,  wliich  will 
involve  more  or  less  of  the  bmly  as  well  as  the  lower  limb§,  and  will 
aseend  its  the  inflamination  ascends,  involving  the  anns  if  the  moningitlH 
extends  to  the  cerviesil  region.  There  is  hypeneistheaia  of  the  sikin ;  the 
back  is  rigid,  with  not  infretpjcntly  retraction  of  the  headland  even  opi«*- 
thotonos,  so  that  sometimes  the  ditierential  diagnosis  between  meningitis 
and  eercbro-spinal  meningitis  may  he  diflicult.  Thei*e  are  apt  to  be  aL^ 
sjKismodic  «'ontraetions  i>f  tlie  muscles*  If  the  meningitis  involve**  the 
upper  cervical  region,  there  may  Iw  early  death  from  respiratory*  paraK 
ysis.  If  the  pitient  survives  any  length  of  time,  there  will  b*»  marked 
wasting,  and  he  will  die  later  from  l>ed-sores,  cystitis,  and  nephritis. 


Acute  Traumatic  Myelitis. 

Acute  traumatic  myelitis,  like  acute  traumatic  meningitis,  may  follow 
simple — L  c.  closed — wounds  as  well  as  C4*m pound — i.  t\  open — injurin, 
and  may  even  he  caused  by  continiiou.^  anil  severe  exercise,  ef^peeially 
if  the  patient  is  sntfering  from  insnlticient  fiMxl  and  cx|)osure ;  ns,  (*>t 
instance,  in  isciIditTs  (»n  the  march.  Even  a  single  violent  m uvular 
efl'ort,  as  in  lifting  a  heavy  weight,  may  cause  it.  It  is  apt  to  follow  con- 
cussion of  the  Vimi  in  which  there  is  laceration  of  its  sulistance  with 
probable  hemorrhages.  That  form  which  is  known  as  '*  conipn^sion 
myelitig"  attends  marked  compression  of  the  cord,  as  by  atieur%*sm  of 
the  aorta,  pnHlnring  absor[»tion  of  the  Inxlies  of  the  vertebne,  <':m<vr 
of  the  vertcbne,  inid  fmrtiire  and  dislocation,  in  which  the  bone,  if  jier* 
manrntly  dis{>lacecl,  not  lady  pixKlm-es  a  var^'ing  amount  of  prinuiry 
injury  to  the  cord,  but  also,  from  its  continuous  impinging  on  the  eorda, 
compression  myelitis  jis  well. 

The  vessels  are  dihitixl  ;  the  pia  is  rcnl ;  the  cord  is  swollen  and  red  ; 
the  distinction  Ik-tw^^vn  the  white  and  tlie  gray  matter  may  Ix^  In-st ; 
and  the  cord  may  even  become  4lifflnent,  The  nerve-e<_41s  and  fibre»i  are 
swollen  ami  bn»ken  down.  The  myelin  esctij^ies  from  its  shc^ath  and 
forms  in  firops  or  gloliules.  Tlie  neuroglin  melts  a%\^y,  and  in  ohi  m***^ 
corponi  amylacca  are  <»ften  found.  ScH^mdary  degeneration,  Uicli  tuaiTmt- 
ing  and  descending,  iK^eurs,     Suppuration  is  an  unconinion  result,  t*xcept 
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in  ease  of  an  infecttHl  ojM'n  wmiiit].  If  tlic  myditis  extends  to  the 
cervicjil  region^  it  may  prtxliire  early  dv^xh  Ijy  involving  the  respi- 
raton-  centre. 

Toe  tiistimtion  between  a  ehronie  niyeh'tis  and  the  acute  form  is 
nithor  to  \w  made  by  tlie  rapidity  of  the  onset  of  the  attaek  than  by  any 
epei'iul  ditfbrenee  in  ttie  svni|itMins. 

SymptomB.— There  may  l>e  a  ehill,  and  fever  wliirh  is  marked,  but 
in  which  the  tempenitnre  docs  not  rnn  very  high,  (iirdle-jxiin  at  the 
level  of  the  lesion  may  l>e  present,  hut  may  Hion  disa|>pear,  nr  in  other 
eases  may  be  very  |»ersistciit.  JInscidar  spasms  are  rare,  bnt  if  the 
patient  survives,  eontrai-tures  of  the  limbs  are  apt  ti»  oeeur.  Headache 
is  marker]  ;  tlie  functions  of  the  <"ord  are  soon  lust.  There  will  lie  tt  ni- 
|Hirarv  hy])enesthesia  witli  mo<lcratc  pain,  not  usnally  mucfi  increase*!  hy 
mutirm.  Sensjition  is  early  hist  tcj  a  greater  or  less  extent.  The  iianil- 
ysis  of  motion  ap|H'ars  early  and  ra[ii<lly  extends  npwanl,  and  may  often 
becnjme  extensive  in  the  course  of  a  few  hours  or  even  a  few  minutes. 
Acute  bfxl-sores,  cystitis,  and  nephritis  are  apt  to  occur,  as  in  injuries  to 
the  ct>rtL  In  consecpu/nc*e  of  tlie  panxlysis  of  sc^nsation  from  involve- 
ment of  the  conl,  it  is  nt^'essiiry  to  be  xvvy  care  fid  in  the  ajvplicatiiin  of 
external  heat  ;  even  the  applieaticm  of  hi»t-watcr  tjuttles  in  a  very  slmrt 
time  may  prr)duee  extensive  slongfis.  The  retlexes  are  ^mn  lost,  l»nt 
often  return  in  an  exa^geniteil  form,  nnless  tlie  myelitis  be  in  the  lumbar 
region,  when  they  an:'  lost  iK'nnanently.  Retention  of  urine  and  marked 
c<Mistipntit>n  are  early  symjitenns,  ftilhiwed,  Imwever,  stMjner  or  later  by 
incontinence  l>otli  of  mine  and  fieces. 

Treatment, — Tlie  treatment  of  Vntth  acute  tnimnatic  meningitis  and 
myelitis  must  necessarily  be  nnsjitisfai'tury.  It  must  rather  be  in  the 
direction  of  the  preventir^n  of  impending  evils  than  by  direct  efforts  to 
eombsit  the  le^ions  themselves.  The  iliet  mnst  be  mmrishing,  bnt  easily 
digested.  The  utmost  attention  nuist  be  paiil  to  the  general  hygienic 
care  of  tlie  patient.  The  trindition  of  the  bladder  must  lie  carefidly 
observed,  and,  if  we  eannot  avniti  the  catheter,  it  must  be  nsed  with  the 
rictest  aiUis<'ptic  precautious.     If  there  l>e  incontinence-  of"  urine  and 

cs,  the  greatest  care  must  he  exercisLnl  to  keep  the  [latient  tlry  and 
slean,  so  that  by  this  mwms,  as  well  as  by  fretpient  change  r»f  posture  and 
by  attention  to  tlie  neatness  and  snmothness  of  the  iK^d-elothes,  bed-sf>res 
mav  jMissibly  be  prevented.  In  hemorrhage  ergot  has  Ijten  recommended, 
an<l  may  l)e  useful,  F>ry  and  even  wet  eu[)s,  and  the  continued  applica- 
tion uf  i<'e  to  the  spine  by  means  of  tiic  long  rubber  ice-bags,  are  s<nne- 
times  of  Bcrvice.  Mercury  anfl  in  mutterate  doses  iodide  of  potassium 
are  jn^rhaps  as  useful  as  any  remediesj  but  even  in  syphilitic  cases  their 
effects  will  of\en  be  unsatisfactory. 

Wliiii  the  case  has  becc^me  less  acute  or  stationary,  tonics,  t^nvlv  as 
iron,  {[uinine,  an*l  strvclinine  in  small  dost*Sj  are  indicated.  Strychnine 
should  be  used  very  cautituisly  in  eases  where  the  reflexes  are  exag- 
gerate<b  Frequent  connter-irritation  l>y  iodine,  mnstanl,  etc.,  with 
massage  anrl  electricity,  will  aid  in  the  recovery.  Contractures  of 
the  limbs  shouhl  if  possible  be  avoided  by  extension,  by  weight  and 
pulley,  sjdints,  jmssive  motion,  etc.  In  the  use  of  splints  attention 
must  be  given  es^iecially  to  avoid  points  of  pressure  whicli  might 
rotluee  sloughing. 
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Chromic  Traumatic  MBNiNOO-MYEXiins. 

This  is  sometimes  caused  by  apparently  trifling  injuries,  such  as 
sprains  and  contusions,  and  even  very  slight  accidents  result  finally 
sometimes  in  the  most  serious  secondary  degeneration.  In  railway  in- 
juries, as  already  pointed  out,  such  a  chronic  meningitis  and  myelitis 
may  follow  and  be  a  real  cause  of  continued  disability.  The  membranes 
become  thickeneil,  and  "  dense  tracts  of  tissue  may  pass  from  the  pia 
into  the  superficial  layers  of  the  white  substance ''  (Gowers),  with  more 
or  less  diifused  sclerosis. 

Symptoms. — The  onset  is  insidious  and  indefinite,  excepting  that 
acute  pains  and  spasms  are  usually  absent.  In  consequence  of  the  b- 
definiteness  of  the  attack  at  the  beginning  the  slightest  symptom  should 
be  noted.  Very  gradually  there  will  be  increasing  motor  paralysis,  and 
to  a  less  degree  sensory  paralysis.  Contractures  are  apt  to  be  associated 
with  such  paralyses.  If  the  lesion  l)e  cervical,  there  is  often  rapid 
atrophy  of  the  muscles.  Muscular  weariness  is  one  of  the  earliest,  mos^t 
persistent,  and  marked  symptoms.  There  is  apt  to  be  sensation  of  pins 
and  needles,  with  more  or  less  extensive  dull  pain  and  a  girdle  sensation 
around  the  body.  The  reflexes  gradually  become  more  pronounced,  and 
in  addition  to  the  exaggerated  knee-jert  there  will  be  very  marked 
ankle-clonus.  If  the  lesion  be  above  the  second  dorsal  vertebra,  \nsion 
is  apt  to  be  interfered  with  from  the  loss  of  control  of  accommodation. 

Treatment. — This  is  often  equally  unsatisfactory'  with  tliat  of  the 
acute  form.  Everything  which  tends  toward  mental  and  physical  rest, 
and  especially  mental  buoyancy,  will  contribute  to  the  recover\'  of  the 
patient.  Especially  if  it  be  a  medico-legal  case,  involving  the  (juestion 
of  damages,  the  sooner  the  case  is  settled  definitely,  and  for  the  same 
reasons  as  are  stated  on  page  804,  the  sooner  the  (mtient  will  begin  to 
recover.  In  other  respects  the  treatment  for  the  more  acute  form  of 
meningitis  and  myelitis  already  noted  is  applicable  to  such  cases. 

OOMPRBSSION  OP  THE   SpINAL,  OoRD. 

This  may  be  either  acute  or  chronic. 

I.  Acute  Comprrssiox. — This  may  \yo  due  to  the  sudden  giving 
way  of  carious  vcrtebne,  to  hemorrhage,  to  the  rupture  of  an  aneurysm, 
to  fracture,  to  dislocation,  etc.  The  membnines  may  be  torn  or  not,  and 
the  cord  may  be  more  or  less  completely  crushed.  This  is  followed  soon 
by  meningitis  and  myelitis. 

For  the  diagrnosis,  ssrmptoms,  and  treatment  of  each  of  those  con- 
ditions the  reader  is  referred  to  the  sections  of  this  w-ork  ujxui  the  various 
lesions  named. 

II.  Chronic  Compression. — This  is  apt  to  occur  most  frecjuently  in 
Pott's  disease,  cancer,  exostosis,  pachymeningitis,  tumors,  and  parasites, 
and  is  apt  to  pnKluce  that  form  of  myelitis  which  is  known  from  it**  cause 
as  "compression  myelitis"  (PI.  X.  Fig.  4).  The  pressure  may  he  upwi 
any  of  the  (»olumns  of  the  cord,  or  the  entire  thickness  of  the  cord  may 
be  involved,  producing  the  phenomena  of  complete  transverse  myelitis. 
The  (M)rd  may  eventually  be  re<luce<l  to  a  semi-fluid  pulp,  with  asci»n<linj: 
and  descending  secondary  degeneration.      Sometimes,  if  very  gnidiial. 
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instead  of  softening  of  the  cord  it  causes  gradual  atrophy,  or  even  dis- 
appearance of  the  nervous  elements,  with  sclerosis  of  the  small  remnant 
of  the  cord. 

The  paralysis  varies,  sometimes  being  absent  even  when  the  curvature 
of  the  spine  in  Pottos  disease  is  marked,  or  present  when  the  curvature 
is  very  slight,  depending  more  upon  the  compression  than  upon  the 
angularity  of  the  spine. 

For  the  diagrnosis,  symptoms,  and  treatment  the  reader  is  again 
referred  to  the  sections  upon  the  several  lesions  named.  In  cancer  the 
diagnosis  rests  \x\yoii  the  history  almost  uniformly  of  cancer  elsewhere, 
that  of  the  spine  being  secondary.  The  diagnosis  of  exostosis  and  para- 
sites is  one  of  extreme  difBculty. 

Tumors  op  the  Spinal  Cord. 

Prior  to  the  brilliant  paper  of  Gowers  and  Horsley,^  in  which  they 
reported  the  first  and  most  remarkable  case  on  record  of  the  successful 
diagnosis  and  removal  of  a  tumor  of  the  spinal  cord  itself,  there  had 
been  recorded  only  four  cases  of  operation  on  a  spinal  tumor  in  the 
modem  strict  sense.  It  is  true  that  Gerster  *  had  operated  on  a  sarcoma 
of  several  posterior  arches  in  1878,  but  his  case  was  not  published  until 
1892;  and  Bazy^  had  also  removed  an  extra-  and  intradural  hydatid  in 
1886,  but  this  case  also  was  not  made  public  until  1891. 

The  four  cases  published  prior  to  that  of  Gowers  and  Horsley  were 
as  follows :  First,  Lecat  *  in  1751  extirpated  a  cancer  of  the  lumbar  spines 
and  laminse ;  second,  in  1819,  Reydellet*  had  extirpated  a  lumbar 
hydatid  cyst  in  which  there  was  a  very  apparent  tumor  in  the  lumbar 
region;  third,  in  1856,  Athol  Johnson,^  and  fourth.  Holmes  in  1885^ 
had  each  operated  on  fatty  tumors  which  i^enetrated  into  the  spinal  canal 
by  the  foramina  respectively  of  the  sacrum  and  the  middle  dorsal  region. 
None  of  these  cases  were  in  any  resi>ect  comparable  with  that  of  Gow  ers 
and  Horsley,  since  they  all  showed  extenial  indications  of  a  tumor. 
Prior  to  the  publication  of  their  paper  spinal  tumors  were  practically 
beyond  surgical  reach.  Since  then  there  has  been  opened  a  wholly  new 
field  of  surgical  effort  and  achievement,  so  that  since  1887  there  have 
l)een  reported  twenty-four  other  cases  which  have  been  removed,  after 
being  diagnosticated  purely  on  neurological  data,  without  any  external 
tumor  which  would  indicate  their  presence.     In  Gowers  and  Horsloy's 

Saper  there  are  collected  58  cases  of  spinal  tumor,  of  which  80  per  cent, 
ied  simply  from  the  direct  results  of  the  tumor — namely,  exhaustion, 
pysemia,  and  septiceemia,  bed-sores,  septic  pneumonia,  and  septic  ne- 
phritis. Of  the  58  cases,  57  died,  the  only  ease  of  recovery  being  the 
one  operated  on  by  Mr.  Horsley. 

The  chief  varieties  of  spinal  tumors  belong  to  the  connective-tissue 
group,  such  as  fibroma  ancl  sarcoma,  the  intradural  tumors  arising  espe- 
cially from  the  arachnoid,  and  having  not  uncommonly  a  thin  capsule  or 
prolongation  of  the  arachnoid  which  separates  them  from  the  cord,  with 

»  Medieo-Chir.  Trans.,  1888,  Ixxi.  377.         ^  N.  Y.  Med  Joum.,  1892,  i.  722. 
'  Cmorhi  fran^is  de  Ckir.,  1891.  *  Chipault,  Etudes  de  Ckir,  m6d.,  p.  350. 

*  Ibid.,  loc.  cit.  «  Trans.  Path.  Soc.  London,  1856,  p.  16. 

^  Chipault,  iiudes  de  Chir.  mid.,  p.  354,  Case  5.  [I  cannot  verify  the  reference  in  this 
case.] 
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which  they  are  rather  loosely  connected,  and  therefore  may  be  «dj 
removed  (PI,  X.  Fi^s.  2,  3),  If  not  eoimecU'd  with  the  iimchnoid,  th^ 
an;  more  upt  to  arise  from  die  diiiiL  The  majority  not  l^^irig  maligtiaot, 
tliev  will  not  J  as  a  rule,  return.  The  Kireumata  or  tlie  ^liiHsare*. 
which  arise  in  the  cord  itwlf  are  apt  to  intiltrdte  the  eonl»  nnd  thr 
to  be  irremoval>k\  Ocea^sitmally  orgnuized  inttaoifuator)*  prociucti^,  mj 
conscfjiicnee  of  tht-ir  pmdueing  pressure  on  tlie  CH>rd,  an^  cIjissihI  a^  tiimom 
Thns,  Llovil '  records  a  i^ase  in  whieli  an  <>r^iuzed  calhi8  at  tlie  M^t  of  an 
nnuniti'd  truetnre  of  tlie  rijxht  hunina  of  the  third  hnnliar  verted 
pressed  the  cauda  cipiina  and  was  n^nioved*     TluMjprration  was  j  1 

by  a  gratifying  recr)very*  Maet-wen*  records  a  cai^  of  connect iv<Mi:^ie 
tumor  at  tlie  seat  of  an  angnhir  curvature  of  the  spine  an  eighth  i»f  aa 
inch  in  thickness,  the  removal  of  which  cnabk^l  the  hoy  five  yeura  Liti't 
to  join  even  in  athletic  gsinies.  Even  the  removal  of  slight  <»onmx*tiv<*^ 
tissue  adh*\sions  l>ctween  the  dura  and  tlje  eonl  has  Ikh^h  followed  hjf 
great  improvement,  as  in  tlie  ease  of  Dercnni  and   White.' 

In  addition  to  such  tumors  arising  in  the  eonl  or  springing  from  itfi 
mcmbnincs,  other  tumors  may  arise  from  the  W>nes,  e8j»eeiaUy  the 
einoniata,  or  enter  the  spinal  canal  through  the  intervertebral  foramina. 
Thus,  Oisclli  *  reniovi^l  a  small  osteoma  compressing  the  dura,  folltiwed 
by  entire  cure.  The  eannuonuita  are  rarely  primary,  but  usiiiilly  sce- 
ondarv  de|>osits  tullowing  eareintmia  of  the  breast  or  other  [>arti?  of  th« 
body.  Oeeasioually  alstt  aneurysms  by  destruction  of  thi-  Ixxlie?^  of  tli^ 
vertel>ne  will  press  ujxjn  the  cord  anil  prothice  the  nervtais  j^henomeu^ 
of  tumors,  hut  they  arc  nsnally  accompaniiHl  by  other  physiail  phenom« 
ena,  by  which,  exce|jt  possibly  in  the  earlier  stages,  we  are  enabled  to 
diagnosticate  tlieir  jn-esence,  (iumuiata  and  tulH>rcular  tumors  of  the 
cord  are  als<i  fHUUil.and  oeeasionally  ]>anisitic  cysts,  espeeially  the  <^^'hini>- 
coccus.     Wyeth  *  reports  the  removal  of  a  tulKTcidoma  with  entire  curt:. 

Spinal  turui*rs  arc  geuertilly  sujall  on  account  of  the  limited  ^]Miee  ml 
which  th(?y  devclo}i,  ileath  following  befi^n*  they  can  gn»w  to  any  nize. 
They  may  extend,  hi*wever,  in  a  vertical  ilirectiim  to  a  mi»derate  lengtlL 
They  oi-cur  in  any  situation  in  the  ct>rd,  but  are  conimi»nly  Bef*u  jil4 
below  the  eentre  of  the  cervical  region  and  {it  the  upper  and  lower  endi 
of  the  florsal  region.  The  symptoms  of  course^  will  \[\r\  in  lux^^ordimee 
with  the  hjcation  of  the  tumor.  They  occur  ratlier  more  frc^piently  ta 
women  than  in  men,  for  some  unknown  reason,  unless  it  be  the  tmunui* 
ti.^ms  of  parturitiim. 

The  age  at  which  they  oecur  has  been  carefully  analyzes]  by  Ciow< 
and  Hnr-^ley,  ami  they  have  shown  that  the  average  age  in  extmdund 
tumors  for  li|>oruata,  wliieh  ai'c  apt  to  Ik*  cimgcnital,  is  two  and  a  luilf 
years;  for  siircoma,  eighteen  years;  for  echinoeix^us  cysts,  thirty-foar 
years ;  and  for  tuber*  le,  thirty-nine  years.  In  the  intradural  tuttionr 
myxoma  has  for  its  extreme  bmit8  ninet€M?n  and  sixty  vearH,  with  an 
avemge  age  of  forty-three;  fibnmia,  of  forty-four  j  santima,  forty -<*oe; 
psammouia,  tiiVy-one  :  and  tubercle,  eighteen  and  a  half  years.  If  an 
intnubiral  growth  is  present  in  a  pc^rson  beyond  thirty  years  of  age, 
is  almost  certainly  not  tuWrcnlar. 


1  Amer,  Jonni.  Mt4.  Sri,  July,  1891,  20. 
»  AfuuiiM  iVwrv.,  1HK9,  ix.  424/ 
^Annals  Surg.,  1894,  ii.  153. 
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The  causes  for  tumor  are,  as  a  rule,  uiicertaiti.  Lipnniata  are  usually 
congenital^  although  they  may  not  shuw  their  efi'ects  until  later.  In 
nearly  half  the  c^iises  eoh!  a  at!  injury^  ure  the  aasignefl  eiinses*  The 
(Jurat ion  of  the  disi-ase  al^^o  will  enable  os  to  sc»me  extent  to  decide 
whether  a  susj>eetetl  tumor  h  intra-  or  extmdunil,  the  average  dunition 
of  life  u)  intradunil  tumors,  whieh  are  n^low-growing  and  may  e(»ver 
several  yvnr^,  lading  about  two  and  a  hiilf  yeans,  whereas  the  avemge  for 
extradural  tumors  is  about  one  year. 

The  imp>rtiuiee  even  nf  small  tumors  of  the  eord  is  derived  chiefly 
^ix<3m  their  etl'eets  upon  the  eord  itselt"  The  canal  in  whieh  they  must 
jn)W  being  very  small  in  t^libre,  extradural  growths  very  eiii^ily  produee 
rmptorns  of  eompressioo  myelitis,  Avitb  atrophy  and  inflammatory 
clianges,  and  more  or  less  extensive  Walleriun  degeneration.  If  they 
arise  within  the  eord,  they  also  produce  atrophy,  myelitis,  and  secondary 
degeneration. 

Symptoms. — In  both  extra-  and  intradural  tumors  the  three  prin- 
cipal sy mpt4>ms  are — hrst,  pain;  secondly,  mtitor  paralysis;  and  third, 
sensory  paralysis.     Each  of  tiiese  will  reijuire  some  etjusidemtion. 

Firnt :  Pain. — This  is  usually  tfie  earliest  of  all  the  symptoms.     It 

Is  apt  to  be  obscure,  and  U  not  infrequently  mistaken  for  rhennuitism. 

But   tlie   march   of  the  syniptmns  is  very  different   from  that  seen  in 

rheumatism.     No  such  muscular  or  senstirv  paralysis  folhtws  the  hitter 

lisesii^e,  and  gradually,  as  the  case   develops   its  graver  symptoms,  no 

loubt  will   exist  as   to  the  nature  of  the  trouble.     The  pain   is  raiTly 

sudden^  but  increases  gmduidly.     If  there  be  a  sudden  onnet  (^r  increase, 

1*4  apt  to  be  due  either  to  hemorrbnge  or  rui>turc  of"  a  cyst.     The  pain 

apt  to  radiate  in  tlie  conrse  of  tla^  nerves,  especially  those  of  one  siile 

if  the  tumor  be  niiilatemh  nnd   is  ini*rrased  on  movement.     It  is  cd'ten 

deserilx^l  as  burning,  boring,  and  shocitiug  in  character.     lo  extradural 

tumors  it  is  apt  to  i)e  ine<unpk'tely  unilateral   in  charac^ter,  and  in  about 

29  per  cent,  there  is  tr:msferenee  t(^  the  opjmsitc  side.     In  intradural 

tumors  the  transference  lias  Ijcen  observed  in  48  per  cent.,  ju'oducing 

Bro\vn-S6f]uanrs  jvandysis  ;  tiiat  is  to  siiy,  in  cnnsetjucnce  nf  the  sensory 

and  motor  hbres  in  the  cord  eriissing  at  ditfercnt  levels,  there  %vill  be 

aiia?sthesia  on  the  opposite  side  to  that  on  whieh  the  tumor  exists,  with 

^Kbypenesthesia,  ataxia,  motor  paralysis,  and  exaggerated  reflexes  on  the 

^Mame  side.     Careful  ol>servatiiui  of  this  diflcrence  of  the  symptoms  of 

^■ttie  two  sides  c»f  the  liody  nmy  enal>le  us  to  locate  the  tumor  mneli  more 

HRBxaetly  than  <itberwist\     Muscular  s[iasnis  are  npt  to  attend  the  puin. 

In  extnidui"al  grnwths  lih  ]w-r  cent,  of  the  east*s  sufler  from  sueh  spasms, 

wherea^s  in  intradural  growths  Gl  per  cent,  so  sntter. 

The  pain  i^  nerer   rrf erred   to   a   hifjher   kvd   than    the   hmon^  but 

alwtijfft  heloir^  (iHil  snmdtmes  t'on^>ttffrnthftf  hrlotr.     Thus  in  the  case  on 

^      wliieh   Ilorsley  o  pern  ted,  from  the  |>:»in  anil  anaesthesia,  the  tumor  was 

^BdiagnostU':itcd   h*   lie   in    conncetimi   with    the    rrnits  of  the   tilth  doi^al 

^■Derve,  but  the  tumor  was  iVnuid  Ibur  inches  above  the  line  of  aniestliesia 

and  involve<l  the  nxits  of  the  thirfl  nerve.     It  is  therefore  of  tlie  greatest 

importatiee,  as  Ilorsiey  has  pointed  out,  in  any  ojreration  for  tumor  to 

open  the  spine  to  the  very  uttermost  np])er  limit  iudicate<l  by  even  slight 

changes  tA  sensiition,  lest  we  should  miss  the  small  growth  entirely,  as 

very  nearly  occurred  in  his  ease.     In  this  ease  there  was  aniestliesia  as 
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high  as  the  area  of  skin  supplied  by  the  fifth  dorsal  nerve,  with  doubtful 
diminution  of  sensibility  in  the  area  supplied  by  the  fourth.  In  the 
region  supplied  by  the  fifth  and  seventh  intercostal  nerves  there  was 
severe  pain,  much  more  marked  on  the  left  side  than  on  the  right,  and 
increased  to  agony  on  any  movement.  When  the  laminse  of  the  tliird, 
fourth,  fifth,  sixth,  and  seventh  dorsal  vertebrae  had  been  removed, 
nothing  abnormal  was  discovered,  and  it  was  almost  decided  to  abandon 
further  interference.  It  was  only  aft«r  removing  the  lamina  of  the 
second  dorsal  that  the  tumor  was  discovered.  Bruns  *  operated  for  a 
spinal  tumor  and  failed  to  discover  it,  since  it  lay  at  a  higher  level  than 
he  thought. 

If  the  pain  is  fixed,  and  is  also  accompanied  bv  weakness  which  is 
felt  by  the  patient  at  the  same  point  as  the  pain,  and  if  this  weakness  is 
increased  by  fatigue,  it  is  a  most  important  localizing  symptom.  Ten- 
derness at  the  seat  of  the  tumor  almost  always  exists,  and  m  the  dorsal 
region  tenderness  to  percussion  is  apt  to  exist  at  a  lower  level  than  that 
of  the  tumor.  This  does  not  seem  to  be  true  of  the  cervical  region. 
Often  there  is  numbness  with  a  sensation  of  pins  and  needles,  and  hyper- 
aesthesia  or  parsesthesia  and  a  girdle  sensation  at  or  near  the  level  of  the 
tumor. 

Secondly :  the  Motor  Symptoms. — ^The  back  is  apt  to  be  very  rigid, 
especially  if  the  tumor  is  in  the  cervical  region,  in  consequence  both  of 
the  pain  and  probably  of  the  irritation  of  the  nerves  going  to  the  mus- 
cles. This  rigidity  exists  in  50  per  cent,  of  intradural  tumors  and  15 
per  cent,  of  extradural  tumors.  It  occasions,  esj)ecially  if  unilateral, 
some  curvature  of  the  sj)ine,  the  concavity  being  on  the  same  side  as  the 
tumor.  The  same  irritation  produces  spasm,  accompanie<l  sometimes  by 
extension,  but  later  by  flexion  of  the  extremities  as  the  i>aralysis  fn>m 

Eressure  increases.  Loss  of  motion  usually  j>recedes  loss  of  sensation, 
ut  this  may  vary  somewhat  in  accordance  with  the  situation  of  the 
tumor  in  reference  to  the  columns  of  the  cord.  The  motor  paralysis  i.s 
usually  gradual  in  its  onset,  but  through  an  acute  myelitis  or  hemorrhage 
it  may  come  on  suddenly,  though  this  is  rare.  In  this  case  it  may  impn>ve 
if  it  be  purely  from  pressure,  but  if  from  myelitis,  hemorrhage,  or  infiltra- 
tion of  the  tumor,  the  motor  paralysis  is  almost  certain  to  be  permanent. 
The  march  of  the  paralysis  is  usually  from  alx)ve  downward,  in 
marked  distinction  to  the  sensory  pandysis,  which  l>egins  in  the  Sf)les  t»f 
the  feet  and  ascends  instead  of  desctauls.  The  mus<'ular  reflexes  at  first 
are  exaggerated,  but  then  diminish,  the  loss  again  beginning  with  the 
plantar  reflex  and  passing  upward.  Sometimes  at  the  level  of  the  tumor 
the  reflexes  will  be  abolished  early,  while  below  that  they  are  increascnl, 
together  with  other  phenomena  of  spastic  pandysis.  For  instance,  if 
the  tumor  is  in  the  cervical  region,  the  reflexes  of  the  arm  may  be  abol- 
ished, while  those  of  the  trunk  and  Iq^s  are  exaggerateil.  In  the  dorsal 
reo:ion  the  reflexes  of  the  thorax  or  abdomen  may  be  gone,  while  th«>s<» 
of  the  legs  are  exaggerated.  It  must  not,  however,  be  forgotten  as  to 
these  and  other  symptoms  of  a  hwalizing  character  that  occasionally 
tumors  of  the  spinal  cord  are  multiple,  and  will  combine,  then^foriN  the 
localizing  symptoms  of  difterent  regions.  In  certain  n»gions  of  the  ooni 
also  peculiar  symptoms  will  arise.     Thus,  if  the  tumor  W  as  high  as  the 
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second  dorsal  vertebra  or  above  that  point,  it  will  involve  the  cilio-spinal 
centre,  and  the  pupil  on  the  same  side  will  be  smaller  from  paralysis  of 
the  sympathetic.  In  the  cervical  region  respiratory  phenomena,  espe- 
cially cough  or  dyspnoea,  are  apt  to  occur,  together  with  atrophy  of  the 
upper  arm  if  the  tumor  be  in  the  upper  part  of  the  cervical  enlargement, 
and  of  the  muscles  of  the  forearm  and  hand  if  it  be  in  the  lower  j^art  of 
tlie  same  enlargement.  If  it  be  in  the  dorsal  region,  the  limits  of  the 
sensory  paralysis  or  parsesthesia  are  much  more  evenly  defined  than  if  it 
be  in  the  cervical,  as  the  dorsal  nerves  do  not  form  any  plexuses.  Care- 
ful observation  is  still  necessary  as  to  atrophy  of  the  muscles  of  the 
trunk,  and  in  fact  of  the  entire  body,  esj^ecially  the  gradual  successive 
involvement  of  diiFerent  muscles.  If  the  tumor  be  in  the  upper  lun)bar 
region,  the  muscles  of  the  hip  and  thigh  will  become  atroj)hied  ;  if  in  the 
lower  lumbar  region,  the  muscles  of  the  leg. 

Along  with  the  paralysis  comes  always,  as  has  already  been  described 
in  Fracture  and  Dislocation,  retention  and  incontinence  of  urine,  with 
cystitis,  etc.,  paralysis  of  the  rectum  as  well  as  of  the  bladder,  and  severe 
bed-sores,  with  their  usual  distressing  and  generally  fatal  results,  which 
have  already  been  described  (p.  809). 

Progrnosis. — There  is  but  one  prognosis — namely,  death,  usually 
after  one  or  several  years  of  fluctuating  conditions,  but  on  the  whole 
with  a  downwanl  tendency.  The  only  exceptions  to  this  are  cases  of 
gummata  of  the  cord,  which  may  be  relieved,  or  even  cured,  by  a  suit- 
able antisyphilitic  treatment.  The  whole  subject  of  syphilis  of  the  cord 
is  treated  elsewhere. 

Diagrnosis. — It  is  often  extremely  difficult,  especially  in  the  early 
stages  of  a  spinal  tumor,  to  diagnosticate  its  presence.  Of  course,  if  there 
are  diathetic  conditions  present,  such  as  constitutional  syphilis  or  cancer 
of  the  breast,  the  character  of  the  tumor,  either  a  gumma  or  secondary 
cancer,  may  be  suspected.  Apart  from  this,  the  diagnosis  nuist  l>e  based 
first  on  the  severe  pain,  not  seldom  accompanied  with  muscular  spasm  ; 
secondly,  the  local  tenderness  and  rigidity  of  the  spine,  the  jiain  and 
tenderness  both  being  increased  by  movement ;  thirdly,  on  j)anilysis  of 
motion ;  and  fourthly,  of  sc»nsation. 

Apart  from  tumors  arising  in  connection  with  diathetic  conditions, 
the  cnaracter  of  the  tumor  is  difficult  to  diagnostiwite,  excepting  that 
connective-tissue  tumors  are  more  common  than  others.  The  site  of  the 
tumor  must  be  diagnosticated  by  the  symptoms  already  given  in  various 
regions  of  the  cord,  reference  lx»ing  made  to  the  table  on  p.  815. 

Treatment. — A  reference  to  Horslev\s  paper  shows  (on  p.  427)  that 
80  per  cent,  of  the  58  cases  which  he  has  tabulatwl  " could  have  Ixen 
relieved  entirely  by  oi)eration,  and  those  which  were  hojH^less  might  by 
relief  of  pressure  have  been  granted  an  euthanasia." 

The  first  steps  of  the  operaticm  are  dcscTilKnl  later  under  the  head  of 
Technique  (p.  858).  Once  that  the  tumor  has  Ihkmi  laid  bare,  the  further 
steps  must  be  determine<l  by  its  character,  extent,  relations,  etc.  If  it 
be  a  tumor  infiltrating  the  spinal  conl,  of  cours<*  nothing  can  Ix'  done.  If 
it  be  a  tumor  of  the  membranes,  or,  as  in  (iowcrs  and  Horsley's  i'n^t', 
loosely  connected  with  the  conl,  it  may  l)e  removcnl.  In  s<'veral  ca.^»s 
in  which  there  has  l)een  a  thickening  of  the  conn(H*tive  tissue  or  granula- 
tion tissue  outside  tlie  cord  this  has  l>ei*n  removcnl  with  advantage. 
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Chipault  ^  has  collected  22  cases  of  operation  on  spinal  tumors,  to 
which  1  have  added  3,  of  which  11  recovered,  11  died,  and  the  result  in 
3  is  uncertain. 

Starr*  has  collected  100  cases  of  tumors  of  the  spinal  cord  with  fairly 
satisfactory  histories.  In  54  it  should  have  been  possible  to  make  a 
diagnosis  and  reach  a  conclusion  as  to  the  feasibility  of  an  operation. 
From  the  pathological  point  of  view,  in  75  the  tumor  could  probably 
have  been  removed — a  much  larger  percentage  than  in  brain-tumors. 
Though  the  results  at  present  have  been  rather  discouraging,  yet  such  a 
review  is  an  incentive  to  more  frequent  operations.  For  a  new  opera- 
tion such  a  large  percentage  of  recoveries  is  most  hopeful.  A  few  of 
the  cases  may  be  summarized  with  advantage.  The  case  operated  on  by 
Horsley  has  already  been  referred  to. 

Wright^  operated  on  a  case  of  fibro-sarcoma  of  the  neck  involving  the 
brachial  plexus,  which  invaded  the  cord  through  the  inter\'ertebral  fora- 
men of  the  third  cervical  nerve.  The  tumor  was  easily  removed,  and  ite 
prolongation  into  the  intervertebral  foramen  was  curetted.  The  hemor- 
rhage was  insignificant.  The  patient  was  well  in  three  weeks.  The  day 
after  the  operation  the  contractures  had  lessened  and  soon  ceased,  and  the 
patient  recovered  almost  entirely. 

Laquer  and  Rehn  *  have  reported  a  case  of  lymphangioma  cavemosum 
which  compressed  the  cauda  equina.  The  patient,  aged  nineteen,  first 
noticed  pain  in  the  sacral  region  and  in  the  posterior  portion  of  the  thigh 
in  September,  1888.  In  two  years  paralysis  of  the  bladder  and  rectum 
followed,  with  loss  of  knee-jerk  on  the  right  side  and  weakening  of  it  on 
the  left.  There  was  no  ataxia,  anaesthesia,  or  atrophy,  but  the  patient 
walked  with  a  stiff  leg  and  stooped  slightly.  He  became  exhausted  af^er 
taking  a  few  steps,  and  opiates  were  necessjiry  to  procure  sleep.  There 
was,  however,  no  (le<M(led  muscular  jiaralysis.  The  o|x»nition  was  done 
October  14,  1890,  the  sarral  spinal  canal  being  exjwsed  by  chiselling 
upward.  At  the  np|Xir  border  of  the  s^K^ond  sacral  vertebra  an  extra- 
dural tumor  as  thick  as  the  finger,  with  a  blue  translucent  cai)sule,  ^iiis 
found.  It  had  no  connection  with  either  the  nerve-roots  or  the  duni  mater, 
but  compressed  them.  The  tumor  was  removed  with  scissors,  forcefis, 
and  sharp  spoon.  The  patient  recovered  and  was  discliarged  in  a  month. 
His  j>ain  had  entirely  disiippeared,  the  patellar  reflexes  were  restond, 
and  he  was  able  to  walk,  and  even  to  work,  without  fatigue,  for  a  half 
day. 

Roy  *  reported  the  (rase  of  a  man  who  suffered  from  a  sudden  sense  of 
constriction  in  the  inferior  |X)rtion  of  the  abdomen,  and  was  suddenly 
paralyzed,  with  aniesthesia  extending  to  within  two  inches  of  the  umbili- 
cus. The  bladder  and  bowels  were  also  completely  imralyzed.  The  la'^t 
four  dorsjil  arches  were  removed  and  the  dura  opened,  when  the  tumor 
was  discovered  lying  on  the  medulla.  Very  slight  hemorrhagt*  followetl 
its  removal.  The  girdle  sensation  was  relieved  at  once,  sensation  wa-* 
re-established,  and  the  paralysis  of  the  bladder  and  bowels  disappeared. 
The  patient  was  able  to  walk  with  a  cane. 

»  Etmh  (le  Chir.  m^hd,,  p.  SoO.  *  Med.  News,  Feb.  23,  1895,  222. 

'  Tliorburn,  Sun/ny  of  the  Spinal  Cord,  p.  168. 

♦  Archivf.  klin.  Chir.,  xlii.  812.  *  K  T.  Med.  Record,  1890,  il  5$4. 


SYRINGOMYELIA 


Syringomyelia. 

So  far  as  I  kinjw»  Abhe's  is  the  in\\y  Oiu^t*  of  this  form  of  glioma  ni 
the  i^piiiELl  Ltiwi  thiit  huf*  Iw^n  i»iM:'rate<l  on  antl  reported.'  He  renioveil 
|iiie  ninth,  t»?nth,  ami  eleventh  ilorsiii  lamina%  atid  fouml  a  fusiftirm 
ilatiition  of  the  .spinal  eord,  witJi  rut  [julsation.  On  slitting  ii[j  the 
dura  no  cerebro-spinal  fluid  escaped.  By  toiieh  a  lemon-shaped  central 
cyst  was  discovered,  and  aspirated  by  a  liypodermatic  ,«yringe.  The 
withdrawal  of  5Jss  of  fluid  was  followed  l>y  eol lapse  of  the  cyst.  The 
patient  recovered  frtmi  the  operation  and  shoutHl  s<>me  iraproveraent^  but 
died  seven  nionth.s  later  fn im  cystitis  and  uther  rom plications*  1  have 
myself  done  two  opemtiuns  on  similar  eases  which  have  not  as  yet  been 
reported.  In  one  of  thetu,  done  Jan.  31,  1891,  at  the  Philadelphia 
Orthopa>die  Hospitid  and  Inlinnary  for  Nervous  Diseases,  I  exposed  the 
lower  eervieal  and  iip|H^r  dorsal  eunl,  and  found  what  I  and  the  experi- 
enced neurologirtt.s  present  all  supposed  to  be  a  very  thin,  grayish-white 
layer  of  lyni[)h  on  the  surface  oi'  the  eonl,  under  which  was  a  dark 
blackish-gmy  tiurior,  whicli  1  thought  lay  po.sterior  to  the  eord*  In 
a  few^  minutes  my  suspicions  were  aroustM:!  that  1  was  wrong,  and  I 
diseovereil  that  the  excessively  thin  layer  of  supjtoHMl  lymph  was  the 
thinned  hiyer  of  the  white  matter  of  the  cord,  ami  that  the  nuiss  which 
I  toiik  for  a  tumor  Iwick  of  the  cord  wiis  reidly  a  glioma  of  the  cord 
itself.  I,  of  course,  instautly  ilesisted  from  fiperation  and  closed  the 
wound.  The  patient  lived  five  days,  and  the  post-mortem  revealed  a 
very  extensive  syringomyelia. 

The  second  case  I  ha\  e  every  reason  to  believe  was  a  syringomyelia 
from  appenrances,  but,  happily,  I  Imve  not  yet  had  the  opportunity  of 
making  a  post-mortem.  Ihe  operation  was  done  on  a  patient  of  Drs, 
Putnam,  Walton,  and  Warren  uf  IWton  on  Deeendxir  28,  18?M.  In  that 
case  I  removeil  the  arehes  ai'  the  tenth,  elev^-nth,  ami  twelfth  dorsal 
vertebne.  The  cttrd  was  greatly  thickened,  of  a  dark-gray  color,  and 
was  adherent  to  the  dura.  No  eerebro-spinal  tliiid  escaped  on  slitting 
up  the  membranes,  which  I  did  not  suture,  but  h^tt  open  for  about  two 
inches  in  order  Xi\  relieve  the  pressure  on  the  i'ord.  No  trouble  has 
arisen  from  any  adhesion  between  the  cord  and  tlie  a<ljacent  soft  parts. 
The  patient  has  shown  a  little  injprovement.  There  was  evidently  no 
localized  cyst,  but  probably  an  extensive  syringomyelia. 

These,  so  far  as  I  know,  iire  the  only  three  eases  that  have  been  ope- 
rated on.  These  results  show  that  where  the  diagnosis  of  syringomyelia 
can  be  made  beforehand- — ^a  ilitficult  task  in  many  cases — it  would  be 
best  to  abstain  from  operation. 

Actinomycosis  op  the  Spinb. 

Tills  is  a  rare  disease.  In  the  Mi'tnehenrr  nied.  Woch.,  June  14, 1892, 
Heuck  has  reported  the  case  of  a  girl  of  sixteen  who  nine  months  before 
her  admission  became  amemic,  and  liad  influenza  a  month  aftenvard. 
This  was  followed  by  ettugh  an<l  general  poor  health.  Four  months 
later  she  had  a  severe  fall,  which  was  iolloweil  by  pain  in  the  left  side 
and  back,  with  signs  of  pleural  eflusiou  on  botli  sides.     No  tubercle 

*  Journal  of  Ncf-^.  and  M^i4,  Din.,  July,  1892,  512. 
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bacilli  were  found  in  the  sputum.  A  fluctuating  swelling  appeared  on 
the  left  side  of  the  spine,  with  much  local  tenderness,  increase  of  the 
knee-jerk,  and  ankle-clonus  on  the  right  side.  A  second  distinct  isolated 
swelling  appeared  in  the  left  scapular  line,  exploration  of  which  fur- 
nished a  blood-stained  fluid,  with  small  granules  found  to  be  actinomyces. 
The  same  fungus  appeared  in  the  sputum.  The  ])atient  died  eighteen 
months  after  the  beginning  of  her  illness.  An  abscess-cavity  was  found 
from  the  fourth  to  the  eighth  ribs  which  had  extended  to  the  interior  of 
the  thorax  and  involved  the  lung.  The  last  two  dorsal  and  first  two 
lumbar  vertebrae  were  partly  destroyed  by  the  invasion  of  the  fungus, 
which  was  found  in  the  teeth,  but  in  no  other  portions  of  the  body. 

Acute  Osteomyblttis  of  thb  Vebtebbjb. 

Common  as  is  this  acute  disorder  in  the  long  bones,  it  is  rarely  seen 
in  the  vertebrae.  This  is  in  sharp  contrast  to  the  chronic  tubercular 
form  (Pottos  disease),  which  is  so  frequent  in  these  bones.  Toumadour' 
refers  in  his  thesis  to  13  cases,  to  several  of  which  I  have  not  had  access 
in  the  original.  It  is  evident  that  while  some  of  them  were  cases  of 
true  osteomyelitis  of  the  vertebrae,  several  others  were  not  cases  of 
osteomyelitis,  but  of  arthritis  of  the  spine  with  pyaemia,  subperiosteal 
abscess  with  pyaemia.  Pott's  disease,  etc.  Lannelongue*  in  1879  pub- 
lished appiarently  the  first  observation  in  which  the  disease  was  cleariv. 
recognized.  His  case  was  a  boy  of  twelve,  who  after  a  fall  suffered  with 
pain  and  fever.  An  abscess  developed  in  the  sacro-lumbar  region,  and 
when  it  was  opened  denuded  lx)ne  was  felt.  Secondary  osteomyelitis 
devel<)])ed  also  in  the  tibia  and  fibula  of  one  leg  and  in  one  radius.  He 
died  from  pyaemic  arthritis  and  pneumonia.  The  osteomyelitis,  pre- 
sumably traumatic  in  origin,  started  in  the  third  lumbar  veterbra,  and 
metastatic  abscesses  were  found  in  the  lungs  and  kidneys,  with  marked 
valvular  endocarditis.  So  far  as  I  know,  only  nine  other  cases  are  on 
record.  Witzel  ^  refers  to  5  cases  by  Stanley,  Konig,  Valleix,  Huron,  and 
himself.  In  addition  to  these,  I  have  found  4  other  cases  by  Deaver 
and  Lloyd,*  Chipault,*  and  2  cases  by  Morian.^ 

In  Deaver  and  Lloyd's  case  there  was  paresis  of  the  lefl  arm,  paral- 
ysis of  the  Icfl  leg,  with  exaggerated  reflexes,  but  no  disturbance  of 
sensibility.  The  laminae  of  the  third  and  fourth  cervical  vertebrae  were 
removed,  exposing  a  small  bony  tumor,  but  the  sofl  parts  seemed  to  be 
normal.  The  laminae  were  softened  and  enlarged  from  osteomyelitis, 
and  some  pus  was  found  in  the  cancellated  tissue.  The  dura  mater  ^vas 
intact  at  the  bottom  of  the  wound,  the  connective  tissue,  including  the 
blood-vessels,  having  disappeared.  The  membranes  were  not  opened. 
An  exploring  needle  was  thrust  into  the  cord  with  negative  results. 
The  patient's  breathing  became  labored,  and  she  died  on  the  third  day. 
Death  was  attributed  to  inhibition  of  tlie  phrenic  nerve,  possibly  as  a 
result  of  the  injury  by  the  exploring  needle. 

The  case  reported  by  Chiiwiult  is  that  of  a  child  of  four  who  was 

»  "Osteomyelite  de  la  Colonne  vert^brale,"  Th^  de  Pdrisy  1890. 

^  De  rOsteomyelite  aigu'e  ))enriant  la  Croismnce. 

»  Oerhardfs  Handh.  d.  Kinderkrankh.,  1887,  Bd.  vi.  Abth.  1,  427  et  9eq, 

♦  Amer.  Joum.  Med.  Sci.,  December,  1888,  564. 

*  Etudes  de  Chir,  mid,,  3G7.  «  DtutKk,  med,  Woch,,  1893,  xix.  1258. 
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apparently  Ay\i\^  with  a  temi>eniture  of  104*^  F,  and  be^rinning  infec- 
tious end<jK*anlitis,  I>e<?p  Hoftimtion  was  felt  iu  the  right  buttock,  with 
a?dema  uj>  to  the  twelfth  right  rib.  An  incision  \\i\&  made  from  the 
twelfth  rib  nearly  to  the  glute^j-fenioral  crease  (Fig.  487),  An  immense 
quantity  of  pus  was  discharged^  and  by  tlie  finger  the  anterior  surfaces 
of  the  sacrum  and  the  hnnbar  vertcbne  were  fcumd  to  be  denuded  of 
j>eriH*^lenm.  The  cavity  wa-^  tVwIy  cui-ettcil, 
dj><infected,  and  draine*!^  and  the  ehikl  wa^^ 
well  in  two  munihs.  Valleix's  case  is  almost 
an  exact  cfmnterpart  of  tliis, 

Morian's  first  case  was  that  of  a  boy  of  ten, 
with  jiain  in  his  loins,  headiuhe,  fever,  and 
rigid  back.  After  ten  days  or  more  a  swelling 
ap|>eared  on  each  side  of  the  lumbar  spine. 
At  the  operation  the  fourth  lumbar  spine  and 
arches  were  remove^!,  giving  exit  to  pus  ;  later, 
septic  abscesst*s  in  the  iwt  and  arm  wei*c 
opened.  The  jiatient  rect»vert*tl.  His  secitnd 
cade  was  a  Ixiy  of  seventeen,  with  a  similar 
8weUing  over  the  eleventh  and  twelfth  dursid 
vertebra?^  two  fingers'  breadth  from  the  mid- 
dle line.  On  ttie  S4n*entt*entb  day  the  swelling 
was  inf'is<^d  and  i>ackefl  with  iiwlnfonn  gsiuze. 
The  bodies  of  tlje  vertebra  were  found  to  be 

ban?.  At  first  the  In^y  improved,  but  death  followed  on  the  fifth  day 
from  involvement  of  the  plcuni.  In  t^ch  of  these  last  three  cases  a 
staphylociKH^us  infection  was  tbund. 

The  disease  nms  a  less  favorable  course  than  in  the  long  bones,  b«ith 
by  reason  of  its  inawes-sible  pjsition  and  of  the  s|)ongy  character  of  the 
bones.  It  is  more  common  in  the  bmlies,  six  out  i>f  nine  cases  showing 
involvement  of  the  iMxHes  anil  threi'  of  tlie  an-lus.  The  f inset  is  sudden, 
with  fever,  localized  jiain,  ami  rigid  back,  h>  that  if  it  occurs  in  the  cer- 

J  region  it  may  resemble  a  nise  of  eereliro-spinal  meningitis,  the 
Ijeing  drawn  back  and  the  pupils  untHjual  The  disease  can  be 
located  later  by  the  swelling,  as  well  as  the  pain,  though  i>otli  may  come 
on  liefore  any  diagnosis  «ui  Ih'  ruade.  It  may  involve  the  mcmbmnes 
of  the  cord  on  the  one  hand,  <>r  the  ph-ura  or  the  fMi'ritoneum  on  the 
other. 

The  differential  diagnosis  from  acute  rheumatism,  acute  pneumonia, 
and  lumbago  may  be  difficult.  Acute  rheumatism,  however,  rarely  at- 
tacks the  spine,  and  will  lie  accompanies!  usually  with  evidences  of  rheu- 
matism else* where,  A*'ute  juieumouia  would  show  an  alterecl  physietil 
comlilion  of  the  lungs  as  well  as  of  the  back.  Lumbago  also  does  not 
usually  presi^nt  such  severe  symptimis. 

The  prognoeis  is  Iwith  in  |»rojHirti<jn  to  the  gravity  of  the  symptoms 
and  to  the  situation  of  the  dist^ast*.  If  in  the  dt»rsid  rt^ion,  where  the 
pleura  is  easily  involvwl,  it  is  the  m(K<  unfavorable. 

The  treatment  is  by  ofwration  as  Ciirly  as  a  definite  diagnosis  of  the 
nature  and  lrK7alit\^  of  the  disetisc*  can  l*e  made.  The  arches,  if  they  are 
involved,  should  Ix*  removHl,  If  the  diaease  has  attacked  the  Ixxiies  of 
the  vertebne,  they  may  sometimes  lx»  reached  fn»m  the  focus  of  pus,  and, 
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if  possible,  should  be  curetted,  disinfected,  and  either  drained  or  packed 
with  iodoform  gauze. 

Similar  secondary  development  of  acute  infectious  osteomyelitis  may 
follow  the  exanthemata.  The  symptoms,  diagrnosis,  and  treatment 
are  the  same  as  above  described. 

PbIMABY    TuBEBOUIiOSIS    OF    THB    AbCHBS. 

Tuberculosis  of  the  bodies  of  the  vertebrae  (or  Pott's  disease)  is  ex- 
tremely common  of  course,  and  is  considered  elsewhere,  but  tuberculosis 
of  the  arches  is  very  rare.  I  have  made  no  extensive  search  for  recorded 
cases,  but  have  only  a  memorandum  of  the  following  case.  Roberts  *  lias 
reported  the  case  of  a  girl  of  ten  who  had  fallen  the  height  of  two  steps 
three  months  before  he  saw  her.  Paraplegia  with  subsequent  bed-sores 
soon  followed.  There  was  no  marked  deformity  of  the  spine,  though  later 
swelling  appeared  in  the  mid-dorsal  region,  but  evidently  not  the  ordinary 
kyphosis.  An  incision  revealed  caseous  matter  and  tubercular  bone.  Two 
vertebral  arches  were  removed,  and  were  so  softened  that  they  did  not 
require  the  rongeur  forceps,  but  were  cut  with  a  knife.  Very  active  venous 
bleeding  occurred,  though  apparently  not  to  an  alarming  extent,  but  she 
died  on  the  table  from  shock  and  hemorrhage.  The  post-mortem  showed 
that  the  laminae  alone  were  involved.  The  bacillus  tuberculosis  was 
obtained  by  culture. 

The  treatment  adopted  by  Roberts  in  this  case  was  evidently  the 
only  proper  one,  in  spite  of  the  fact  that  the  result  was  so  unfortunate. 

Spinal  Drainage  for  Tubercular  MBNiNorris  and 
Hydrocephalus. 

These  diseases  are  almost  always  absolutely  fatal.  In  the  Lnneet 
for  1891,  i.  931,  Wynter  proposed  to  drain  away  the  cerebro-spinal 
fluid,  not  by  tiipping  the  ventricles,  but  by  indirect  drainage  through 
puncture  of  the  membranes  of  the  cord  in  the  lumbar  region.  He 
reported  four  cases,  all  of  them,  unfortunately,  fatal.  The  first  ca.'^e 
was  a  boy  of  three  years  of  age,  who  was  comatose  and  had  marke<l 
Cheyne-Stokes  respiration.  The  child  was  held  in  the  sitting  p>sture, 
no  antesthetic  being  neeileil.  A  small  incision  was  made  in  the  skin  and 
a  trocar  inserteil  until  the  lamina  of  the  second  lumbar  vertebra  was 
reached.  The  point  was  then  directed  downward  and  pushed  through 
the  theca  of  the  cord,  when  the  cerebro-spinal  fluid  at  once  welled  up. 
A  piece  of  rubber  tubing  was  then  attached  to  the  tulx?.  Considerable 
improvement  followed  in  the  breathing,  in  his  color,  and  he  was  once 
more  able  to  swallow.  Cessation  of  the  esc»jiix»  of  the  fluid  was  followeil 
by  death.     No  evidence  of  a  puncture  by  the  trocar  could  be  found. 

In  the  second  cjise  Mr.  Hulke  remove<l  the  spine  and  right  lamina  of 
the  second  lumbar  vertebra,  punctured  the  theca  \\\Xh  a  knife,  and  inserto<l 
a  drainage-tube.  The  temperature  fell  from  102°  F.  to  the  normal,  but 
on  the  third  day,  when  the  aperture  closed  and  the  fluid  (H«sed  to  eso:ipt», 
coma  and  strabismus  set  in,  and  the  child  died  the  next  day. 

In  the  third  case  Mr.  A.  P.  Gould  drained  the  subdural  space  in  a 
similar  manner,  and  stitched  the  margins  of  the  theca  to  the  edges  of  the 
>  PhUadcL  Polyclinic,  Feb.,  1894. 
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wound  to  prevent  its  closing,       Iramediate  improvement  followed^  but 
four  hours  afterward  ileath  supervenetL 

Jti  the  fourth  ease  alst*  the  ehikl  tlied  in  three  hrnirs*. 

(iuiturke*  reports  ten  similar  operaiirfjis  for  liydroeephatus^  pressure 
l>eing  made  upiiu  the  skull  at  the  sanu*  time.  One  ease  was  cured  ;  in  two 
the  results  were  prohably  due  to  the  other  measures  employed  ;  in  three 
there  was  tempomry  imjirovement;  none  of  them  died.  He  calls  atten- 
tion to  the  fuet  that  the  eord  in 
infants  extends  to  the  third  lumbar 
vertebra,  hence  the  puncture  should 
be  made  in  tlie  thiril  or  fourth  iu- 
tervertebrtil  space.  In  infants  the 
Cauda  equina  in  in  two  lateral 
bundles,  sepamted  by  a  space  about 
five  millimetres  lu'oud.  The  third 
and  fourth  lumbar  spaces  measure 
eighteen  to  twenty  millimeti'es 
trjnsversely  and  ten  to  tifteeu  ver- 
tically ;  the  depth  of  puncture  to 
reach  the  eord  iu  intauts  is  about 
two  centimetres,  in  adults  about 
four  to  six  eentimrtrt^s, 

MaHan,  instead  of  nuneturing  as 
Quincke  th)es,  fL>rwanl  aud  toward 
tbe  median  line,  directs  the  point 
of  the  trtK^nr  upward  and  forward 
(Fi^.  488),  followinjLJT  the  uj>per 
border  of  the  s|iinons  process. 
Cliiimult  advis**s  the  pinicture  to 
be  made  in  the  lumbo-siunYd  space 


Mcthat!  f)f  pvinrUint  for  splnftl  driiliiiiffp: 
a,  Ouinckcs  laethod;  K  Marfan's;  c,  Chi- 
pault'ft  (CJiipault), 


between  the  hftti  luml>ar  veilebm  and  the  first  sacral,  as  this  space  is 
very  large,  and  the  ilanger  to  the  nerves  is  lessene4l,  and  the  trocar 
reaches  the  inferior  arachnoid  eul-tle-sac. 

Parkin-  proposed  as  a  substitute  for  this  spinal  drainage  to  puncture 
tlie  suimrachnoid  spane  to  relieve  the  iuterenmial  pressure  in  liydrm?eph- 
alus  and  luberuular  meningitis.  He  trephines  the  t>ccipitnl  bone,  and 
reaches  the  sulniraelinoid  space  under  the  eerebeUnni  (Fig.  48S))»  He 
rejMtrts  four  cases  with  two  rLH-overies,  and  Ord  and  \Vat**rhouse^  have 
aoded  anotlun*  ease  of  ahiiost  certain  tul>ercular  meningitis  cured  by  an 
identical    openition.     The    method    is   certainly   deserving   of   a   more 

t extended  trial. 
Stephen  Paget*  has  re<'<irded  a  ease  of  acute  nu^ningitis  in  which  he 
removed  the  {K>stenor  arches  of  the  fourth  and  fifth  cervical  vertebra?, 
ineisi^d  the  dura,  aud  rlraine*!  away  tlie  eerehro-spiual  fluid,  but  with  a 

(fatal  result  the  next  day.     The  autojvsy  showed  that  the  cerebral  ibiiinage 
^^as  insufficient.     Parkin's  opemlifin  won  Id  probably  liave  l>een  the  better. 
Browning'^  has    practised    spinal    dniiunge    in  a  iVw  cases,  without 
encouraging  results,  and  he  thinks  its  chief  value  will  probably  be  as  a 

» Berlins  klin.  Wofk,  1891,  Nos.  38  and  39.  »  Parkin,  Larusei,  1893,  ih  23  and  1244. 
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palliative  in  iiiUTtial  Irydrocephalut*.     lio  [xiintsout  the  clanger  of  ekva- 
ting  the  head  during  the  npemtion.     Duua  ^  states  that  he  has  employed 
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Vtrticul  s^i'tion  nf  \m»c  of  skull  (lunuMliati'lv  to  the  riRht  of  themwllAn  line:  o,  Imma]  iiib^imeh- 
mild  t^avity  and  its  relation  tt>  the  cerebellum ;  6,  fourth  venlricic;  e,  site  of  uvphin4«  *p«ftttr» 

the  method  three  times  id  the  "wet  brain*'  of  alcoholics,  with  two 

recoveries, 

Zieinss(*n'  and  others  in  tlie  debate  on  liii^  pa|H»r  liavc  made  an  import* 
ant  additional  eoiitrihution  to  flie  siihjeet  Zienis.sen  has  nsixl  QiiiockeV 
method  in  cerebro-spinal  meningitis,  tut)erenlar  ineningiti.s  hydroeepha- 
his,  brain- tumors,  and  spinal  atfeetions,  even  repeating  it  five  times  id 
the  8ame  patient  within  fifteen  days*  Impnivement  folhrnt^K  but  the 
final  result  was  miknuwiL  Ife  a*! vises  punettirt*  between  the  thinl  an*! 
fourth  or  fi»nrth  anil  fifth  lumbar  vertebne,  the  l>aek  of  the  child  l>eing 
strongly  flextnl  to  widen  the  spa(X»s.  He  advises  the  use  of  an  anip^lt<*<ic^ 
Tlie  iliiid  may  be  elciir  or  tnrbid.  As  much  a.s  ninety-one  cubic  <t^iiti* 
metres  of  flui<l  liave  been  withdrawn.  No  pjsitive  sati^factorj'  lKi€*terio' 
logical  cultures  were  obtained. 

As  to  the  immediate  resull,  he  observed  a  decided  leseM?ning  of  the 
headache,  and  that  a  re]K'lition  of  the  puncture  prrKluce<l  increased 
benefit,  but  the  tinal  fatal  result  was  not  averte*b  As  a  palliative  it 
would  .seem,  tlieref nre,  to  be  of  value,  es{>ecially  in  the  le*teening  of  the 
headaelie  fr«irn  h:»ssc*ntMl  intracranial  pressure.  He  oli^rvcs  that  the 
method  may  hereafter  be  of  value  in  diagnosis,  and  jxissibly  alto  in 
treatment,  by  tlie  introduction  tlirough  the  catmida  of  direct  nHHliesimcnts 
to  tlie  sjiinal  cc^rd  and  mendjranes  for  IrM^al  theraj>ensis.  H«*  injivti^l 
metljyl-violet  post-mortem  in  a  «i^  of  hydrocephalus,  and  fotiml  Umt  it 
had  n?ache*l  the  eer\  ieal  n:'gion. 

In  the  delwite  Bruns  propiscd  to  combine  puncture  with  trephiniiig 
in  order  to  further  lessen  tlie  intnicranial  pressure  if  the  trephining  alone 
did  not  reb'eve  it, 

Quincke  stated  that  he  had  done  the  operation  forty-one  times.     Hf 

'  Joum,  yrrv.  nTjff  Mmt,  />!>.,  Oct.,  1894,  p.  6^2, 
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drew  attention  to  its  pos^-^ible  diagnostic  value,  especially  as  to  the  nature 
of  the  fluid,  the  microsco])i<:'al  t-lenients  present,  the  ]>ereentage  of  albu- 
min, and  thi'  degree  uf  the  pressinv.  Tlie  nuroial  spteitie  gravity  of  the 
cereliro-spinal  Huid  is  ltM»7  to  irKflJ,  and  tlie  albumin  is  present  from  0,5 
to  1.0  part  |ier  \\H)iK  When  the  propurtiuu  of  tlie  latter  rises  to  1  or 
2  jmils  |H?r  1000  tlit're  is  an  aeiite  inereas*'  in  the  inflanimatiou  and  the 
exudation.  If  the  tfuid  is  bh>i}dy,  the  inflammation  is  uf  a  higlier  gnide. 
lU'  has  i^eim  tlie  albumin  rise  to  3,  5,  and  even  7  parts  per  KKX).  The 
normal  pressnre  is  untler  150  milhinetrt's.  In  some  eases  it  may  rise  to 
500»  or  even  700,  nun.  tininckp,  and  alsi>  Sdili,  have  endravoretl  to 
e*!itablish  eontinuous  drainage  In'  incision  and  tubing,  hut  without  success, 

iNTRASPiNAii  Division  of  the  Posterior  Nerve-eoots  for 
Inveterate  NEtmALoiA. 

Seven  eases  in  whirh  this  oiK^ratiou  has  been  done  have  been 
recordeiL  The  first  was  done  by  Al>be  in  a  man  of  forty-fourJ 
For  fourtei'U  months  before  tlie  oinniition  he  had  sutltTed  from  neur- 
algia of  the  brachial  plexus.  The  nerves  of  the  arm  were  first  stretched, 
and  later  the  arm  was  amputated  at  the  slnmlder-joint.  Dana  then 
prop4)sed  that  the  spinal  Cf^rd  shouhl  be  exposr<l  witli  a  vit'w  either  to 
the  reuMival  of  tlie  tumor  or  to  n:rnedy  any  inflanimat<»ry  proi'(»ss  if 
either  of  these  lesions  sliould  he  iViiuid,  and  if  neither  <d*  them  existed 
that  then  the  pfjsterior  roots  of  the  nerves  should  be  divitled  within  the 
Fpinal  canal,  I)eccnd>er  1^1,  1HH8^  Abbe  put  in  pnictiee  this  suggestion* 
Half  of  the  posterior  arcfi  <if  the  fourth  and  all  of  the  anlies  of  the 
fifth,  sixth,  ami  seven  I  h  cervical  vertebne  were  removed.  The  dura  was 
exposod  ff>r  two  inelu»s»  fmt  no  tnmor  was  found,  Tlie  intervertebral 
fonimiiia  were  then  explored  iiy  a  enrvcd  hook,  and  the  sixth  and 
seventh  oerviral  nerves  wvre  stretch wl  so  tliat  a  shurt  hioji  of  each  was 
raised.  The  oijcrati^ju  was  done  lief  ween  the  dura  and  the  b<aie,  as  the 
dura  had  not  l)een  r>j)ened.  Tlie  flfth  nerve  could  not  be  raised  by  the 
hook  without  exciting  considcnilili^  hemorrhage.  Tile  sixth  ami  seventh 
nerves  were  tlK'U  cnt  across  just  outsidt!  tiic  tlnm,  both  motor  and  Sfust^ry 
roots  thus  liciiig  diviiled.  The  wound  was  packtd  with  iodotbrm  gauze, 
but  not  closed.  The  neuralgia  Rion  n  turned,  and  aecordingly  two  days 
later,  without  ether,  the  wound  was  exposed  antl  the  dura  opened.  It  is 
noticeable  that  '*  the  dura  was  scanrly  at  all  sensitive  to  cutting,"  in  con* 
tradi(»tion  to  Mr,  Horsley^s  statenif^nt  that  in  sjmial  o|H*rations  profound 
anfcsthesia  is  retpiiriHl  wh<^n  the  diini  is  divided,  t»n  aerount  of  its  extn-me 
sensibility*  The  posterior  roots  of  the  seventh  and  i^gfith  eervieal  nerves 
were  now  divided  witliiii  the  dura, the  chira  lieing  then  sutured  with  rat- 
gut  and  the  entiiv  woum!  elon.'*!.  The  character  c»f  his  |jain  changed 
S4jme,  and  in  Januar\%  18tKl,  Dr.  Al>be  wrote  me  that  the  patient  "still 
had  e<>nM\lerable  nt  uralgia,  if  his  statements  can  lie  taken  for  truth." 

In  tltc  .V.  V.MtfL  /\Vro/v/,  July  2(»,  ISnO,  Ablx^  reports  a  s<_'Coud  case, 
which  J  had  tlie  ]>leasure  of  witnessing  myself.  The  dura  was  ojwned, 
and  a  porti(»n  of  the  |xisterior  roots  of  the  sixth,  s(/venth,  and  eightli 
eer\*ical  and  first  dorsid  nerves  was  exseeted.  As  in  the  former  east',  the 
relief  was  only  temjMirary,     The  parts  supplied  by  the  dividecl  nerves 

'  N.  r.  Med,  Ret,,  Feb.  y,  1889. 
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were  persi>itciitly  aiursthotlc,  but  the  pain  returiKMl  just  a??  in  so  xxmaif 
east'8  of  neiirei'toniy  fur  tie  douloureux,  and  tlie  couditiun  of  the  tiecxMid 
patient  W'AS  i^raetieally  the  same  as  that  of  the  fir^t. 

TFie  tliird  Piise  is  n-portetl  })y  Bennett/  a  man  with  coiistitiitioiial 
syphilis,  wlto  luul  sutfertH^i  agonizing  pain  in  the  lellt  leg.  and  Liti*r  in  the 
latissiniiL^  ilorsi  and  e!>'et(ir  spina?  musettes,  with  violent  spaj*ius.  After 
an  ineision  over  the  tihia  whieh  gave  no  relief  the  leg  wa8  aniputat<:*d  at 
the  knee.  The  striatic  nerve  was  then  stretched,  and  finally  exciMid 
without  any  henefit.  By  an  ineision  six  inehes  long,  with  liA  centre  at 
the  eleventh  dorsad  spinc»  the  lower  four  lumhar  nerves  w*ere  divided. 
This  tlivision  canstHl  arre.st  of  the  imlse,  whi<*h,  liowever,  returrii^d  upon 
gentle  pi-essure  upon  the  cord  with  a  warm  s[>onge.  Then  the  first  two 
sacral  nerves  were  (liviJed,  this  als^i  1)eing  fiillowed  by  a  i^invilar  eftVvt 
upon  the  heart.  Bennett  diseovered  later  tliat  lie  had  nut  divithMl  tli«* 
second  lumbar,  a.s  he  liad  tlionght  at  the  time  of  operation.  On  the  fifth 
day  the  patient  was  eomfnrtahle  aufl  without  any  i^iin,  though  the  ^pasmii 
had  returned.  By  the  tenth  day  the  wound  was  heakKl,  Unfortunately, 
on  the  eleventh  day  Ik*  suddenly  dierl  from  cerebral  a|mplexy.  The  pMt^ 
mortem  shnw<Ml  st^k^rosisof  the  posterior  nxit'Z<:>ne  and  the  columns  of  GoIL 
Two  other  eases  were  reiM^rted  by  Horsley  at  the  International  Con- 
gress of  18W  in  Berlin,-  In  fine  of  them  (the  fourth  <^se)  the  jiosterior 
roots  of  the  eighth  and  ninth  don«al  nerves  on  the  right  side  were  reserkti 

with  tempi rary  relief,  but  the  neur- 
algia returned  in  other  nerves,  Fn 
the  other  (the  fifth  c:ise)  th<*  |M>sterior 
ro«it8  of  the  ^^eventh  and  eighth  cer\*i- 
cal  were  rcisec^ted,  with  "  much  ndief,** 
Abbe  has  re<:»ently  reportinl  a  sixth 
i^a^\^  a  man  fort}^  veal's  of  agi%  who 
had  had  spastic  paralysis  of  die  riglil 
arm  and  leg  since  chUdhcK>d,  with 
atlietoid  m«»tion  of  the  upj>er  limb 
and  great  |jain,  8o  that  the  ami  had 
l>een  amputated  at  the  Sihoulder-joint 
five  year^  before  the  renx'tlon  of 
the  8])inal  nerv^e-rocjts,  which  wiu* 
done  June  4,  1894.  A  quarter  *»f 
an  inch  of  the  fifth,  sixtJi,  seventh, 
and  eighth  cer\ieal  and  fir^l  dorsal 
ner\"e.s  was  resected  (Fig.  4fH)),  and 
in  addition  to  that,  as  tiie  ami  wju 
gf3ne  and  section  of  the  anterior  nerve- 
roots  wiujid  not  involve  loss  of  funo 
tion,  and  might  prevent  the  athctoid 
movements,  the  anterior  nKits  wen» 
cut,  excepting  that  of  the  fifth,  which 
was  left  intact  on  accoimt  of  \t%  relation  to  the  phrenic  nerve.  ♦*The 
pain  abated  yery  much,  and  the  spasms  almost  entirely  clj^api>eared  after 
the  operation,'* 

•  Mtd.-Chir.  Tram.,  1880,  Ixxii.  p.  329.  «  BriL  Mtd.  Journ.,  U^  JL  PiS». 

•  Annah  of  tSuri/Fry,  Jan^  1895,  p,  53. 
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IMiif^ram  of  intradural  rvsectinn  of  t»n«teHor 
rofits  of  bracbiiLl  p1ezu«t  with  section  of 
Uie  anterior  roots  (Abbe). 
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He  also  reports  at  the  same  time  on  the  condition  of  his  two  former 
similar  operations  after  an  interval  of  five  and  six  years  respectively : 
"  In  both  there  had  been  very  great,  but  not  complete,  relief  from  pain 
up  to  the  present  time." 

McCosh  reported  a  seventh  case  at  the  same  time  with  Abbe,  in 
which  he  had  cut  two  of  the  posterior  dorsal  roots,  though  no  ansesthesia 
followed,  owing  to  the  free  anastomosis  and  overlapping  of  the  branches 
of  these  nerves. 

One  advantage  of  the  operation  was  pointed  out  in  the  very  first 
case  by  Dana :  that  is,  if  a  tumor  or  other  lesion  exist,  it  can  be  dealt 
with  during  the  operation,  instead  of  division  of  the  posterior  nerve- 
roots. 

The  result  obtained  in  these  cases  is  similar,  of  course,  to  that  which 
we  obtained  by  neurectomy  for  tic  douloureux.  In  both  operations,  if 
the  disease  involves  the  peripheral  nerves  alone,  the  result  is  somewhat 
unexpected,  inasmuch  as  in  sensory  nerves  the  Wallerian  degeneration 
proceeds  centrally,  and  should  have  destroyed,  therefore,  the  spinal  ends 
of  the  ner\'e-fibres.  The  pain  of  neurasthenics,  or  the  "  pain-habit,"  as 
it  has  been  called,  seems  to  be  so  establii^hed  by  the  long  duration  of 
these  cases  that  an  earlier  operation  would  appear  to  promise  better 
results.  Abbe's  own  opinion  is  '*  that  the  operation  is  a  safe  one,  and 
if  the  hysterical  element  can  be  eliminated  from  any  proper  case,  it 
should  be  tried  still  further,  inasmuch  as  it  cannot  disable  the  arm  in 
the  slightest  degree,"  the  motor  roots  being  left  intact — an  opinion  in 
which  I  fully  agree.  I  have  recently  stretched  first  the  brachial  plexus, 
then  the  ulnar  nerve,  then  resected  the  ulnar  ner\'e,  and  finally  ampu- 
tated at  the  shoulder-joint  in  a  precisely  similar  case,  in  which  I  urged 
the  patient — ineflfectually,  however — to  allow  me  to  jjerform  the  intra- 
spinal division  of  the  posterior  roots  in  the  early  stage  of  the  disease. 

The  technique  of  tne  operation  is  that  of  an  ordinary'  laminectomy 
(p.  858)  up  to  the  disclosure  of  the  dura.  This  is  then  opened,  the 
nerves  identified,  and  the  ]X)sterior  ner\e-roots  alone  divided.  If,  as  in 
Abbe's  last  case,  the  limb  has  been  anii)utated,  but  the  spasms  ])ersist  in 
the  stump,  the  anterior  ner\'e-roots  should  also  be  divided.  In  onler  to 
identify  the  nerves  one  has  to  deal  with,  it  is  advisable  to  nick  the  skin 
opposite  the  spine  of  any  selected  vertebra ;  for  instance,  the  seventh 
cervical.  When  the  cord  and  nerves  are  then  exjKjsed,  one  can  count  up 
or  do^vn  and  readily  fix  u]H)n  the  nerves  which  he  is  seeking.  The 
closure  of  the  wound  and  the  after-tn^tnient  are  the  same  as  after 
laminectomy. 

The  resemblance  of  this  oixjration  to  that  of  neurotomy  of  the  fifth 
ner\'e  in  trigeminal  neuralgia  has  already  been  s|K)ken  of.  The  ojwration 
is  one  of  not  a  little  mechanical  difficulty  and  nicety,  but  not  of  excess- 
ive danger,  no  one  of  the  six  aises  having  succumbcHl  to  the  op<»ration. 
The  recent  successful  operations  upon  the  Gasserian  ganglion  would  lead 
me  to  suggest  that  the  ganglia  on  the  jK)sterior  r(M)ts  should  be  broken 
up,  as  well  as  the  posterior  nerve-r(K)ts  r(»sected.  It  may  Ik»  argued,  of 
course,  that  resection  of  the  ner\e-roots  cuts  off*  all  connection  between 
the  nerve  and  the  ganglion  on  tlu*  one  side  and  the  cord  on  the  other, 
but  we  know  the  extraordinary'  pow(»rs  of  recupc»ration  and  re-<»stablish- 
ment  of  peripheral  ner\'es,  as  in  the  fifth,  and  hence  the  very  small 
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portion  of  the  root  which  can  be  exsected  within  the  dura  may  possibly 
allow  the  gap  to  be  closed  and  the  continuity  of  the  nerve  thus  to  be  re- 
established. I  have  seen  in  several  instances  the  inferior  dental  nerve 
reproduced  in  the  entire  length  of  the  inferior  dental  canal.  Hence 
destruction  of  the  ganglion,  as  well  as  resection  of  the  nerve-root,  may 
possibly  make  the  results  of  the  operation  more  certain.  Of  course 
care  should  be  taken  not  to  injure  the  motor  root  while  breaking  up  the 
ganglion.  As  in  trigeminal  neuralgia,  the  peripheral  operations  are  leas 
dangerous  than  the  central  one,  and  for  a  time  are  efficacious.  Hence  it 
is  probable  that  peripheral  operations  by  stretching  or  resection  of  the 
nerves,  or  even  amputation,  might  be  justified  before  the  posterior  nerve- 
roots  are  divided,  but  my  own  opinion  is  in  favor  of  a  primary  resection 
of  the  nerve-roots  in  view  of  the  failure  of  repeated  and  serious  opera- 
tions, such  as  even  amputation  at  the  shoulaer-joint  or  in  the  thigh. 
When,  therefore,  we  have  to  deal  with  such  neuralgias,  intraspinal  resec- 
tion should,  in  my  opinion,  be  rather  the  first  than  the  last  operatioD. 

Technique  of  Laminectomy. 

The  details  of  the  various  operations  on  the  vertebrae  and  spinal  cord 
have  been  left  till  the  present  section  because  they  are  all  more  or  leas 
alike,  and  are  almost  always  b^un  by  the  removal  of  the  laminae  of  the 
vertebrae.  This  operation  is  variously  known  as  lamneetomy,  laminec- 
tomy, and  laminectomy.  The  former  terms  are,  it  is  true,  more  correct 
from  the  philological  point  of  view,  but  the  last,  though  a  hybrid  of  Latin 
and  Greek,  has  been  so  generally  used  that  I  have  aclopted  it. 

The  back  should  be  cleansed  in  the  usual  way  over  a  very  large  area. 
If  the  person  be  very  hairy,  of  course  the  back  should  be  shaved.  The 
preparation  of  the  hands,  instruments,  dressings,  etc.  is  tliat  usual  in  any 
ordinary  aseptic  or  antiseptic  operation. 

The  shock  of  a  laminectomy  is  almost  always  severe ;  hence  every 
precaution  must  be  taken  to  avoid  it.  Dercum  has  therefore  very 
properly  proposed  that  it  should  be  preceded  by  complete  restfulness  of 
mind  ana  body ;  that  a  primary  hypodermatic  injection  of  strj'chnine 
(gr.  j^^)  be  given  ;  that  the  patient  should  be  kept  warm  by  a  hot-water 
bed  or  hot  bottles  and  blankets ;  and  tliat  atropine  and  caffeine  be  used 
hypodermatically,  or  a  rectid  injection  of  coffee  l)e  used. 

Mr.  Horsley  has  called  attention  to  five  especial  dangers :  First,  that 
of  hemorrhage.  This  is  always  considemble  in  amount,  but  with  modern 
methods,  and  espec^ially  by  means  of  haemostatic  forceps  and  pressure  by 
sponges  dipped  in  hot  water,  it  is  not  a  danger  which  any  surgeon  of 
experience  should  fear. 

Secondly,  difficulty  in  clearing  the  neural  canal.  This,  too,  with 
ordinary  care,  and  especially  after  one  has  had  experience  in  a  few  cases, 
as  a  rule,  can  be  dismissed. 

Thirdly,  physical  difficulties  in  treating  the  fracture<l  vertebrae.  This 
danger  in  part  has  already  been  considerwl.  In  a  great  many  cases,  of 
course,  the  vertebrae  are  hopelessly  fractureil  and  displacetl,  and  cannot 
be  dealt  with  satisfactorily.  Unfortimately,  we  are  not  often  able  to 
judge  of  the  severity  of  the  fracture,  excepting  after  it  has  been  revealed 
by  the  operation. 
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Fourthly,  the  hopeless  nature  of  the  damage  to  the  spinal  eorcl.  In 
a  very  kirge  mniilH-r,  ]*rol>ably  the  majority,  of  cashes  of  fmt*tiire-(Uri- 
locatton  the  vonl  has  j^iittered  so  >eveivly  tliat  its  regeneration  is  hope- 
less. Even  in  a  cast%  however,  where  the  vuvtl  is  ahnost  difilnent,  as  in 
8('liefle's  ciise  (p.  822),  oeeiisiona!  l»eneht  will  rusidt  even  to  a  striking 
degree. 

Fifthly,  the  danger  of  septie  infeetion.  Witli  modern  gnrgery  there 
shi»nhl  not  he  any  eonsiderable  danger  of  septic  infeetion,  exempting  in 
those  east*-s  in  which  the  fraetnre  is  etmiptaind  and  infection  has  taken 
plaee  before  the  surgeon  sees  it,  or  in  those  eases  in  whieh  a  fistula 
results,  especially  from  too  prolonged  use  of  a  dniinage-tube :  as  a 
ruK\  therefoiv,  tliis  should  be  removes!  within  twenty-four  or  forty* 
eiglit  hours, 

Sixtldy,  to  these  dangers  White  has  very  justly  added  the  clanger  of 
anicsthesia  in  tlie  prone  [Kisiticai,  tlie  alHloniinal  mnseles  being  paralyztHl. 
This  is  a  very  rtal  danger,  and  was  well  illustrated  in  one  oi*  my  own 
cases,  in  wineh  the  |>atient  eanie  ver\'  near  dying  from  apno  a  during 
ana^slh«*sia,  even  in  the  dorsid  }Kisition  and  before  I  beg*an  to  operate. 
After  Wing  etherizetl,  htwever,  he  bore  tlie  o|H*i*ation  very  well. 

As  tlie  initial  hemorrhage  will  Ik*  nither  profuse,  the  sui^eon  should 
not  have  less  than  two  dozen  hannostati*-  forceps.  He  should  also  have 
rongeur  and  other  bone  furerjis,  rasjjatories,  and,  if  a  trepliiue  is  used,  it 
shoulil  he  a  half-ineh  in  diameter. 

The  j>atient  is  plaeeil  in  tlie  ^^tnis  positiim,  requiring  the  atlmiuistra- 
tion  <»f  the  ana?sthetie  in  a  most  untavorable  position,  espeeially  if  the 
injury  is  lugh  up  and  bus  pandyzed  the  respirator}'  museles  exeepting 
the  diaphnigm.  Tlie  faee  sludild  l»e  brought  t*^  the  edge  of  the  table. 
The  amesthetizer's  task  is  a  most  serious  one,  and  tliis  resjKiusible  post 
should  be  occupied  only  by  a  man  of  large  experience,  riuiek  observation, 
and  gfMKl  judgment,  Hypo<lermatie  syringes,  charged  with  strychnine, 
digitalis,  and  atropine,  shouhl  Ih?  at  hand.  The  patient  should  be  well 
proteettHl  from  ehilling  by  blankets  and  by  hot-water  bottles^  <^r  ^^till 
better  by  a  talile  the  top  uf  which  consists  of  steam-jiiping,  so  that  the 
patient  can  br*  readily  kept  wiirni. 

The  incisirtn  is  made  in  the  middle  line,  lour  inches  Ireiug  the  niin- 
iuHun,  and  as  nnieh  longer  as  the  extent  of  the  operation  denumds.  The 
rese<'tit;n  should  not  be  limited  to  one  or  two  arehes,  but  should  be  a 
large  one,  often  involving  the  removal  of  five  or  six  arches.  I  have 
ahvays  fonnd  a  single  linear  ineision  sufficient,  thnugh  incisitms  in  the 
shajte  of  T»  V,  uv  H  have  been  propcjsed.  Bullanl,  Burrell,  Ablx%  Daw- 
barn,  and  l^rban^  have  projKx-^l  an  osteophistic  resi'ctiot^  ;  that  is  to  s;iy, 
that  the  spiufwis  processes  or  arches  of  the  vertelvne  should  be  eliiselletl 
or  bitten  away  irom  the  bodies,  lifted  with  the  nuiseles,  and  replaced 
with  the  flap  «jr  flaps  later.  This  of  course  requires  an  H  or  aLJiucision 
(Fig.  491).  I  have  never  found  it  necessary  to  niake  such  an  osteoplastic 
resection,  and  have  been  quite  eontent  witii  removing  the  arches.  If  an 
f osteoplastic  resorption  is  ma<l<*  and  the  arches  are  n'jilaced,  their  edgea 
should  be  carefnlly  rounded  nfl',  s^i  that  there  woidd  l)e  no  splinters  to 
wound  the  cord. 

Chipiiult"*  has  ix)inted  out  that  in  a  normal  spine  the  arches  are  of 
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little  value  in  producing  solidity  of  the  s]jine,  but  that  when  the  bodial 
are  gone,  as  in  Fott\s  disease,  the  arches  replace  t!ie  iMxlie^  to  some  extenti 
in  securing  a  stable  spine.    Pack  '  has  nt»te<l  a  re-fracture  by  flight  effortj 


Fjo.  491. 
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even  a  year  after  a  laminectomy.  Hence  Cliipault  urges  an  «>st6opljii*tS 
rejection,  ancl  that  the  staliility  uf  tlie  spine  shall  be  increased  by  ?*utur 
or  ligature  of  the  s]>ine  and  lamina\  and  c>i>ecinlly  by  a  bilateral  intei 
laminar  ligature  in  a  figiu'c  of  H,  Tire  osteoplaMie  c»jjerat ion  b«'ing  a  l(»r 
and  dittienlt  onejic  pruposes  that  it  sliould  Ik*  n'place<l  by  a  subficri^^i^tea 
reseetiou,  after  the  method  of  Oilier,  except  in  tubercuhir  disease  of  tf 
arches,  which  is  rare.  He  reports  6  such  o|*emtionir  with  3  autoi>siee,  s 
states  that  the  operative  result  was  very  satisfactory. 

Horsley  has  rcH^-onnnendcd  that  the  hinibar  aponeurosis   should 
divided  liy  an  incision  at  right  angK^  to  the  fir^t,  but  I  have  never  foun 
this  uecdfuL 

The   muscles   ai'^^-   first   sepimted    from    the   arches   uimu    ope  nidt 
(Fig.  492),     In  doing  this  I  have  been  careful  to  follow  the  iidviea  ofj 
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Horsley,  not  to  do  it  with  blunt  nL*j>atories,  but  by  clean  cuts  of  the  kaife. 
'^hLs  is  the  mure  iixipoitant  because  the 
inal  nuii^^les  einijsist  largely  uf  slips 
running'  i^hort  distances^  anrl  any  blimt 
iiistruiuent  leaves  the  tissue  iu  tatters 
whieii  may  rmdily  uudi-rgo  necrosis. 
Wlien  the  uiuseles  have  been  well  st^|>- 
anited  from  the  arelies  a  mspat^jry  eun 
tiien  be  usc*d  with  advantage  to  senipe 
away  the  remaining  mustadar  tiissiio 
which  still  adheres  to  the  bone,  and  thus 
to  obtain  a  eleiir  field  of  operation. 

Dunng  til  is  dissect  i«jn  the  hemorrhage 
iii  XL'ry  free,  and  I  have  tonrul  Ilorsley's 
methrKl  of  dealing  witli  it  the  best,  I>jirge 
arteries  may  be  seized  by  an  assistant 
with  hfemostatic  forceps,  but  the  operator 
8honUl  not  waste  any  time  by  attempting 
to  do  so.  The  more  ipiickly  he  exjwj.'^s 
the  bone  and  imeks  tht^  Wiunal  thonrugldy 
with  s|M>nges  wrung  out  of  very  hot  water, 
hot  as  r^au  be  borne  by  the  liands  of  the 

ipt*nitor,  the  less  will  be  the  amount  of 

»K»od  lost.  I  have  usually  deferrcil  the 
final  cleansing  of  the  arches  until  after 
the  hemorrhage  lias  been  arrestetL  As 
S4X)n  {IS  one  side  lias  been  packed  tlie 
mnseles  are  separated  from  the  bones  on  the  other  side^  and  that  in 
tuni  is  paeketh  By  the  time  that  tht^  second  dissection  has  been  made 
and  the  wound  packed  the  iirst  will  l>e  ready  for  tlie  final  clearing  of  the 
anrhes. 

To  make  an  oiK^ning  into  the  canal  Mr.  Horsley  has  de\nsed  some 
excellent  and  }K>wcrful  angular  bone-forceps.     Other  snrgeons  prefer  tcF 

Be  a  trejvhine,  but  I  have  found  tlic  mt'thod  dcscribQil  below  S4>  siitisfac- 
ry  that  I  have  never  resorted  to  iithcr  meiius.  If  the  trephine  be  us<h1, 
e  c^dge  should  be  placed  close  ngJiinst  the  spinons  processes,  lest  the 
intervertebml  nerves  shonhl  lie  wounded  by  the  penetration  of  the  tre- 
phine, I  divide  first  the  intcrspinous  ligaments  by  a  kniie.  Care  must 
\h?  taken,  however^  that  the  knife  does  not  p«*netrate  the  canal  and  wound 
the  membranes  fU'  even  tlie  conb  In  the  d*irsid  region  the  himinie  s*)  ftir 
overlap  each  other  that  this  is  not  practically  a  ilauger,  but  in  the  cervical 
antl  lumbar  region  it  is  very  ii«)ssible  to  wound  the  cord  by  a  slip  or  too 
deej>  cut  by  the  knife.  It  would  seem  aliut»st  needless  to  caution  a  sur- 
geon against  a  possible  wound  *>f  the  vertebral  artery  if  the  operation  is 
in  the  cervical  region,  but  t  liipault '  states  that  iu  at  least  three  eases 
sjK»ei]y  death  has  resnlted  from  such  a  wound.  I  have  not  been  able  to 
dm  I  any  such  rcconled  cases. 

Having  thus  isolate^l  one  of  the  spinous  prticesses  by  the  knife,  I 
then  quickly  gnaw  it  away,  together  witlr  a  part  of  one  of  the  arches^  by 
the  double  rongeur  forceps  (Fig.  493).    As  soon  as  an  openiog  is  effected 

"  Mev.  dc  air.,  1892,  685. 


First  sta^e  In  Ijunlnectomy :  exposing 
the  muscles  (CWpuuit). 
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into  the  canal,  I  have  imind  the  best  instruraent  to  l>e  the  rongeur  fi»r- 
ceps  whicli  I  originally  devi.^Hl  for  linear  cmniotomy  (Fig.  494), 


Fig.  493, 


■^JpT^TuCO .  Frtl  L'A  . 


L{ler'8  double  mogvur  furcvps. 


cliii^olj  of  ccmrse^  can  he  use*l,  but  I  tliink  thiit  my  rongeur  fiirceps  not 
only  efiect  removal  of  the  arches  more  qiiiL-kly,  but  mv  mneh  eafer,  a£ 


Fig.  494. 
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Keen*!  rongeur  rorcei«  for  laminectomy,  linear  cminiotoray,  etc. 

they  avoiil  all  jarring,  and  a  slip  of  t!ie  eliisel  niitrbt  wound  the  cor 
some  of  the  nerves,  I  liave  oftuii  found  nitljer  sluirp  hf*rat»rrhagi* 
the  vessels  betweru  \\iv  lauuu;e  or  witliiu  tht*  spinal  eaiml,  esjR-eiidly  the 
veins,  but  this  is  I'tl'ui'tiveiy  controlkJ  in  a  short  time  by  pi*est«ure  anil 
hot  water.  The  an4ies  being  removed  (Fig.  41J5),  a  m<»derately  thick 
layer  of  fatty  tissue  still  ohs<*nres  tlie  mcmbnines  of  the  eoixl.  In  it  lies 
a  plexus  of  considcrahle  veins  wfiii'li  sonu  times  give  tenn>i>nir}'  troublt*, 
but  the  blcediug  is  ngain  easily  cnutrnlled  by  pressiin^  and  hot  waM 
This  tatty  tissue  is  Ivcst  treated  by  divitling  it  carefully  in  the  mi^lcT 
line,  pushing  it  to  eaeh  side,  and  j^wieking  with  i;mall  bit*?  of  sponge 
gauze  to  pnxlnee  piTssun*.  Of  etuirse  it  must  l>e  wirefuUy  scN?n  x\ 
every  one  of  these  is  removed  before  the  ojienition  is  finished. 

The  dura  shfUild   now  be  iuspeeted  to  observe  whether  it  puksiitd 
If  not,  the  aliscnee  of  sneli    |>ulsiition    is   generally  due   to  anln^ioi] 
8Wclliug  (»f  \\iv  erinl,  or  other  cause  of  interfcreue**  with  the  e<mtinnfty 
of  the  f^ubdural  space.     If  there  is  lilood  under  rhe  dnni,  the  latter  vd 
he  hlnish  or  jjurplish  ;  if  pnn,  yellowish  ;  and  if  a  tumor  is  prt*st»nt  i 
there  is  any  increase  in  the  tpiantity  «»f  cerebro-s|*inal  fluid,  the  inei 
lension  and  elasticity  of  the  flura  will   be  [K"nT'ptil»le  by  touch. 
membranes  and  eonl  mny  now  be  earefnlly  drawn  first  to  one  si*le 
then  to  the  otlier  by  means  of  an  aneurysm   ncn^dlc.  the  cnrvcxl  en<l 
Allis's  blunt  diss^^etor,  a  retnietor,  <»r  any  similar  instrument^  in  onhT  I 
expose  the  l>odies  of  the  vertebne  for  obscr\*ation  or,  if  nece^asarj^ 
operation. 
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Mills  has  projx^sed  that  if  it  is  nwdfiil  nnv  ur  twn  nerve-mots  should 
divided,  Init  this  woidd  hv  m\  iimisual  iieirssity.  If  it  is  il(>rR%  hc»w- 
ever,  tlie  iierve-nMits  slioid<l  Ue  hUtiHW  hotore  the  operatioJi  i.^  terriHnatetL 
In  order  to  make  such  observation  or  operation  on  the  vertelvral  iKMlie.*. 
diipurdt  (jhiees  two  eusliion^,  some  distance  ihnn  eaeh  other,  imder  tJie 
alidomen  of  the  (Viitient,  so  that  the  sjiiiie  will  be  eoneave  jH»steriorly, 
w  h  ie  h  will  fa ei  1 1 1 a  t  e  t  h  e  d  i  spl aeeni  en  t  o  f  t  b  e  <  'u  ril  ( F  i g.  4  7  6 ) .  T  h  e  n  e  rx'e> 
are  surticiently  elastie  to  allow  of  nioderate  stretehin^^  If  any  extradural 
tuoiur,  tbiekeniii^  of  the  euiineetive  tissue  iKitween  it  and  tlie  \nmt\  hony 
^ruwtJi,  or  pre^asure  by  ilisloeatiun  of  fractnre  of  tbe  hnniiue  or  biKlies  of 

the  vertebne  c>r  ear  ions  or  nee  rosed  bone, 
as  iu  Pott's  disease,  is  discovered,  suit- 
able treatment  ciui  now*  be  instituted 
(Fi^^s.  49t>,  -i'Jl). 

Whether  the  dura  should  lie  opened 

is  a  more  serious  quest  ion   in  the  spine 

than   in   the  brain.      In    the    latter  the 

--^      oinming  ran  be  clothed  witliout  draiuage, 


Fig,  496, 


s<^e^ 


ond  stmre  tn  Inminpctfimy :   verte- 
bfttl  ruual  laid  ujien  (ChijuatiU). 


Pott's  disease:  the  dnrk  lfrn?«  iiidifnti'  Uie  ptjrtion  of 
the  tKnIks  lit  )x"  rvuioTeU  if  IjijjaiJiai. 


and  thus  we  eaii  prevent  the  continuous  eseaiw  of  the  eerebro-spiiial 
fluid.  After  an  operation  nfmii  the  spiif,  lnvwever,  tlie  injury  to  the 
thick  museles  will  scmietimes  prevent  absolute  primary  union,  and  so 
favor  the  formation  of  a  fistula,  and  the  wound  is  so  extensive  and  deep 
that  a  drainnge-tube  is  iisnally  Fecpiired,  and  this  tends  in  the  same 
dirt^'tioii.  The  mere  temiRirarv^  eseajM-  of  thr  eerebro-sjiinal  tluid  is  not 
in  itst'lf  s<i  dangerous.  On  p.  795  a  ease  of  Rolison's  is  referred  to  in 
whieh  H5  ouners  were  intentionally  removed  by  aspirati<ni,  and  I  hiive 
not  nnt*ommonly  seen  a  lartxc*  c|Uinitity  lost  at  o|H'ration  mid  rontinuously 
eseajK*  fur  some  days  afterwjird  without  any  ill  efl'eets.  But  if  a  fistula 
results  and  the  eerebm-spinal  Hnid  estrapes  continuously,  this  is  a  source 
of  aunoyanee  and  irritation  ttrthe  surrounding  ?kin  and  requires  constant 
re-dressing,  and  has  one  far  more  serious  source  {d'danj^er—nanielv,  that  it 
ie  almost  impossible  in  repented  dnssinps  to  avoid  inf'ectit*n,  with  sul)se- 
|uent  meningitis,  myelitis,  and  often  death.     In  spite  of  tliese  objeetioiis, 
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however,  it  is  generally  best  to  open  the  .spinal  dura,  an<l,  if  po^*ble 
when  the  operation  is  completed,  to  suture  it  with  a  continuous  catgut  nr 


Fig.  497. 
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Pott's  dleeaae:  the  durk:  line  indicate;!!  the  portion  of  tike  bodies  to  be  rezooved  (Urfaui). 

fine  Hilk  glover^s  suture  in  onler  to  obfciiu  iinrac^tliate  union.    If  the  dur 
is  lint  opened,  we  fai!  to  learn  the  exact  conditiun  of  the  ^ribdunil  f\ 
and  of  the  eord  itself. 

Having  r>p(;ned  the  dora,  the  i^ulMhiral  space  ctni  be  exph»rf*«l  ' 
by  linrsley's  dural  separator  or  by  an  nrdinary  l>ent  j»mbe.  1 
be  explored  upward  and  downward  as  far  its  is  deenietl  netwssjiry. 
too,  tlie  extradural  spaee  l>etwecn  the  dura  and  the  lamime  ^htadd 
explored,  in  order  to  determine  whetlier  there  are  any  irregularities 
olistntetioiis,  I'meture,  dishx-ation,  etc.  If  there  be  a  tumor  on  the  t^ur- 
l:u'e  of  the  eord,  it  may  now  be  removed.  \i  it  infiltrate  the  snb^tanec 
of  the  eorf!,  it  is  inopenible. 

If  the  eor<l  has  lieen  ernshed  or  injured  by  aecident,  any  K|dinter«  iA 
bone  shoulil  be  remove!,  and  any  eousidenilik'  irregularity  duf  Ui  dl*hij 
ration  or  fraeture  of  the  Imdies  or  arehes  of  the  vertebra?  shouhl  Ik*  «i 
fidly  removed  by  the  gouge,  ehisol,  ete.  (Figs,  496  and  497). 

Attempts  have  been  made  by  Morris,  Abln*,  and  Mavdl  t 
eord  its*;'lf,  but  without  sueeess.     Duuean  *  luis  stiteht^I  its  - 
and  below,  but  equally  urisueeessfully,    Leekey  *  lia-s  ev*en  goa«»  »>  fur  aij 
to  propose  to  shorten  the  spine  by  removing  a  |mrt  or  the  whole  \ 

^  Blin.  MeiL  Jminu,  March,  18S9,  p*  883.  *  Briu  Mid  Jourm,,  Ckt.  1,  IB 
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vertehni  or  p>rtinns  of  two  ailjuceiit  v<*rt<^tini'  hy  goug:^^  or  drilU,  a  pro 
riftlurc  wliicli  is  uiily  iiuiitiuned  t<»  Ik'  ctuKlemni'd. 

^Tlle  nerves  when  tliey  hnvv  eruergrtl  fnnn  the  conl  are  peri  pi  le  nil 
nerves,  aiul  shoidd  be  treatwl  hy  suture  jiLst  us  any  otlier  pails  of  the 
body. 

Sometimes  it  is  l)etter  n(»t  to  sutiiri'  the  tlieeii,  [>nt  ti>  leave  it  ojkjii. 
lIorHley  in  liis  first  «tse  of  tuiiior  h'tl  it  open  ittr  tour  inehes,  and  I  have 
done  tphe  siime  to  uenrly  the  same  extent,  my  purpose  being  to  relieve  the 
increased  jiressiire  on  the  et^rd  from  its  swelling,  due  probably  to  n 
^sjTingomyelia  (p,  H49).     In  neither  ea^iie  did  any  ill  i-esult  follow,  though 

Fir„  498, 


rtcAtrix  alter  laroinectomy  for  pmbabic  Byrfngomyelia  (Keen). 


lie  might  imagin<'  that  th<'  eieatri<Mal  adhesions  of  the  soft  parts  to  the 
posterior  snrfaee  of  the  eonl  niiglvt  be  iujnritms.  The  omission  td'  the 
Hiiture  also  favors  the  eoutinuous  es4'ajie  of  the  et^rebro-spinal  fluid, 
whieh,  as  lias  bee^n  pointed  out,  is  undesirable.  In  suturing  it  I  have 
u>efl  the  finest  semieircular  Hagedoni  ueedlu  and  a  needlo-btihler.  Both 
to  prevent  the  continued  es<'ti|it>  t»f  tlie  eenbro-sjunal  fluid  and  also  to 
prevent  injury  id'  tlie  ('ohIh^  no  tb'ain  sluaild  be  inserted  within  tlte  tlieea. 
A  rubber  dnnuage-tube,  Imwever,  may  \>e  placed  in  the  nmscular  jK»rtion 

•of  tbe  wound  to  carry  oft*  the  abuuilant  wound-fluids  of  the  first  twenty- 
four  or  thiitv-six  hours.  Unless  for  very  ui^ent  reasons,  tbe  drainage- 
tube  should  nut  r<^irfain  more  than  t Aventy-f bur  to  foi-t^'-eigbt  hours.  The 
miiBcIes  should  be  approximated  by  buned  sutures  of  catgut  or  silk»  the 
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skin  sutured  by  silkworm  gut,  and  the  usual  dressing  applied  by  means 
of  a  many-tailed  Scultetus  bandage  or  an  ordinary  binder. 

The  position  of  the  patient,  which  will  be  nearly  dorsal,  happily 
favors  eflieieut  drainage.  If  the  escape  of  the  cerebro-spinal  fluid  irri- 
tates the  skin,  boric  acid  may  be  liberally  powdered  upon  it  or  a  sterile 
boric-acid  ointment  may  be  applied. 

After-treatment. — On  account  of  the  abundant  oozing  both  of  the 
wound-fluids,  and  possibly  of  the  cerebro-spinal  fluid,  the  wound  will 
usually  liave  to  be  dressed  within  the  first  twelve  hours,  but  after  the 
first  twenty-four  hours  not  usually  more  than  once  in  two  or  three  days. 
The  strictest  antisepsis  should  be  observed,  lest  infection  should  follow. 
This  is  particularly  necessary,  both  during  the  operation  and  the  after- 
treatment,  if  there  are  bed-sores  present,  since  they  produce  considerable 
foul  dis(;harge  which  may  infect  the  wound.  If  the  patient  has  lost  con- 
trol of  the  bladder  and  bowels,  an  additional  source  of  infection  exists, 
which  will  require  great  vigilance. 

Thorburn  has  proposed  to  drain  the  bladder  by  suprapubic  cystotomy 
after  injury  of  the  cord,  to  avoid  the  constant  wetting  of  the  wound  and 
its  infection  through  the  incontinence  of  the  urine.  The  suprapubic 
route  is  selected,  inasmuch  as  these  parts  are  not  ansesthetic  and  tnere- 
fore  not  apt  to  slough.  The  suggestion  seems  to  be  very  reasonable,  but 
I  have  seen  no  report  of  its  having  been  carried  into  practice.  Tlie 
bed-sores  should  be  dressed  with  boric  ointment,  carbolated  vaseline,  or 
other  such  application.  They  often  show  very  remarkable  early  improve- 
ment, and  not  unconmionly  heal  entirely.  Of  course  the  usual  pre- 
cautions as  to  food  and  drink  must  be  observed,  together  with  the  use 
of  opiates  for  sleep  and  such  other  symptomatic  treatment  as  may  be 
requireil. 


SURGERY  OF  THE  NERVES. 

By  JOHN  B.  ROBERTS,  M.  D. 


Anatomy. — Surgery,  as  a  specialty,  has  little  to  do  with  any  part  of 
the  sympathetic  system  except  its  ganglia  in  the  neck  and  those  ganglia 
connected  with  the  fifth  cranial  nerve  in  the  formation  of  which  both 
the  sympathetic  and  the  cerebro-spinal  nerves  are  concerned.  The 
surgery  of  the  nerves,  therefore,  is  limited  almost  exclusively  to  the 
affections  of,  and  operations  done  upon,  the  cerebro-spinal  nerves.  These 
nerves  convey  to  the  nerve-cells  the  impressions  made  by  external  ex- 
citants, and  from  the  cells  impulses  of  nerve-force  to  the  muscles  and 
secreting  organs.  This  is  accomplished  by  an  extension  of  one  of  the 
processes  of  a  nerve-cell,  called  the  axis-cylinder,  which  is  the  centre  of 
each  nerve-fibre  and  its  essential  constituent. 

Nerve-fibres  are  divided  into  the  white  or  medullated  and  the  gray 
or  non-medullated.  It  is  the  possession  of  a  medullary  or  myelin  sheath, 
often  called  the  white  substance  of  Schwann,  which  gives  the  distin- 
guishing white  color  to  the  medullated  fibres.  The  myelin  slu^ath  (x^nsists 
of  a  semifluid  fatty  material.  Outside  of  this  myelin  sheath  is  the  neuri- 
lemma, a  membranous  covering.  The  non-mcflullated  fibres,  or  fibres 
of  Remak,  which  have  no  myelin  sheath  about  the  axis-cylinder,  t)elong 
particularly  to  the  sympathetic  nervous  system,  though  b^>th  kind<i  oi 
fibres  are  found  in  the  ner\'es  of  this  syst^^m,  as  they  are  in  the  cen?brr>- 
spinal  system.  The  axis-cylinder  in  these  non-mcxluUat^^'d  nerves  is 
invested  by  a  delicate  sheath  or  neurilemma,  which,  hrjwever,  is  nr/t 
always  demonstrable. 

The  cerebro-spinal  ner\'es  amsist  principally  of  mf;rliillat/'^l  fibrfrs. 
In  such  nerve-fibres  the  axis-cylinder  is  surronndffrl  by  the  whit/;  sul>- 
stance  called  the  medullar^'  sheath,  which  s^f ^ms  to  Ik?  a  srirt  of  prot#;rrt/ir 
or  insulator  to  the  axis-cylinder.  Outside  of  the  m^?<lijllary  ^hcsith  Va 
the  membranous  sheath,  callerl  the  primitive  sh#:ath,  ?*hKith  of  Srrhwann, 
or  neurilenmia.  In  the  white  matt/?r  of  the  f/mtral  nervoin  ««v-f/'fn 
medullated  fibres  occur  in  whir-h  the  neijrih*mma  in  al/r^-nf,  S'ak^r^l 
axis-cylinders — ^that  Is,  axi.-wylinder?*  unr'ovf?nrr|  by  a  m^r^Jiill^iry  i*ii^-^r.b 
— are,  however,  also  to  be  found  in  the  [Krripheral  nerv^**.  'Mu-  uurtM- 
lated  ner\'es  show  constriction.-*  at  ahmr^t  n-jrular  int/rrval-,,  rfill#d  wA4-^, 
The  term  intemode  or  nerve-^rjrrrient  i-  Jipiili^'^J  f/>  th**  ji^irtiori  of  fibr^- 
between  two  nodes.  The  m-urilemma  ano  ihf  Jixi— ^ylin/h-r  f/putiuiif- 
Avithout  interruption  at  the  WffU-*,  but  rh*:  rri^dijlbrv  -h^-Jifh,  or  Ahif/- 
substance  of  Schwann,  f^'Si^r*  at  th#r  juAt-",  IrriUd/l/-/!  in  fh/-  rtt^-f lulls* r/ 
sheath  about  the  middle  of  the  luu-rtuAf-.  i-  found  uu  '/v;il  umlt-u*. 

A  number  of  medniiarf-fl  n^rn-v.-fihr^--  'atc  uuiuA  \uUf  *uM  Kfindi^y 
by  interstitial  connective  ri*-u^r  ^-alU-fl  th^-  ^nd/»n/urlrini,  A  unUk\p^'r  **i 
these  primary  bandki^  are  t^*^rn  \i*'\*\  fff^/'iUfr  by  ft  AuiWur  'hfntU  of  *f*u 
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nective  tissue  called  the  perineurium.  The  secondary  bundles  are  finally 
grouped  into  cords  and  invested  by  a  covering  of  connective  tissue  called 
the  epineurium.  Such  cords,  made  up  of  secondary  bundles  or  fasciculi, 
constitute  the  "nerves"  with  which  we  deal  in  surgery.     The  sheath 

Fig.  500. 


Fig.  499. 


MeduUattid  nerve-flbre:  a,  axis-cylinder; 
n,  nucleus:  m,  medullary  sheath;  c, 
node  of  Ranvler. 


Non-medullated    nerve-flbre : 
Mtrlatlons. 


II,    nucleus ; 


investing  these  fibres,  the  epineurium,  sends  septa  between  the  f<heaths 
of  the  secondary  bundles.  The  small  blood-vessels,  lymph-spaces,  and 
the  minute  nerves  which  supply  the  nerve-cords  themselves  are  con- 
tained in  the  septa  and  sheaths  connected  with  the  epineurium.  Tlie 
nerv'cs  of  a  nerve  are  derived  from  the  nerve  itself;  that  is,  its  ner\'ous 
supply  comes  from  fibres  in  its  own  trunk. 

The  nerve-fibres  which  convey  impressions  from  the  periphery'  and 
sensor}^  organs  to  the  nerve-centres  are  terme<l  afferent,  centripetal,  or 
sensor)*^ ;  while  those  which  conduct  impulses  from  the  ner\'e-centres  to 
the  muscles  and  secreting  structures  are  called  efferent  or  centrifugal 
fibres.  The  term  "  motor"  is  also  used  when  they  innervate  muscles. 
There  is  no  clear  anatomicid  difference  between  these  two  kind  of  fibres. 


Diseases   of  the  Nerves. 


AN.EMIA    AND    HYPER.EMIA. 


Aniemia  of  a  nerve  may  be  the  cause  of  neunilgia.  It  occurs  in 
general  ameniia  and  in  nervous  affections  causing  vaso-motor  spasm,  as 
well  as  from  those  pathological  states  which  result  in  obstruction  of  the 
current  in  the  blood-vessels.     Obliterating  arteritis  gives  rise  to  this  de- 
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crease  in  blood-supply,  and  may  therefore  be  the  cause  of  neuralgia.  This 
painful  affection  in  the  aged  is  probably  quite  often  due  to  ansemia^  since 
in  such  persons  this  form  of  arteritis  is  not  unusual. 

Hyperemia  results  from  affections  causing  paralysis  of  the  vaso- 
motor nerves,  from  rheumatism,  gout,  metallic  and  other  poisons,  nerve- 
injuries,  inflammation  of  the  surrounding  structures,  and  from  exposure 
to  cold.  It  also  may  give  rise  to  neuralgia.  Both  of  these  alterations 
in  the  blood-supply  to  the  nerves  are  secondary  conditions.  Their 
symptoms  are  not  very  definite,  and  therefore  the  exact  pathological 
condition  is  often  difficult  of  clinical  demonstration.  The  neuralgic 
pain  will,  however,  lead  in  many  instances  to  an  investigation  of  the 
general  condition  of  the  patient.  Such  an  investigation  will  probably 
conduct  the  surgeon  to  a  correct  diagnosis  of  the  state  of  the  nerve- 
structures.  The  symptoms  wliich  point  to  hyperaemia  are  numbness, 
burning,  tenderness,  pain,  and  other  sensory  symptoms,  perhaps,  asso- 
ciated with  muscular  weakness.  Anaemia  of  a  nerve  can  scarcely  be 
demonstrated  by  any  special  clinical  symptoms.  Its  diagnosis  is  made 
by  exclusi(m. 

The  treatment  of  anaemia  and  hyperjemia  will  depend  upf)n  tlie 
cause.  Local  abstraction  of  blood,  the  application  of  ice,  counter-irrita- 
tion, and  cupping  may  be  valuable  in  hyperaemia.  Massage,  mercury, 
potassium  iodide,  iron,  and  nitro-glycerin  have  been  recommended. 
The  part  should  be  ke]>t  at  rest  and  remedies  similar  to  those  used  in 
mild  neuritis  should  be  tried.  In  anaemia  remedies  to  relax  vaso-motor 
s]>asm  and  overcome  the  causes  of  obstruction  in  the  blood-vessels  are 
indicated.     General  tonics  are  eminently  worthy  of  trial. 

DEUENERATION. 

When  nerve-fibres  are  separated  from  their  cells  of  origin  they 
undergo  degeneration.  This  degc»neration  occurs  in  both  medullated 
and  non-medullated  fibres,  but  more  is  known  of  the  process  in  the 
former  than  in  the  latter.  The  fibres  lose  their  myelin  sheath  and  axis- 
cylinder,  and  after  a  time  those  which  have  thus  died  are  represented  by 
mere  strands  of  ordinary  connective  tissue.  Destruction  oi  the  trophic 
centre  of  the  fibre,  separation  of  the  nerve  from  this  centre,  the  direct 
action  of  toxic  agents,  inflammation,  or  actual  mechanical  destruction  of 
the  nerve-fibre  itself  are  the  usual  causes  of  degeneration.  The  periph- 
eral portion  of  a  nerve  supplying  a  muscle  may  become  the  seat  of  a 
primary  degeneration  as  the  result  of  the  muscle  being  unused  and  under- 
going atrophy.  Degeneration  is  usually,  however,  secondary  to  other 
jmthological  conditions  of  the  nerve  itself. 

The  symptoms  are  enfeeblenient  of  function,  occurring  sometimes 
rapidly,  at  other  times  slowly,  and  often  leading  to  its  complete  loss,  pain, 
spasm,  paralysis,  anaesthesia,  and  trophic  and  vaso-motor  disturbances, 
exhibited  in  the  regions  supplied  by  the  nerve  undergoing  degenerative 
change. 

Of  the  three  forms  of  nerve-d(»generation  described,  but  one  is  of 
special  interest  to  surgeons.  This  is  the  so-ciilled  Wallerian,  or  secondar}-, 
oegeneration.  Primary  degenemtion  and  the  toxic  degeneration  which 
occurs  in  association  with  neuritis  are  less  important  to  the  surgical 
practitioner,  though  of  great  interest  to  neurologists. 
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Primary  <Iegenoratirm  U  niro,  limitetl    In   extent,  and  c-ih    '         t% 
simple  iitropliy  and  (JiHupiR^tinince  of  the  myelin  sheath  and  a\  •  u-r. 

It  i?*  f(mnd  m  loeoinutor  ataxia  and  wasting  dti^eat^ef^.  Xeuritir  cir  ioxw 
degeneration  attaekii  the  nerves^  in  segments.  The  axis-cylinder  is  out 
90  much  afteeted  Oii  in  secomlarv,  or  Wallerian,  <le«renenition,  and  the 
myelin  breaks  up  into  very  small  dn>p>^  of  fat  rather  than  into  larger 
drop^  or  iiKL^He**. 

Si*cn»udary  defeneration  takes  plaee  when  nerv€»8  liave  Ix'en  eom- 
prei*j^<l,  over-extended,  or  divided  ;  or  destroyed  by  tumors,  injiirie!<,  or 
inflammation.  When  thus  eut  otf  from  their  tn»phie  celU  the  fibre* 
Ix-gin  to  degenerate  throngh<»nt  the  length  of  thi? 
nerve.  The  proeess  is  completetl  in  two  or  three 
weeks,  hut  lo^s  of  the  nerve-fnuetion  lakes  plait? 
in  a  couple  of  days.  Tire  «h^getieralii»u  tak<*s 
place  in  the  dii-ection  in  whieh  tli*- nervc^-impidst* 
p«iss*\s  ex(  ept  in  jK^riphend  ati'erent  nervi^.  The 
myelin  sheatli  and  it.s  nnclei  undergo  altcnitiun 
first ;  the  axisH-ylindiT  subsequently  undergoe;* 
change,  and  then  the  neurilemma  iy^  afit^ted. 
The  myelin  Ixriunes  tnrhid  and  breaks  np  into 
dnips.  The  axis-<-yrmd<T  similarly  M^-parates  into 
fragments  and  is  liquetietl.  During  this  prcKH^w 
the  nerve  shrinks  in  size  and  l>ec*ofm's  morv  or 
less  translucent  and  of  a  gniyish  or  gntyii*h-rwl 
eolor,  Tlie  priMM'ss  ends  in  atJiiphy  of  the  m*rve- 
iihres,  which  be*"oiue  lihroiis  eorrls. 

The  til»res  of  tile  |K>rtion  ofdividtnl  nerve  e«»n- 
ntvted  with  the  eei*ebro-spinal  axis  an*  atft-t'ted 
as  far  as  the  tinut  or  second  noele  of  Kitfivii*r* 
Disuse  may  subseijuently  eaiifto  furt her  *  r^ 

tion  of  the  centnd    stump*     The    d«  _  m 

occurs  throughout  thi*  whole  length  ot  ihv  uvv\e 
alwait  the  same  time,  tliotigh  the  motor  entl-plates 
in  the  muscles  show  the  degt*nrnition  a  little 
Ciirlier  than  other  pc»rtions  ot  the  nerve.  The 
cut  ends  of  a  divided  ncr\*e  beexime  bulliouit. 
These  bnlbi^ns  ma.sses  art*  made  up  tif  ner%x- 
tibrils  and  connei'tive  tissue.  The  d<*getierHti<»f» 
goes  on,  as  a  rule,  in  the  direction  in  which  the 
^fiihai  nci^*c««irr)*''"P^i'''^sbut  the  periidieral  !^<nsi>ry 
nerves  are  an  exce|>tion  in  this  res|K*ct,  f*>r  they 
may  degenemte  al^i  at  the  distal  side  of  the 
injurj*.  The  inTiphertil  ends  of  a  divided  nerve 
liKse  nearly  all  their  til)roH  as  tar  as  the  termina- 
tion of  the  nerve.  A  few  fibres  di^generate  in  m 
eentml  directi<in  as  far  as  thec*>rd  itself.  Thc9t 
are  tlie  atfercnt  fihn's  which  have  their  trophic 
centre:^  in  the  periphery.  It  is  tliesi*  fd>i\*s  wliidi 
arc  found  to  resist  degeneration  in  the  |H?riphenil  part  nf  the  m  rve. 
When  section  is  tuade  Ix^tween  tlie  spinal  g:iuglia  oti  the  jH>j*teri*>r  nmt 
of  the  spinal   nerves  and  the  eortl,  degenemtion  does  not  otrur  in  a 


Foar  dcffcnenitlng  cituinoous 
uerve-nlirt- » ( Iltret*  mihI  Vall- 
I*rfl) :  n,  n,  represent  Uie  nu-- 
i'kl.    In  A  protoplodtn  «in! 

I>  iK-iir  ruj- 

I'l'  ML«ri»  thun 

tion  has  gmie  on  in  tonaa- 
tWn  of  Klobnk-*,  In  ('k^'I*- 
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have  been  removed,  »o  that 
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peripheral  direction.  This  is  because  the  sninal  gan/^lia  vlvi*  thi*  iroptii/; 
centres  for  most  of  the  sensory  fibres.  In  tne  other  (lir(!<;tion  thi»  i\i%i'.t%' 
eration  proceeds  to  the  cord,  and  even  into  its  stnuiture.  Hini|>h;  iWvmtm 
of  a  nerve  seems  less  likely  to  lead  to  extensive  (l(*^en(;ration  than  a  cjim^ 
tusion  which  causes  extensive  displacement  of  i\n\  myelin.  If  tli/;  t^tii 
ends  of  a  nerve  are  quickly  approximated,  defeneration  H4^;nm  not  vt',ry 
likely  to  occur;  in  the  lower  animals  it  certainly  does  not  iK'^rur.  Wat 
lerian  d^eneration  may  be  looked  upon  as  a  sort  of  |iarem;hyrnat//tii( 
inflammation. 

The  symptoms  and  electrical  reactions  of  Hec5^>ndary  di;^enenitiori  will 
be  discu^ed  under  Injuries  to  Xerves. 

RBGEXERATIOX   OF  NKIlVfX. 

Nerve-fibres  which  have  undergr>ne  df'genrfration  fr^-^ju^fntly  Jiav^j 
their  function  completely  restore^]  by  a  i^nKycm  of  rfr^i-twrMutu.  S^'rv^^ 
tissue  is  the  only  specialized  tLf<^ue  whicli  i>$  m  rfi^UftM  nfUir  tU'^XrtuitUftu 
For  this  regeneration  to  occur  the  trriphic  f^mtrf  rriij*t  U'  h^-^lthy  ntt^i 
the  mechanical  ob«tacle^  to  n^pair  n^#t  Vfft  ^'SiU  WUfu  t\uz  iU-yii'twrHtiou 
has  revolted  firom  divUion  of  the  n^r\'e,  rfrf/^-fy'ratunt  i*  tnor*'  aj/f  Ut  ttt^ji^if 
if  the  cut  ends  have  li^^^n  farpfully  zp\0f^r*t  or  liav^?  w^.  U-^fi  MtmM  to 
remain  separated  for  v^p  many  m^Hith'^,  If  f^ftnffU'f/'  afr//phv  t$H*  ii/Wt 
occorred  in  the  periphErral  *rfi*L  rf^y^pmtum  i*  utfpfi  ^nrrt-^tttUv  fyf/m^ 
{dished.  R«e"HKffadoD  app^iar^  Vf  fiff^nr  fftAy  in  fi»/'  t^^ifAt^^^i  n^Tv^-^, 
and  DOC  in  the  fibrp«  'if  the  rffntr^l  wrrv^fri^  *'/^f^u.  T)*^-  r^-^ffffHrty^iiyH 
prrM%^  in  nftrve-fibif»3*  i*  Afpw,  It  nwir  \^  ^if/rufpl^^l  In  «  f*^  tft^^tltpn 
or  require'  a  y*ar  or  mrj*^  :  tl^  ktk^h  '/f  t*rf:#-  'fc'|jiMri^l#  »i(j<^yf»  t|i^  ^$$»^ft$ft% 
of  nerve  Jeiro^^fl  *orJ  ♦rai^  '^i«:pt«^>rrut^  ^/f  r[j-  /t'-v"t»^'r»«J/#t#.     ti^^Asr 

tral  p»>ctiiMi:  z^'tvw  ■■.nz  'rv/:  Vj*:  'Vtr='^-«^'^"'='-  '^^ycj^-rx,  i.\^?^'* 

a  ^firvirtti  3«»rT»»-  "v^u^n.  "ii****  >  ai".  ;;■;•  »'.   '.^-rrkr--.    **  *-.i:  ♦.•.i-  "/-.-'•■-t     <--/* 
Bfr  -"aj*  ^hos  11*^  ur-.-^-^*  .ii>r*  i/*   >•  >^*-.r^f:  ^'^  r.-.   •..*    -.  ..  .•    /  v^, 
Acack  ilT  Sriinruia    r  i**?;:'".**^:!!^.  i.iil   '^^rr.ij*^  *«..••.». -jrii-r:    •■    ;•.   -- 
These  ai*w  ii"ir»?*.  vnu»n  :*»"*!r»;  r/-ii  •:•.•*  >'^*,r#'--t.    r-y,    v-f;   /.   ;*-/'-- 
€Z3tSr»^  uswr  jf  loir.n    vr.i   iii*   •'-^nr-i.    --.i:    -r    *,i »    '  ■:!        M.r     .  ..  ,v': 
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nal   injury  has  boon  slight,  and  has  thorofiiro  msulttKl  m  a  nuKkraie 
degroo  and  oxtont  of  dogonoration. 

Tho  muscles  which  arc  suppliwl  by  motor  nerves  undergo  ilegrntra- 
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].imi,'ilii'lniijl  soclioii  tlin.»ii:h  Uiv  lo\v»r  *'!nl  t>f  m  «livi«U'i|  ihtv*-  iiinr  iiiiniths  afti-r  ?«rfiioti.iwhi»wiPj 
till  itirly  t'uniiiitioit  i)f  nvw  urrw-lWtrvs  Iri'iM  tlu-  iiiirkM  of  tlu'  hhouth  Mnnu-ii.  ^  iit.i    |liii\lh\  - 

linn  iuid  iitrojiliy  cninciilrnt  witii  the  degt'iH*n»tion  of  the  nerves.  Tii*' 
inu>cul:ir  fibn-<  brcoiiu'  narrower,  <'l<>ndy,  granular,  and  fatty,  and  thrir 
transvcr-r  >tri:ition  biTonns  los  tlistinrt.  Tiie  mnscidar  tibiiv^an-  tinaliv 
Mpar:it(<l  by  increasj-d  mnnet'tive  tissue,  pnMbieing  a  <'irrhosi>,  anti  ulti- 
Mialely  arc  snb>titntr<l  by  fibrnns  iis>n<'  wbi<*ii  undergoes  contraetiuu  ami 
j>n)duce-  a  >linrlcning  ot'  the  inu>ele.      If  tiie  damage<l  nerve  is  n-gni- 
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erated,  the  damaged  muscle  also  gradually  returus  to  its  normal  con- 
dition, but  in  many  instances  there  remains  a  permanent  increase  of 


Fig.  503. 


Lungitiidinal  section  of  the  lower  end  or  a  divided  nerve  nine  months  after  section,  showing;  bun- 
dles of  newly-formed  nerve-tibres  under  a  low  power  (Crouch,  |  in.)  (Bowlby). 


connective  tissue   in  the  muscular   mass, 
permanently  smaller. 


The   muscle   then   remains 


NEURITIS. 


Definition  and  Varieties. — The  term  "  neuritis "  is  employed  to 
indicate  inflammation  of  the  peripheral  ner\'es.  It  is  sometimes  defined 
as  an  inflammation  of  ner\'e-fibres.  This  restriction  is  HciircAily  correct, 
as  in  some  forms  of  neuritis  the  pathological  process  is  limit<Hl  almost 
entirely  to  the  connective  tissue  forming  the  i>erineurium  and  endr>- 
neurium. 

Inflammation  affecting  a  single  nerve  is  calletl  isolated  or  hx^alized 
neuritis,  and  is  the  form  with  which  surgeons  are  particularly  concernc*d. 
Multiple  neuritis,  or  polyneuritis,  is  that  form  which  attacks  a  nunil)er 
of  nerves  simultaneously.  It  is  characterized  by  a  wasting  and  (lainful 
paralysis  or  by  ataxic  symptoms  ass<K'iatfHl  with  mus^'ular  wc»jikness.  It 
is  apt  to  be  subacute,  and  shows  inflammator\'  and  drgcncnitivc  changes, 
beginning  in  many  of  the  jKTipheral  nerves  at  tiic  same  time.  It  is 
caused  by  the  poisons  of  intWtious  dis<»as^*s,  sudi  as  diphtheria,  typhoid 
fever,  scarlet  fever,  small-p>x,  and  leprosy  ;  l)y  [H>iM)ns,  such  as  alaihol, 
ether,  bisulphide  of  carl>on,  lead,  arnnir-,  mercury  ;  l>y  various  c-achectic 
conditions,  such  as  amtinia,  tulKTculo-is,  and  malignant  tumors;  and 
occasionally  by  expr>sure  to  eold  and  wet  and  l)y  gn-jit  pliy-i^-^d  exertion. 
Beri-beri  is  an  endemic  multiple  neuritis  prolxibly  due  to  a  niicn>-<jrgan- 
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ism.     In  this  country  chronic  alcoholism  and  diphtheria  are  proliably 
the  commonest  causes  of  multiple  neuritis. 

Localized  neuritis  may  be  acute,  subacute,  or  chronic ;  non-traumatic 
or  traumatic.  The  acute  form  ordinarily  becomes  chronic  before  curt*  is 
effected.  Nerve-trunks  may  at  times  be  exposed  to  a  considerable  degree 
of  injury  without  becoming  actually  inflamed.  Aseptic  wounds,  as 
would  be  expected,  cause  little  irritation.  Localized  as  distinguished 
from  multiple  neuritis  usually  begins  in  the  outer  sheath  or  perineuriani, 
and  is  therefore  a  perineuritis.  If  it  involves  in  addition  the  connective 
tissue  between  the  bundles  of  nerve-fibres,  it  is  called  an  interstitial 
neuritis.  Both  of  these  forms  may  properly  be  denominated  a<]ventitial 
neuritis.  Inflammation  of  the  nerve-fibres  themselves  is  properly  called 
parenchymatous  neuritis,  and  is  sometimes  termed  degenerative  neuritis. 
The  inflammatory  process  may  spread  along  the  nerve,  constituting,  if  it 
goes  toward  the  nerve-centres,  an  ascending  or  migratory'  neuritis.  A 
descending  neuritis  may  also  occur. 

Causes. — Some  persons  may  he  predisposed  to  inflammation  of  the 
nerves,  which  then  occurs  from  very  slight  excitants.  Ex|>osure  to  cold 
is  not  an  infrequent  exciting  cause  of  neuritis  of  the  facial  and  other 
nerves.  Rheumatism,  syphilis,  and  perhaps  gout,  may  give  rise  to 
inflammatory  conditions  oi  the  nerv^es.  Some  cases  of  so-called  muscular 
rheumatism  with  wasting  of  the  muscular  tissue  are  probablv  instances 
of  motor  neuritis.  Extension  of  inflammation  from  surrounding  tissues 
can  cause  neuritis  in  adjacent  nerves.  This  has  been  known  to  oiK?ur  in 
the  nerves  situated  near  a  large  bed-sore.  Neuritis  of  the  facial  ner\'e 
where  it  goes  through  the  aqueduct  in  the  temporal  bone  may  arise  as  a 
result  of  caries  of  that  bone.  Interstitial  neuritis  has  Iweii  .si»en  in  the 
neighborhood  of  malignant  tumors,  independent  of  such  neuritis  as 
occurs  when  a  nerve  is  actually  infiltrated  with  tissue-elements  charac- 
teristic of  malignant  disease.  Syphilitic  lesions,  arthritis,  and  l>one 
disease  may  in  a  similar  way  be  the  cause  of  inflammaticm  of  the  nerves 
in  the  vicinity. 

Traumatism  is  a  cause  of  neuritis  not  infrequently  bnnight  to  the 
attention  of  the  surgeon.  Incised  and  puncture<l  wounds,  contusions, 
lacerations,  and  over-stretching  of  nerves  occur  and  set  up  inflammation. 
Dislocations  and  fractures  and  the  efforts  to  reduce  such  bony  displai*e- 
ments  may  be  accompanied  by  nerve-lesions  and  by  consecutive  inflimi- 
mation.  The  callus  thrown  out  in  Nature's  attempt  to  unite  a  fracture 
may  make  injurious  pressure  upon  entangled  nerves.  HyjxKlemiic  mjvo 
tions  of  ether  or  other  substances  may  clause  inflammation  of  a  ner\'c, 
Avhich  may  be  injure<l  by  the  point  of  the  needle  or  by  contact  with  the 
irritating  fluid.  Violent  voluntary  contractions  of  muscles  through 
which  nerves  pass  are  a  possible  cause  of  the  afl(»ction  under  considera- 
tion. Injuries  and  mechanical  strains  of  fibrous  tissues,  fas<'ia»,  and 
muscles  may  cause  in  these  structures  an  inflammation  which  sul>se- 
qiiently  spreads  to  the  nerves.  Suppuration  in  joints  is  a  possible  cause 
of  neuritis,  and  non-suppurative  meningitis  not  infrequently  causes  a 
secondary  neuritis  of  the  cranial  and  spinal  nerve-rootvS. 

Pathologry. — The  pathological  changes  in  neuritis  differ  acconling  as 
the  connective  tissue  or  the  nerve-libre  itself  is  aftWt^Hl  by  the  inflam- 
matory process.    In  perineuritis  or  interstitial  neuritis  the  nerve  is  usually 
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swollen,  infiltrated,  and  red.  Lymphoid  elements,  or  corpuscles  resem- 
bling leucocytes,  infiltrate  the  sheath  and  the  prolongations  of  the  sheath 
between  the  bundles  of  nerve-fibres.  Extravasations  of  blood  may  be 
seen,  and  the  vessels  are  so  distended  that  they  give  rise  to  a  pink  or 
reddish  color  of  the  nerve-trunk.  These  changes  are  diffused  continu- 
ously along  the  nerve  or  limit  themselves  to  foci  or  disst*minated  spots. 
The  latter  form  is  often  called  segmental  neuritis  to  distinguish  it  from 
the  former  or  diffuse  neuritis.  The  inflammatory  process  will  probably 
be  most  evident  where  the  nerve  perforates  a  canal  in  bone  or  fascia,  or 
where  it  divides  into  branches  or  makes  a  bend  in  its  course.  The 
fibres  are  not  very  much  affected  in  this  eounective-tissne  form  of  neur- 
itis, unless  pressure  is  made  u\you  them  by  the  inflammatory  exudate. 
Such  pressure  is  most  apt  to  occur  at  points  where  the  nerve  is  enclosed 
in  a  bony  or  fibrous  canal.  Under  tiiis  and  some  other  circumstances 
there  is,  however,  some  change  in  the  fibres  themselves.  This  alteration 
is  shown  by  an  increase  in  the  nuclei  of  the  neurilemma,  breaking  into 
fragments  of  the  myelin,  swelling  of  the  nuclei  of  the  internodal  cells, 
and  varicosities  and  gmnular  degeneration  of  the  axis-cylinders.  The 
nerve-fibres  may  finally  be  entirely  destroyeil,  leaving  only  the  fibmus 
connective  tissue,  in  which  an  unusual  amount  of  fat  is  often  found.  The 
fibrous  tissue  at  times  is  so  increased  that  a  sclerosis  of  the  nerve  results. 
Fusiform  swellings,  adherent  to  the  surrounding  structures,  occasionally 
remain  as  a  result  of  the  inflammation.  The  serum,  lymph,  and  leuco- 
cytes which  infiltrate  the  nerve  may,  if  pyogenic  germs  gain  access  to 
the  inflamed  area,  become  pus.  Similarly  a  gangrenous  neuritis  is 
possible. 

In  parenchymatous  neuritis  the  changes  in  the  nerve-fibre  are  similar 
to  those  seen  in  Wallerian  degeneration,  already  si>oken  of  as  a  paren- 
chymatous degeneration.  Here  the  force  of  the  inflammatory  process  is 
first  exerted  upon  the  nerve-fibres.  The  myelin  breaks  up  into  small 
globules  and  granules,  the  axis-<'ylinders  are  destroyed,  the  neurilemma 
becomes  empty,  and  its  nuclei  increase  in  numbers.  The  connective 
tissue  between  the  fibres  is  afte<*ted  but  little  and  only  st^condarily.  The 
muscles  to  which  the  nerves  are  distributed  be(H)me  atrophic. 

It  is  an  interesting  fact  that  tulx?rcular  and  syphilitic  neuritis  seem  to 
be  almost  entirely  limited  to  the  intracranial  ])ortions  of  the  cranial 
nerves  and  to  the  spinal  nerve-roots.  The  neuritis  is  usually  sc^condary 
to  a  tubercular  or  syphilitic  meningitis. 

S3nnptoins. — The  constitutional  symptoms  are  usually  slight,  and, 
if  present,  often  subside  before  the  local  sym])toms  i)ecome  marked.  The 
local  symptoms  var\'  with  the  extent  and  intensity  of  the  inflanmuition 
and  the  character  of  the  nerve  involved.  The  n(»rve  may  be  motor, 
sensory,  or  mixed,  or  a  nerve  of  special  sense,  and  the  modifications  of 
function  due  to  the  inflanuuation  vary  accordingly.  Neuritis  is  not  very 
apt  to  run  a  short  course  ;  it  connnonly  la>ts  for  weeks.  The  symptoms 
gradually  subside  as  the  disease  assumes  a  chnniie  type.  Traumatic 
neuritis  improves  more  ((uickly  than  inflannnation  (►f  a  gouty  or  rheu- 
matic etiology.  It  should  be  n^collected  that  an  ascending  neuritis 
occurring  in  the  course*  of  a  limited  traumatic  neuritis  may  seem  like  a 
new  inflammation,  because  its  symptoms  show  themselves  at  a  s{K)t  some 
distance  from  the  original  lesion. 
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The  first  effect  of  neuritis  is  an  increased  irritability  of  the  nerve ;  it 
is  likely  to  be  succeeded  by  a  diminution  of  nervous  excitability.  If 
the  nerve  be  motor,  the  period  of  invasion  will  be  marked  by  twtching 
and  spasm  of  the  corresponding  mui$cles,  followed  by  more  or  or  lew 
impairment  of  muscular  power.  The  muscles  become  weak  and  tender, 
and  show  fibrillar  tAvitcning  or  perhaps  clonic  spasm ;  but  they  are 
seldom  powerless,  though  pain  may  prevent  their  voluntary  contraction. 
Contractures  may  finally  occur.  When  tested  by  electrical  currents  the 
muscles  will  show  clianges  varying  with  the  character  of  the  neuritii*. 
The  reaction  of  degenerated  nerve-supply,  due  to  degeneration  of  the 
terminal  nerve-fibres  and  motor  end-plates  in  the  muscles,  is  not  unusual. 
In  this  reaction  of  degeneration  the  nerve  fails  to  give  muscular  resj)oni<e 
to  the  static,  faradic,  or  galvanic  currents,  and  the  muscle  itself  respond« 
only  to  the  galvanic  current,  and  with  a  peculiar  sluggish  tetanic  con- 
traction which  is  more  marked  when  closure  of  the  current  is  made  with 
the  anode  or  positive  pole  than  with  the  cathode  or  negative  pole. 
Atrophy  of  the  muscles  also  occurs. 

The  first  symptoms  of  neuritis  affecting  a  sensory  nerve  are  apt  to  be 
numbness,  pricking,  and  tingling,  referred  to  the  peripheral  distribution 
of  the  nerve.  Subsequently  hypersesthesia,  and  still  later  analgesia  and 
ansesthesia,  occur.  Pain,  when  present,  is  of  a  boring  character,  rarely 
darting^  and  is  experiT?noed  along  the  course  of  the  nerve  and  at  its  dir^ 
tribution.  It  is  remittent  nither  than  intermittent,  is  increased  by  move- 
ment and  by  pressure  or  tension  on  the  ner\'e,  and  is  worse  at  night. 
Coughing  or  any  other  factor  causing  passive  congestion  of  the  parts 
will  increase  the  suffering.  The  pain  may  be  of  the  burning  character 
to  which  the  name  "  (»ausalgia ''  has  In^cn  given.  Reflected  unin  may  be 
experienced  in  the  corres|K)nding  jwirt  of  the  opj>osite  limn  or  of  the 
other  side  of  tlic  body.  The  ver}'  bone  may  seem  tender,  and  l>e  v<u>- 
pecftod  as  the  seat  of  inflammation  until  pressure  on  the  nerve  j>n)ves  it 
to  be  the  seat  of  disease.  Keflex  influences  may  c^use  muscular  spasm  to 
accompany  sensory  neuritis.  This  occurs  at  times  in  neuritis  of  the  tri- 
fa(;ial  nerve,  l^iin  may  exist  in  the  peripheral  distribution  of  an 
inflamed  nerve  even  though  the  skin  is  amesthetic.  Neuralgic  pains 
may  persist  for  some  time  after  cure  of  a  neuritis,  becaus<»  a  sort  of 
over-action  has  been  develoiKnl  in  the  nervous  centres. 

The  cranial  nerves  offer  a  gcH)d  opportunity  for  the  differential  study 
of  motor  and  sensory  neuritis.  The  spinal  nerves,  being  mixed,  show 
when  inflanuKl  various  combinations  of  motor  and  sensorj'  symptoms. 
If  the  inflamed  nerve  is  sui>erficial,  the  skin  covering  it  may  lx>  hot,  nnl, 
and  (edematous,  and  the  nerve  may  be  felt  by  palpation  as  a  hanl,  sensi- 
tive <'ord  under  tlie  internment.  Reflex  exeitiibility  and  electric  crm- 
tractility  heeonie  decreased  as  the  {lathological  condition  of  the  nerve 
becomes  established. 

Ascending  neuritis,  which  is  by  no  means  rare,  causes  a  gradiud 
extension  of  the  symptoms.  When  the  inflammation  ascends  to  a 
j)lexns  of  nerves,  it  may  sj)read  along  several  or  all  of  its  ramifications. 
The  disease  may  continue  its  nj)wanl  course  until  it  n»aches  the  spinal 
canal,  Avhere  it  can  induce  meningitis  and  myelitis,  and  even  cross  the 
cord  and  descend  along  nerves  on  the  opposite  side.  As  has  l>een  inti- 
mated above,  sym{)t()ins  may  appear  on  the  side  opposite  to  the  original 
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disease.  This  occurs  at  times  without  aird  implication^  by  an  apparent 
sympathetic  involvement  not  understood. 

The  trophic  symptoms  which  occur  in  both  acute  and  chronic  neur- 
itis are  extremely  interesting.  The  epidermis  of  the  parts  supplied  by 
the  affected  nerve  may  become  thickened,  so  that  the  skin  resembles 
that  seen  in  ichthyosis.  On  the  other  hand,  it  may  become  atrophied, 
giving  rise  to  glossy  skin.  In  some  cases  an  herpetic  eruption  or  ulcer- 
ation occurs.  The  nutrition  of  the  nails  of  the  fingers  and  toes  is  often 
impaired,  and  they  become  curved,  ridged,  and  fibrous.  Occasionally  a 
local  increase  of  perspiration  is  observed,  and  sometimes  the  perspiratory 
secretion  is  diminished  or  arrested.  The  subcutaneous  tissue  becomes 
oedematous.  Atrophy  and  contracture  of  muscles  result  from  the  defec- 
tive innervation  of  these  structures.  Effusion  into  jointw,  and  even 
adhesions,  occur,  so  that  the  articulations  may  become  fixed  in  the  posi- 
tions assumed  because  of  the  pain.  Savory,  Butlin,  Bowlby,  and  per- 
haps others  have  recognized  neuritis  in  the  tibial  nerves  in  cases  of 
perforating  ulcer  of  the  foot,  though  it  is  possible  that  all  cases  of  this 
disease  are  not  due  to  either  peripheral  or  central  neuritis. 

Neuritis  is  believed  by  Bowlby  to  be  associated  in  some  way  with 
the  gangrene  which  occurs  in  diabetics,  though  possibly  it  is  only  the 
predisposing  cause  of  the  destruction  of  tissue..  The  ulcerations  and 
gangrene  which  form  part  of  the  clinical  history  of  leprosy  are  not  im- 
pro&tbly  similarly  associated  with  inflammatory  nerve-changes.  It  is 
well  known  that  the  amesthesia  and  loss  of  muscular  power  oc^curring  as 
symptoms  of  leprosy  depend  upon  nerve-changes.  The  peripheral  gan- 
grene occurring  in  Raynaud's  disease,  and  the  symptoms  in  the  rare 
affection  to  which  the  name  of  Morvan  is  given,  are  trophic  lesions  asso- 
ciated, in  some  cases  at  least,  with  neuritis.  It  is  true  that  the  neuritis 
may  be  secondary  and  not  causative.  In  Morvan's  disease  there  is  a 
slowly  progressive  paralysis  and  atrophy  of  the  hands  and  feet,  with 
analgesia  and  the  occurrence  of  painless  felons,  with  perhaps  actual 
necrosis  of  the  bones  of  the  digits. 

Traumatic  neuritis  is  probably  more  readily  cured  than  secondary 
inflammation  of  a  nerve  (consequent  upon  suppuration.  The  intensity 
of  the  symptoms  and  the  occurrence  of  progressive  degeneration  aid  the 
surgeon  in  coming  to  a  decision  as  to  the  prognosis  of  the  disease.  As 
has  been  stated,  pain  often  lasts  for  a  long  time  after  the  auise  has  been 
removed,  and  nerve-regeneration  does  not  take  place  until  weeks  or 
months  have  elapsed.  Patients  with  a  neurotic  diathesis  recover  more 
slowly  than  others. 

Diagrnofids. — The  differential  diagnosis  between  neuritis  and  neural- 
gia is  important.  It  is  esjwcially  difficult  in  chronic  neuritis,  because 
many  conditions  frequently  called  neuralgia  are  really  cases  of  neuritis. 
The  pain  of  neuritis  is  distinguished  from  that  of  neuralgia  by  the  re- 
mittent character  of  the  latter.  The  suffering  in  neunilgia  is,  as  a  rule, 
intermittent,  and  the  points  of  tenderness  are  more  uniformly  localized. 
Neuralgia  does  not  give  the  local  elevation  of  tenijicrature,  the  muscular 
spasms,  the  paralysis,  and  the  panesthesias  which  belong  to  neuritis. 
The  trophic  lesions  resulting  from  the  latter  are  not  to  be  expected  in 
the  former  affection.  Pain  and  tenderness  are  found  in  the  line  of  the 
inflamed  nerv^e,  though  the  diffuse  character  of  the  pain  in  the  beginning 
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of  neuritis  may  simulate  rheumatism,  ostitis,  or  periostitis.  Pam  due 
to  disease  of  the  spinal  cord  is  not  localized  in  a  single  ner\'e-tnmk, 
and  there  is  not  tne  same  tenderness  when  pressure  is  made  over  the 
nerve. 

These  characteristics  will  serve  to  clear  up  the  diagnosis  between 
central  disease  and  neuritis  in  most  surgical  conditions ;  but  the  difficulty 
of  diagnosis  is  greatly  increased  when  casein  of  multiple  neuritis,  such  as 
come  under  the  observation  of  physicians,  are  to  be  <listinguished  from 
central  lesions. 

Treatment. — In  the  treatment  of  no  disease  is  a  correct  appreciation 
of  the  cause  more  essential  than  in  neuritis.  Syphilitic  neuritis  requires 
mercury  and  potassium  iodide ;  rheumatic  neuritis,  salicylic  acid  or  its 
comix)unds,  alkalies,  and  quinia ;  while  gouty  neuritis  will  be  best  man- 
aged by  a  resort  to  colchicum  and  diuretics  in  combination  with  alkalies. 
The  prevention  of  pyogenic  contamination  of  wounds  and  the  early 
establishment  of  an  aseptic  condition  are  the  important  objects  to  be 
obtained  in  inflammation  of  a  nerve  due  to  local  suppuration.  Absolute 
rest  of  the  affected  limb,  accomplished  by  putting  it  upon  a  splint,  ele- 
vation of  the  part,  and  the  envelopment  of  it  in  cotton  to  prevent 
cutaneous  contact,  are  demanded  in  acute  cases.  Hot  lotions  and  fomen- 
tations containing  belladonna  and  anodynes,  local  bloodletting,  and  deep 
injections  of  morphia,  atropia,  and  chloroform  have  been  resorted  to 
with  satisfaction.  Phenacetin  internally  administered  has  some  reputa- 
tion for  relieving  the  j>ain  of  neuritis. 

After  the  acute  inflammation  has  subsided,  and  in  cases  where  the 
disease  has  been  more  or  less  subacute  from  the  start,  galvanism  may  be 
resorted  to  with  some  hoj^e  of  giving  comfort.  The  galvanic  current  is 
said  to  be  more  beneficial  than  the  faradic  current,  and  should  be  weak 
when  first  employed.  Diuretics,  diaphoretics,  and  laxatives  should  be 
used  to  meet  general  indications.  Morphia,  the  bromides,  chloral, 
sulfonal,  and  hyos(^ine  will  frequently  be  demanded  to  relieve  the  excru- 
ciating pain.  Cocaine  by  hvpodermic  injection  at  the  si»at  of  pain  is  a 
wiser  remwly  for  relieving  tlie  suffering  of  neuritis  than  morphia.  The 
former  has  direct  action  upon  the  nerves  affected,  while  morphia  acts 
only  by  blunting  the  sensibility  of  the  brain.  Both  remedies  are  liable 
to  produce  habituation  if  not  used  with  great  discrimination.  The  mor- 
phia, of  course,  has  greater  power  to  relieve  intense  pain  than  cocaine. 
The  faradic  current  should  not  be  used  in  acute  neuritis.  It  is  said  to 
do  actual  harm.  Hot  ap])lications,  moist  or  dry,  sometimes  give  comfort 
to  the  patient.  Ice  locally  employed  is  occasionally  8er^'iceable,  par- 
ticularly in  traumatic  neuritis. 

Chronic  neuritis  should  be  treatcnl  \\ith  the  constitutional  remedies 
abov(»  mentioned,  as  es]>e<'ially  indicated  in  syphilitic,  rheumatic,  and 
gouty  cases.  Counter-irritation  by  blisters  and  the  actual  cautery  will  at 
times  aid  in  the  cure.  Injections  into  the  ner\'e-trunk  itself  of  chloroform 
or  of  a  1  i)er  cent,  solution  of  osmic  acid  have  given  relief. 

Tonics — and  among  these  strychnia  especially — are  good  remedies. 
Change  of  residence  will  often  aid  in  hastening  cure.  For  the  atrophied 
mus<*les  galvanism  and  mild  massfige  are  indicated.  In  the  use  of 
counter-irritation  it  must  he  remembered  that  the  anaesthesia  resulting 
from  the  neuritis  may  prevent  the  i>atlent  complaining  of  pain  from  the 
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mustard   or   other   stimulating   applications  employed.      Troublesome 
burns  are  sometimes  due  to  neglect  of  this  precaution. 

Nerve-stretching  is  an  operation  which  has  been  much  resorted  to 
by  surgeons  for  the  cure  of  neuralgia  and  chronic  neuritis.  Its  mode 
of  action  is  not  well  understood,  and  the  beneficial  result  expected  is 
often  not  obtained. 


NEURALGIA. 

Definition. — The  term  "  neuralgia  "  is  used  when  pain  occurs  in  the 
course  of  one  or  more  cerebro-spinal  nerves  which  cannot  be  accounted 
for  by  inflammation  or  other  discoverable  organic  change  in  the  nerve. 
The  name  is  ofi^n  incorrectly  applied  to  neuritis,  sclerosis  of  nerves, 
pressure  from  tumors,  and  other  pathological  conditions  which  are  con- 
sidered to  be  neuralgic  or  functional  because  the  surgeon  has  not  been 
able  to  determine  that  a  pathological  lesion  is  actually  present.  The 
progress  of  medical  science  has  greatly  limited  the  numl)er  of  cases  to 
which  the  name  neuralgia  can  properly  be  applied. 

Varieties. — As  neuralgia,  speaking  strictly,  is  pain  in  a  nerve  with- 
out discoverable  organic  lesion,  all  tnie  neuralgias  may  be  called  sponta- 
neous or  idiopathic  neuralgias.  Various  terms,  founded  on  the  cause, 
are  used  to  express  the  different  kinds  of  neuralgia ;  as,  for  example, 
hysteric»al,  reflex,  traumatic,  gouty.  The  use  of  these  descriptive  adjec- 
tives is  evidence  of  the  clinical  confusion  between  neuritis  and  neuralgia. 
The  very  violent  form  which  occurs  in  the  fifth  cranial  nerve  is  often 
called  epileptiform  neuralgia,  because  the  paroxysms  of  pain  are  much 
more  sudden  and  intense  than  the  intermittent  paroxysmal  pain  ordi- 
narily seen  in  neuralgia  of  other  nerves.  Prosopalgia  and  tic  doulou- 
reux are  terms  also  used  to  designate  this  form, 

Erythromelalgia,  also  called  congestive  neuralgia  and  red  neuralgia, 
is  a  chronic  painful  condition  occurring  in  the  fe<»t  and  hands,  associateil 
with  dusky  or  mottled  redness  of  the  skin,  and  is  apparently  due  to  a 
neuritis. 

Megrim  or  hemicrania,  and  headaches  are  not  classified  with  the 
neuralgias. 

The  situation  of  the  neuralgia  is  indicated  by  mentioning  the  nerve 
affected ;  for  example,  trigeminal  neuralgia,  sciatic  and  visceral  neural- 

fia.  Unfortunately,  the  word  is  frequently  employed  to  cover  careless 
iagnoses.  The  pain  of  stone  in  the  bladder,  of  scybalous  mass(*s  in  the 
rectum,  or  of  anal  fissure  has  often  l>ecn  attributed  to  neuralgia  of  the 
bladder  or  rectum.  Coccygodynia,  or  neuralgia  at  the  coccyx,  may  ho  a 
functional  condition,  but  anal  fissure  should  always  be  susj)ected  and 
sought. 

Metatarsalgia,  or  Morton's  neuralgia  of  the  foot,  which  has  for  its 
prominent  symptom  pain  in  the  metatarso-phalangeal  joints  of  the  third 
and  fourth  toes,  is  possibly  a  neuritis  due  to  pressure  on  the  external 
plantar  nerve  by  partial  luxation  of  the  joints.  It  may  be  a  true 
neuralgia. 

Tarsalgia  has  been  applied  to  pain  of  an  uncertain  cause  in  the  fec^t 
of  those  compelleil  to  stand  and  walk  a  great  deal.  It  is  probably  due 
to  incipient  flat-foot.  ' 
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Neuralgia  more  frequently  attacks  the  trigeminal,  sciatic,  and  inter- 
costal than  other  nerves. 

Causes. — A  neurotic  constitution,  inherited  or  acquired,  ansemia  or 
general  debility,  gouty  and  rheumatic  tendencies,  diabetes,  and  toxic 
agents,  such  as  alcohol,  lead,  and  arsenic,  predispose  to  neuralgia. 
Malaria  has  been  supposed  to  be  a  fruitful  cause  of  this  disease.  Somf 
recent  authorities  believe  that  the  intermittent  character  of  neuralgic 
paroxysms  has  caused  observers  to  give  more  credence  than  is  proper  to 
this  opinion.  It  is  possible  that  the  curative  power  of  quinine  and 
arsenic  is  due  to  the  effect  of  these  drugs  as  tonics  rather  than  as  anti- 
malarial agents. 

Neuralgia  occasionally  occurs  at  the  beginning  of  typhoid  fever  and 
other  acute  diseases,  but  it  can  hardly  be  said  that  these  affectionn  are 
its  cause.  Neuralgia  is  more  common  in  women  than  in  men.  It  does 
not  affect  young  children,  and  is  rather  rare  in  old  age,  except  in  the 
form  described  as  epileptiform  neuralgia  of  the  fifth  cranial  nen-e. 

Over-exertion,  emotional  shock,  injuries,  toxic  agents,  and  various 
infections  are  believed  to  be  exciting  causes  of  neuralgia.  It  is  difficult 
to  distinguish  with  certainty  between  neuralgia  and  neuritis  so  caused. 
Local  irritation  of  a  nerve  may  produce  neuralgia  of  the  ner\'e  so  irri- 
tated, or  of  some  other  nerve  by  reflex  influence.  Injuries  may  perhaps 
cause  neuralgia  without  setting  up  a  neuritis.  Tumors  outside  the  ner\'e 
or  within  the  nerve,  periosteal  thickening,  foreign  bodies  such  as  bul- 
lets, fractures,  and  dislocations,  may  cause  neuralgia  by  pressure  on  the 
nerve-fibres.  It  is  probable  that  inflammatorj'  exudates  in  the  ner\'e- 
sheath  and  varicosity  of  the  blood-vessels  supplying  the  nerve  induce 
neuralgia  in  this  manner.  Persons  running  sewing-machines,  and 
blacksmiths,  who  are  subjected  to  long  standing  and  the  carrj'ing  of 
heavy  weights,  are  sup|K)sed  to  be  more  liable  than  others  to  sciatic 
neuralgia.  Occupations  which  render  persons  liable  to  sudden  changes 
of  temperature  and  over-use  of  muscles  seem  to  predispose  to  this  dis- 
ease. Exposure  to  cold  causes  a  neuralgia  or  neuritis  not  well  under- 
stood. Cicatrizing  wounds  are  occasionally  the  seat  of  great  pain, 
because  of  pressure  exerted  upon  nerv^e-filaments  caught  in  the  granula- 
tion tissue.  Such  neuralgias  often  come  under  the  notice  of  surgeons 
for  excision  of  the  tender  scar. 

Irritation  of  |>eripheral  nerves  is  a  not  infre«iuent  cause  of  reflex 
neunilgia.  A  carious  tootli  will  give  rise  to  ner\'e-j>ain  in  the  fifth  cra- 
nial nerve.  Pain  in  the  neck  and  arm  may  be  due  to  an  irritated  ner\e 
of  the  lower  extremity.  Stone  in  the  kidney  can  cause  neuralgia  of  the 
testicle  by  irritation  of  a  branch  of  the  ner\'e  whose  terminal  branches 
supply  the  testicle.     These  are  illustrations  of  reflex  neuralgia. 

It  must  not  he  forgotten  that  neuralgia  may  be  due  to  organic  diseaz^e 
of  the  brain  and  spinal  cord.  Cerebral  and  spinal  tumors  and  inflam- 
mations are  thus  concenKHl  in  the  etiolog}'  of  ner\'e-|>ain.  Spinal  caries 
is  a  surgical  condition  to  be  thought  of  in  this  connection. 

The  neuralgias  occurring  in  anaemic  and  dysj>eptic  individuals  and  in 
those  exhaust(K:l  by  over-work  and  anxiety  are  not  surgical  in  their 
aspect,  but  they  must  he  rememl)ered,  lest  unnecessary  operations  Ih* 
done.  Their  euro  can  bo  secured  by  judicious  exercise,  good  food, 
hygienic  surroundings,  and  medicinal  treatment. 
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Pathology. — IHsotist*  of  the  sensory  nerves,  of  the  nerve-sheaths,  or 
iinpairetl  nutrition  of  the  nerve-trunk,  due  to  obliteniting  arteritis  or 
seiiih*  .selemsis,  may  l>e  the  jKithoh^gieal  lesion  in  neuralgia.     In  tuihcs 

liere   the  nerve-ituin  ([nit^kiy  ehuuges  its  loeation  fnuii  one  nerve  to 

otlier  no  patholu^riC-il  alteration  is  «hH"overahle,     It  is  not  ini|M>ssiI>Ie 
that  in  sneh  eases  the  lesion  is  iu  tlie  spinal  gsmglia  uv  senstny  cells  of 
he  posterior  roots  uf  the  spinal  eortl. 

Sometimes    the    ueunilgi*'    pain    survives   after   the  eause   lias  been 

moviMl  and  tlie  patholou;ii"al  t/hanjrt^  has  disijipeare*!.  Sueh  reminiseent 
nenral*^ias  arise  f nan  the  existence  of  a  pain-iial>it,  and  seem  to  he  es]:K"ei- 
ally  pnmiineut  in  jiatients  who  have  \i^^'i\  npiates  extensively  dnrin^^  the 
orijj^iiial  diseasr.  If  the  patliol<»t:ienl  tiufliu^s  of  nenritis  art*  discovered, 
the  disease  is  not  pro|>erly  cnlletl  neumlt«:la.  The  intracranial  jHirtions 
of  the  second  and  tliinl  divisitHLs  of  tlie  trij^eminal  nerve,  renii»ved  l>y 
me  for  intructaljle  tic  doulonrenx  some  years  Ji^o,  showed,  aciMjnling  to 
the  pathrdoirists,  these  ccin<litions  :  **Th^'  cells  of  the  ncurnjrlia  arc  In 
^^v'end  Inealitics  underi^^oiu^  prolitcration,  not  a  few  having  ceuttvs  uf  an 
almost  euihryorjie  (*onditiou.  Tlic  I ilood- vessels  cd'  the  nerve  are  nut, 
however,  vari(*ose,  tortnons,  r»r  saei-ular.  The  eylinders  are  advancedty 
degeneniled,  many  eylindcr-sluniths  Iw^ing  void  of  any  seml>]an4-e  of  a 
central  eyHntlen  This  degenerating  prt*eess  is  not  universal  in  any  one 
tnl»uh%  as  at  prnnts  almr>st  normal  n^nunns  (if  the  tubule  may  l>e  st»en. 
Bv  this  we  mean  points  at  which  the  eyliiidcr  appears  hiijttuh>gieally 
normah'' 

SymptomB. — ^Tht^  char:ictcris!ic  symptom  is  dartiug  pain  of  great 
"ntensity,  occurring  iu  paroxysms  and  radiating  from  a  point  more  or 

ss  localized  uh»ug  the  distribution  of  one  nerve,  Betwt*en  the  parox- 
ysms there  may  he  no  |niin  or  a  thill  aching  sensation.  Pressure  n)M>u 
the  nerve  when^  it  makes  an  exit  thnuigh  the  deep  fascia  or  a  bonycaual 
uiav  iucreiise  the  hinniiug,  shouting  ]jaiu,  but  othcrwiK'  firm  j>ressnre  is 
generallv  not  [jainfuh  SmietiuK's,  howcV4'r,  tlie  '^kin  is  hyp<»i^^stlietie 
and  the  nerve  tender.  The  [KiriLxysms  and  iutcruiissions  of  pain  may  be 
very  regular,  even  in  eases  nut  of  utahiriat  origiiK  Neuralgia  sliows  a 
tentlcnry  h\  be  unilateral,  and  is  often  wtu's*.^  at  nigld.  The  pain  nuay  be 
somewhat  iliHus^'ch  aud^  instead  of  l>ei ng  eoniim^d  to  one  nerve,  may 
ap|H?ar  in  several  nerves  sueecssively.  The  application  «)f  heat,  eohh  <*r 
Ipressnrc  tiiay  instigiite  a  [*aroxysiii  during  the  iuteruiission  or  remissicai. 
Tenderuess  over  the  siant*  rorrespondiiig  to  the  place  of  origin  of  the 

erve  hits  been  observea.  Numlmess,  cohlness,  tingling,  and  heaviness 
of  the  limb,  mnscidar  spasm  and  weakness,  and  varitms  vas4>motor, 
secretory,  and  trophie  symptoms  may  (jecur.  Thcsi'  syrnptoius  sliould 
suggest  raiu'itis  to  tlu'  ubscrvcr.  Ilcrpes  /oster  occurs  iu  eunnettitio 
with  iKMiralgie  pain,  but  lierc  the  nerve  is  iuHameil  aial  the  condition  is 
not  tndy  a  m  nridgia.  Patients  snbjeet  to  neunilgia  are  apt  to  suffer 
from  rejKnited  attacks,  varying  in  tluration  from  weeks  to  ni<mths. 

The  virdeut  form  of  neuralgia,  calh^l  tic  dt»ulonn*iix  or  epilcptifiirm 
ucimdgia,  which  o<*eurs  in  the  hfth  cnmial  nr  rve,  has  symf>toms  that 
(d'ten  ih^iiiand  snrgieal  iutcrfercn(*e.  The  thseaM'  tMM'urs  iu  i>uth  sexes 
and  in  varying  ag(N  and  (*onstihitiniis.  The  patients  are  nut  nec*essiirily 
dcliilitated,  tlmtigh  the  viulcnt-e  uf  the  ]»ain  so  interferes  with  slcej)  and 
with  mastication  anil  deglutititui  that  their  nutrition  may  be  impairt<L 

Vol.  If,-^3fl 
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The  paroxysms  of  pain,  which  may  affect  any  one  or  all  three  of  the 
divisions  of  the  trigeminal  nerve,  are  sudden  and  startling  in  their  cha- 
racter. The  excruciating  pain  lasts  from  a  few  seconds  to  half  a  minute, 
and  the  paroxysms  maybe  repeated  many  times  with  scarcely  an  inter\'al. 
Occasionally  reflex  spasm  of  the  muscles,  occurs  with  each  exacerlmtion 
of  pain.  A  breath  of  cold  air,  or  attempts  to  speak,  swallow,  or  chew,  or 
the  slightest  touch  to  the  surface  of  the  face,  may  be  suiBcient  to  excite 
a  spasm  of  agonizing  pain.  It  usually  begins  at  a  single  spot  and  radiate:^ 
over  tlie  distribution  of  the  nerve  to  the  skin.  The  patient  seems  to  U>se 
self-control,  grasps  his  head  with  his  hands,  clenches  his  teeth,  and  some- 
times writhes  in  agony.  The  pain  is  felt  in  the  mucous  membrane  of  the 
gums,  lips,  and  nose,  as  well  as  in  the  skin  of  the  face.  The  secretion 
of  tears  and  saliva  is  frequently  increased.  The  dread  of  having  such 
paroxysms  excited  makes  the  patient  exceedingly  timid  in  8{)eflking, 
eating,  and  drinking,  and  gives  him  a  cautious  demeanor  which  is  quite 
characteristic.  In  some  cases  friction  over  the  tender  spot  seems  to  lesnen 
the  pain.  Patients  with  supraorbital  neuralgia  may  for  this  reason  rub 
off  the  hair  of  the  eyebrow  in  their  attempts  to  gain  comfort.  Such 
relief  is  probably  given  only  when  the  pain  is  of  moderate  severity,  for 
in  severe  cases  touching  the  skin  seems  to  cause  intolerable  suffering,  and 
may  even  start  a  paroxysm  when  it  has  been  previously  absent. 

Patients  may  recover  from  an  attack  of  epileptiform  neuralgia  after 
suffering  for  some  weeks,  and  be  free  from  pain  for  a  period  of  months. 
Other  attacks,  however,  usually  occur,  and  the  disease  is  exceedingly 
rebellious  to  treatment.  The  suffering  is  so  great  that  the  patient  may 
commit  suicide.  Patients  are  nearly  always  willing  to  submit  to  rej>eate<l 
surgical  operations,  asserting  that  any  risk  is  preferable  to  the  agony 
which  they  are  compelled  to  endure. 

Diagrnosis. — The  pain  of  neuralgia  is  similar  to  that  of  neuritis,  but 
the  latter  is  less  pan)xysmal  and  more  likely  to  be  accom])a]iie<I  by 
anaesthesia,  loss  of  |)ower,  and  tenderness  over  the  nerve-trunk.  S<»nsa- 
tions  of  coldness  and  of  burning  are  more  probably  due  to  neuritis  tlian 
to  neuralgia.  On  the  other  hand,  paroxysmal  pain  following  the  cours4» 
of  the  nerve,  and  accompanied  by  tender  sj)ot«5  where  the  nerve  is  known 
to  perforate  fascia,  muscle,  or  bone,  is  more  probably  neuralgic.  Firm 
pressure  often  relieves  the  pain  of  neuralgia,  but  adds  to  the  suffering  in 
neuritis.  In  making  this  test  it  must  be  remembered  that  in  neuralgia 
the  skin  itself  may  be  hyp(»nesthetic  when  lightly  touched,  though  firm 
pressure  will  relieve  the  pain. 

In  neuralgia  there  is  no  alteration  in  the  shajH*  of  the  part,  as  in  local 
inflammation,  and  there  is  no  fever.  The  trophic  changes  seen  in  neuritis 
are,  of  course,  absent  in  the  functional  disease. 

Neuralgia  of  the  joints  may  simulate  chronic  inflammaticm.  Neuralgia 
of  the  mammary  ghuul  in  women  of  ner\'ous  temperament  and  disonlen*d 
menstruation  is  liable  to  raise  the  suspicion  of  possible  malignant  disease. 
This  is  particularly  the  case  if  adenomatous  or  other  benign  growths  are 
situate<l  in  the  gland. 

Treatment. — The  neuralgias  of  hysterical  and  neurasthenic  persons 
who  are  mentally  and  physicjilly  demoralizeil,  the  reminiscent  neuralgias 
previously  mentioned,  and  th(»  neuralgias  occurring  in  the  d^nenerative 
period  of  life  are  diflicult  to  cure.     Their  management  belongs  to  the 
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domain  of  medicine.     TIk-  cause  should  be  removed,  if  possilde,  and 

the  general  tiervoits  sy.steiii  ^ivou  ?;|H'riiiI  atteiitiuii,  TIjese  eases  should 
not  be  sobjeeUMl  to  siirgieal  *>i>emtiiiii  until  every  t-jiuse  of  oervuiis  stmin 
and  every  ilepressing  inHueiiee  u\wm  the  mind  have  bt^n  removetL  It 
is  probable  that  iiiuiiy  o|)eratioiis  are  unsiRH^essful  because  the  sui^eou 
has  not  realixed  that  the  disease  is  (hie  to  u  worn-tmt  nervous  system. 

Tumors,  inflammatory  exutlates,  foreign  lM>dies,  and  citratriees  eausing 
I  nervtvpressure,  epipliysitis,  hmw  tlisc'as*',  and  uther  snrgieal  ciiuditinns, 
and  aHeetions  lif  the  brain  and  spinal  eurd  whieh  give  rise  tt>  pain,  must 
Ik?  exchKlefl  before  treatment  is  dircvted  to  the  nerve  in  whieh  piin  is 
felt  It  is  often  nuieh  easier  to  call  a  ease  **  uennilgia''  tlran  to  give  the 
time  anti  thought  neeessary  to  discover  the  real  lesion  which  oeL^asions 
the  pain. 

Anndvries  anil  eounter-irritants  are  nmeh  used  in  tlie  hu-al  treatment, 
Belladoioia  ointment,  menthol, eoeaine,  aeonite,  itpinm*  and  hyosi-yanuis 
are  em|>loyed  for  their  srHithing  etfi-et,  and  may  be  eonil>ined  with  lano- 
lin. Ointment  of  venitria  (1  |>art  to  ^io)  or  aeotiitia  ointment  (1  part  to 
\  10())  is  sometimes  valuable.  As  eounter-irritaiits,  imbne,  ehloriitbrm  lini- 
ment, camphor  and  ehlond,  blisters,  and  the  actual  cautery  may  be  found 
useful.  A  weak  gtdvanie  current,  used  for  ten  or  tiftecu  minutes  daily, 
with  tiie  positive  pole  near  the  seat  of  ]Kun,.may  give  relief  Mas-age 
is  soTiirtimes  of  service.  A  spray  of  methyl  c*hloride  and  other  hieal 
refrigerarits  may  be  usihI  to  nuod)  the  skin  and  relieve  pain.  Subs<»- 
cjnent  inrtamniatitui  and  gangrene  may  be  produceil  if  they  are  emplovHl 
tor  too  long  a  time. 

Various  reniedies  have  been  nst^d  for  the  eonstitutitjual  treatment  of 
neuralgia.  Their  ethi^iey  depcTids  upon  the  skill  with  wliieh  the  surgeon 
hits  sought  out  the  ciiUH'.  They  are  otleu  given  ereilit  for  a  cure  whieh 
is  hirgely  due  to  the  hygienii-  aeeessories  which  have  been  bmught  into 
play.  Arsenic  in  increasing  dost^s,  in>n,  (piiuine,  strychnia,  zinc,  and 
ccxl-livcr  oil  are  the  most  valuable  remedies  in  debilitnted  cases.  The 
broniitlrs,  asid«etida,  valerian,  and  castorcnm  are  antispanmodics  often 
employed,  (ielstrainm  jiushed  to  its  pbysioh^gical  ettert,  nitro-glviTrin 
in  large  doses,  and  aeorritia  \n  di>ses  ot  j^^  to  ylL,y  of  a  grain,  are  drugs 
which  also  have  a  valual>le  place  in  the  treatment  of  neuralgia.  Phena- 
cetin,  antifcijrin,  and  antipyrine  may  relieve  the  ])ain,  Init  nmst  Ijc  iisixI 
with  enution  lest  they  iiitluce  habituation.  The  opiates  are  esjK'cially 
dangerous  for  the  sanu^  reusoii,  Siilol  and  st>dinni  salicylate  are  indi- 
catetl  in  cases  of  supposi^d  rht  uuiatie  etiology,  while  pota.Hsiiun  iodi<lc 
and  mercury  should  he  ailniinistercd  in  eases  of  a  ptissible  syphilitic 
origin*  Alkalies,  lithium  sidts,  eolehicnm,  cjimmbis  Indica,  and  ciniici- 
fug^i  slnmld  be  used  in  apjiropriate  cases. 

The  liypo<lermatic  u^»  of  atropia  and  other  remedit^s  s|>oken  of  in  the 
treatmcut  of  neuritis  may  at  time  lie  adojitcd  with  beneiit.  Ergf^t  ami 
phosph(U*us  have  been  rec<nnmcndcd  in  tlie  treatment  of  ncunilgia. 
When  all  tlu's*'  means  fail  surgi(*al  operation  must  lie  i^onsidered. 

Various  o[>crative  ]iro(nMlnrcs  have  been  adojjtcd  f  >r  the  treatment  of 
neuralgia  wlx'ii  meiiical  tn*atn^ent  has  [u-oved  unavailing.  Xcnrectasia, 
or  nerve-stretching,  nein'otomy.and  ucnrrH'tomy  are  the  operations  usually 
employed  for  tlie  relief  of  tins  |wduinl  condition.  Acupuncture  and 
galvano-pum^tnre   liave  beim  tjccasioually  advocated.     Cornpression  of 
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the  nerve  against  a  bone  by  means  of  a  screw-clamp,  so  as  to  crush  ita 
fibres,  has  been  proposed  for  the  purpose.  Excision  of  a  cortical  centre 
in  the  brain  or  the  spinal  roots  of  the  implicated  nerves  has  been  seri- 
ously proposed,  and,  I  believe,  performed  in  a  few  instances.  Excision 
of  the  Grasserian  ganglion  and  of  the  intracranial  portions  of  the  fifth 
nerve  has  been  repeatedly  performed,  with  great  benefit,  in  trifacial 
neuralgia. 

Neurotomy  is  seldom  done  at  the  present  day,  because  the  simple  divis- 
ion of  the  nerve-fibres  permits  very  early  reunion  of  the  cut  ends. 
Neurectomy,  in  which  a  piece  of  the  nerve  is  removed,  is  much  more 
likely  to  give  permanent  relief,  and  is  not  a  more  serious  operation  than 
neurotomy.  After  neurectomy,  which  is  done  as  far  as  }x>s8ible  behind 
the  seat  of  pain,  the  distal  end  of  the  nerve  may  be  bent  backward  or  a 
piece  of  muscle  or  fascia  interposed  between  the  cut  ends  in  order  to 
prevent  reunion  of  the  divided  nerve-trunk.  A  small  piece  of  metal  or 
celluloid  might  be  similarly  interposed  and  left  within  the  tissues,  but  I 
know  of  no  reported  cases. 

Nerve-stretching  consists  in  exposing  the  nerve  and  making  traction 
in  a  direction  away  from  its  cerebro-spinal  connection.  This  operation 
is  not  likely  to  be  as  satisfactory  as  neurectomy,  but  has  the  aclvantage 
that  the  motor  paralysis  occurring  from  interference  with  the  motor 
fibres  in  the  nerve-trunk  is  not  so  great  or  lasting  as  after  the  operation 
of  neurectomy. 

Subcutaneous  nerve-stretching  is  performed  upon  the  sciatic  nerve  by 
flexing  the  thigh  strongly  upon  the  pelvis  imtil  the  knee  touches  the 
the  chest.  During  this  procedure  the  knee  is  kept  straight,  so  as  to 
increase  the  tension  upon  the  sciatic  nerve.  This  operation  is  not  very 
often  done  at  the  present  time,  because  an  aseptic  incision  is  s<»rcely 
attended  with  danger,  and  permits  the  stretching  to  be  done  more 
efficiently. 

A  detailed  account  of  the  methods  of  performing  these  operations 
uiK)n  nerves  will  be  given  in  a  later  section  which  discusses  the  (>|H'ra- 
tions  upon   Nerves. 

When  neuralgia  is  due  to  a  nerve  lx»ing  caught  in  an  inflammator}* 
exudate  or  in  a  cicatrix,  excision  of  the  compressing  tissue  and  the 
nerve-fibres  in  it  will  usually  be  followed  by  permanent  cure.  If  a 
nerve  is  entangled  in  callus  which  has  resulted  from  a  fracture,  it  is 
necessary  to  chisel  away  the  osseous  material  and  free  the  nerve.  This 
operation  is  probably  more  often  called  for  in  fractures  alx)ut  the  ell>ow 
than  in  other  situations,  because  the  ulnar  nerve  is  liable  to  l)e  entangltnl 
in  rallus  situated  behind  the  internal  c(mdyle  of  the  humerus.  After 
relieving  the  pressure  upon  an  imprisoned  nerve  it  is  well  to  stretch  the 
nerve  before  closing  the  wound. 

Bulbous  nerves  found  in  stumps  after  amputation  are  often  the  seat 
of  severe  neuralgia,  due  to  pressure  exerted  by  the  artificial  limb.  A 
true  neuritis  occasionally  cK»curs  in  thes<»  bulbous  tumors,  wlii<'h  are 
really  a  form  of  neuroma.  The  possibility  of  the  occurrence  of  such 
neuromatous  enlargements  after  amputation  furnishes  a  giKxl  reason  for 
the  snrg(M)n  to  draw  out  the  nerves  at  the  time  of  amputation  and  cut 
them  oii*  as  high  as  possible.  An  ascending  neuritis  may  take  place  in 
nerves  having  bulbous  ends  in  stumps.     Hence  it  is  often  wise  to  do  a 
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neurectomy  early.      Thi.s  is  probalily  betti-r  than  being  satisfied  with 
8tret4.»hinjy^  uf  tho  nerve  either  in  the  stump  or  at  a  |»oint  aUn'u, 

NERVf:-8l*ASM. 

Tlie  HpasnuKlie  neurosis  clainunir  attention  here  is  that  often  tilled 
**  convulsive  tie/'  in  whieli  intemiittent  and  involuntary  motions  of  a 
choreie  kind  iKX'ur  in  ^mups  nf  nuisetes  physiolH^r^ieally  associated. 
Surgieal  interferont*e  is  at  times  demandeil  when  the  faeial  or  the  apinal 
acoeHsory  nerve  is  tJnis  atfeeted. 

FACIAL  SPASM. 

Causes. — Faeial  spasm »  liistrionie  s[»iism,  or  niimie  tie  eauses  irre- 
sistible twit4'liings  of  a  ivw  or  many  of  the  musek^s  of  tlie  face  supplied  l)y 
the  seventh  eninial,  c»r  faeial,  nerve.  This  eondition  is  quite  ditferent  from 
musenJar  s]>asra  seeondury  to  a  pamly/JMi!:  lesion  irivolving  the  nerve* 

The  ilisease  may  he  eaiised  by  tumors,  softening,  or  either  organic 
changes  in  the  nerve-nuelens  in  the  ponn,  in  the  eorres[ionding  eentre  in 
the  cortex  of  the  upposite  side  of  tlu'  ciTehruniy  or  in  the  nerve  it.self ; 
or  it  may  depend  *>n  unknown  or  nutritional  changes  and  he  called  fune- 
tiiuial  or  idiopathic.  Falls  on  the  head,  mental  shock,  amemia,  the 
nenrrtpathie  diathesis^  and  irritation  of  the  trigendnal  nerve,  as  well  as 
other  reliex  agencies,  appear  to  have  been  efticient  causes.  (Itnvers 
mentions  an  instance  supposed  to  have  been  due  to  the  habitual  nnjs<;ular 
movements  resulting  iVom  smdi-taking.  The  majority  of  cases  have  no 
d  ist*o  V  e  ra  1>I  e  * » rga 1 1  ie  eau sii  t  i  o  n . 

S3?Tnptoms. — The  spasms  are  usually  elonic,  are  unattendeil  by  jmin 
or  l>alsy,  and  are  often  limiteil  to  the  nuiscles  supplied  by  the  U[>jM'r 
bnxnehes  of  one  faeial  nerve.  The  (U'hicular  nf  the  cyelitis  and  the 
n^gumatics  are  the  muscles  most  frequently  involved.  BtJtfi  nerves  may 
be  involved,  liowever,  and  the  mnscHes  sn[>plied  by  other  nerves  thmi 
tile  facial  are  (xicjisirmally  thrown  into  simsms  seeomlarily.  Thus  the 
must*!es  of  the  tongue,  of  the  jaw,  aiul  td'  the  neck  and  arm  may  he 
finally  involved.  Tlie  rjiomeutarv  eontractions  occur  with  grtwt  rapidity, 
and  resemble  the  muvements  pro<lnced  l)y  application  of  the  faradie 
current  to  the  nerve.  p]x|»(»snre  to  bright  ligiit  or  coM,  emotirm,  anil 
similar  excitants  inerease  the  tvvitcliings.  Tonic  spasm  is  sometimes 
assoeiatetl  w  ith  the  ekuiic  spasms.  The  ilisease,  w  hicli  nuty  have  a  ivmit- 
tent  or  an  intermittent  character,  is  difficult  to  ndieve,  but  is  unattenfled 
with  danger  to  life  unless  it  be  a  symptom  of  orpuiic  disease*  in  the 
brain.  The  patient  is  of  eonive  much  annoyed  at  Ids  iualdlity  to  avoid 
^'  making  faces.*'  This  eharacteristie  ims  ^Ivvn  tlie  names  **  miniie  s[»asm  " 
and  **  histrionie  spasm  "  Ui  the  disesise. 

Treatment. — Causes  of  reHex  irritation,  such  as  diseasetl  teeth, 
neuntlgia,  or  errors  of  refraction,  shcmid  be  etticiently  treated,  the  patient 
should  he  kept  free  from  known  eniotional  causes,  and  the  gt^n^'ml  henlth 
should  he  brought  up  tii  tlu'  I  rest  standartK  Both  intHlieinnl  and  surgicjd 
treatment  have  been  cous]iieuon:<ly  unsatisfactory,  Cannabis  Indicn, 
arsenic,  valerian,  zinc,  eonium,  gelsinium,  hyoseyanius,  chlond,  <'oeaine, 
morphia,  anil  the  l>romides  have  been  used  with  oceasioual  sncwss.  The 
danger  of  inducing  morphia  or  other  drng-addietion  must  not  l>e  forgot- 
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ten,  since  large  doses  and  prolonged  use  are  required  in  treating  this 
disease.  Galvanism  is  recommended  rather  highly  by  Dana.  BUsters 
behind  the  ear  have  seemed  serviceable.  Stretching  the  ner\'e  vigorously 
after  exposing  it  near  its  exit  from  the  stemo-mastoid  foramen  has  l)een 
tried,  but  the  improvement  has  not  very  often  been  lasting.  The  paral- 
ysis of  motion  so  induced  gradually  disappears,  but  the  spasmcnlic 
twitching  usually  returns  as  the  muscles  n^in  power  through  the 
regeneration  of  the  nerve.  Neurectomy  will  stop  the  spasm,  but  the 
permanent  disfigurement  of  the  face  due  to  the  paralysis  so  caused 
renders  such  procedure  usually  improper.  Godlee'  and  Keen^  have 
publishe<l  collections  of  cases  treated  by  nerve-stretching,  but  these  show 
that  the  relief  was  often  transient.  It  is  worth  trial  in  troublesome  cases, 
as  the  scar  made  is  insignificant. 

Perhaps  a  neurotomy  with  immediate  suture  of  the  ner\'e  might  be 
justifiable,  since  union  of  the  cut  nerve  with  final  restoration  of  motion 
without  spasm  might  i)ossibly  be  obtained. 

The  nerve  is  exposed  for  stretching  by  an  incision  in  front  of  the 
auricle,  as  advoc^ated  by  Hueter,  or  by  the  method  of  Baum,  who  makes 
the  cut  behind  the  auricle ;  the  latter  is  preferable.  The  incision  is  an 
angular  one,  immediately  behind  the  auricle,  with  the  apex  of  the  angle 

I)ointing  backward  over  the  tip  of  the  mastoid  process.  The  whole 
ength  of  the  incision  should  be  about  two  and  a  half  inches.  The 
nerve  will  be  found  in  the  space  between  the  stemo-cleido-mastoid  mus- 
cle posteriorly  and  the  parotid  gland  in  front.  In  the  bottom  of  this 
narrow  space,  at  a  depth  of  one  inch  or  more,  the  nerve  will  be  found 
lying  upon  the  fascia  covering  the  muscles  on  the  front  of  the  vertebral 
column.  The  operator  will  by  this  methcKl  reach  the  nerve  about  half 
an  inch  in  front  of  its  exit  from  the  stylo-mastoid  foramen.  He  should 
search  for  the  nerve,  which  is  rather  small,  at  a  iK)int  from  a  quarter  to 
a  half  inch  in  front  of  the  middle  of  the  anterior  margin  of  the  mastoid 
pro(»ess,  keeping  above  the  posterior  belly  of  the  digastric  muscle.  This 
muscle  is  not  always  seen  in  the  wound.  The  styloid  process  of  the 
temi)onil  bone  and  the  transverse  processes  of  the  vertebne  are  valuable 
landmarks  in  carrying  out  the  deeper  dissections.  Illumination  of  the 
narrow  fossa  in  which  the  nerve  lies  with  the  head-mirror  will  aid  greatly 
in  the  identification.  Keen  has  used  a  needle-like  electrode,  which  he 
passed  over  the  structures  until  muscular  responses  showed  that  the 
nerve  was  touched.  The  wet-sponge  electrode  should  at  the  same  time 
be  applied  to  the  cheek.  The  current  for  this  puq>ose  must  l)e  weak, 
because  a  strong  current  may  produce  muscular  contraction  when  the 
electrode  is  not  in  contact  with  the  facial  nerve,  as  the  tissues  in  the 
wound  are  moist.^ 


8PINAI.    ACC'RSSORY  SPASM ONE    FORM   OF   TORTICOLLIS. 

Spasmodic  torticollis  is  a  neurosis  giving  risc»  to  clonic  or  tonic  s])asms 
of  the  cervi(»iil  muscles  suj)plied  by  the  s])inal  accessory  and  the  upper 
cervical  nerves.      It  must  be  distinguished  from  congenital  wry-neck 

•  Trans.  Clinical  S<>c.  London,  vol.  xvi.  '  Annals  of  Surgenff  July,  1886. 

*  A  recent  article  on  this  subject,  by  Dr.  W.  C.  Gray,  entitled  "Palmus,"  will  be  found 
in  the  Amer.  Joum.  Med,  Sc.,  May,  1895,  p.  535. 
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and  the  forms  iieciirring  as  symptom?*  of  spinal  eariej?,  rheumatic  myos^ 
tins,  tumors,  and  iihsccsse^.  In  (*ausnti(m  and  symptoms  the  disease  is 
analu^ijous  to  tiK-ial  tic,  just  <k'srrilHHL 

The  steriio-mastoid  is  tlio  uiuscle  mtjst  oonnuonly  affected,  tht>ujijli  the 
tra|H^zius»  spleuins,  aud  uther  eervieal  inuseles  may  l»e  iuvolvt^K  When 
IjHtli  the  stermi-niastoifl  and  sph^ninis  are  iuvulvwl,  it  i,'^  usually  tlie 
8pleiiins  i\\\  ijue  sid«*  arid  the  sternii-nnistiad  <m  tia*  other.  If  thesteruo- 
mastoid  niitl  tnt[K'ziiis  are  ass>eiateil  iu  the  spasm,  they  are  usually  nn 
the  sauie  siile.  It  must  he  riH-i^lhrtril  that  <HmtraetiMii  uf  a  >teruo-mas- 
tuid  uujs<.'h*  nitates  tlie  fac^e  toward  tlie  opposite  i^ide,  thnisti*  the  eliiii  a 
little  forward,  and  hrinj^^  the  mastoid  prrK*ess  of  the  HJime  i^ide  and  the 
haek  i»f  the  hrad  ueart'r  the  <'lavieh'.  It  is  very  mut4i  the  movement 
ciiUHHl  hy  irraspiu;^  a  loc-k  of  hair  near  the  uiastoid  proeess  with  the  hand 
of  the  same  side  and  tuakiu;^  tnietimi.  Tht*  s|*k'iiius,  mdikr  the  sterno* 
mastiMd,  rotates  the  head  toward  the  si<k*  of  th<*  aetiuii:  luusrk-.  If  hoth 
»iik\s  are  atfe<:*teih  wliirli  is  rare^  the  head  is  drawn  haekwanh  This  is 
retro<'<»llir  spasm.  The*  etiaraeter  of  motion  is  mmlitied  by  the  nerves 
involved,  hut  nearly  always  the  two  mnseles  supplietl  liy  the  s[anal 
aec'essory  nerv*^— the  sterno^niastoid  and   tlie  tnipezius — are  invnlvrd.' 

Ext*essive  rotation  without  muiii  retrartiou  su*f^ests  tliat  the  ^trrno- 
mastiiid  oi*  one  side  \\m\  the  splruius  of  the  ojipositr  sidu  of  the  neek  are 
in  vol  veil.  Tlie  fiiee  will  Ik*  tiirneil  away  tVoui  the  afi'eeted  sterno-mastoiiK 
Retraction  of  the  liead  without  much  rotation  ptnntsto  ttie  two  trsifji^/ins 
musi'les  as  heintr  in  fault.  The  muscles  <d'  the  face  anti  arm  may  he</ome 
iuvol veil  s^'ctKidarily. 

The  rot;tt»>rv  jerking"  of  the  head  is  not  p-nenilly  aceompanied  l>v 
marli  jwiin,  hut  the  fatigue  ami  aimoyancc  from  the  iu*'essant  motion 
may  he  jrn-^it.  TIte  spasms,  whirh  are  usually  elonie,  may  finally  become 
t4jnic.     Thill  the  contnietcd  mus<des  nmy  only  relax  durin<^  sleep. 

The  treatment  by  full  (lose*^  i\i  nerve-sedatives  is  essentially  the 
same  us  in  fju'ial  sjKism,  and  is  nearly  as  niisatisfaet4iry.  Elcctrii-ity, 
massji^,  eontinuons  stretcliin«:  of  the  neck  l)y  snsjK'nsion  with  a  jury- 
mast,  or  oeeasioual  >uspcusi(>n  from  a  tri[M>tl  l»y  the  wi^it^ht  of  the  buily, 
uenreetonjy  of  the  spinal  accessory  or  upp<T  eervteal  nerves,  and  (xartial 
or  er^mplete  section  of  the  muscles,  are  sujr^t'sti^.  Cures  ^M-eur,  hut  failure 
to  entirely  or  p<'j'man*'nt!y  relieve  tht*  (Kitient  is  ei»mmon.  Median ind 
sujiport  by  a  [»rojMTly-ailjustHl  ajijiaratus  sometimes  pves  mintort. 
Ncrve'Stretclun^^  and  nenrotoiny  of  the  spinal  aece.sM«rv  arc  of  little 
value;  ncnrertfany  has  pfiveu  better  n^snlts.  I  have  excised  the  spinal 
accessory  aud  snhs4'<]Ueutlv  tlivid(*d  the  sjvlenins  withcait  benefit, 

Stretchin^jf,  tlivision,  or  exi^ision*  of  the  spinal  a(*e(*ss«>r>'  nerve  is  ae- 
ct^mpbshed  by  a  three-in**h  incision  alonj^the  anterior  ed^' of  the  sterno- 

Imastrml  iuns<4e,  bcVinuini^  at  the  pcant  c>f  the  mastoid  priKM-ss,  Tlie 
retfion  should  be  made  [*ritrninent  bv  having  (lie  shoulders  t^f  the  patir^nt 
raised  un  a  pibow  aT\d  th*'  hea^l  thrown  hack  ward,  with  the  face  turui'il 
to  the  opposite  sitJe.  After  ojx^ning  the  cervical  fas4'ia,  relaxing  the 
titties  of  the  neck  S4imewhat,  and  drawing  the  mnsck*  iiutwanl  and 

^  Spnmnmtic  Wrtf-ntfk  nnd  other  Spnmnodk  Movements  oj  thr  Hrnd,  Fuf^^  and  Nefk,  by 
Xoblf  Smith,  I.omlon,  tSJU 

•  Traitenieni  dn  TorticnUti*  s|»fi*4nn>iUqye  par  resection  du  Nerf  spinftl/*  L.  H,  Petiil, 
\fi£vued'0rthopedtff  Juillct,  ISIU,  p.  27it. 
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backward  with  a  retractor,  the  surgeon  will  usually  find  the  ner\'e  cross- 
ing the  transverse  process  of  the  atlas.  It  comes  out  from  beneath  the 
lower  border  of  the  digastric  muscle,  crosses  this  process,  and  enters  the 
belly  of  the  muscle.  About  half  an  inch  of  the  ner\'e  should  be  re- 
moved. It  can  be  reached  by  incision  i)osterior  to  the  sterno-mastoid 
muscle,  but  the  anterior  route,  although  a  little  more  difficult,  ensures 
more  certainly  the  removal  of  all  the  branches  going  to  the  sterno-mas- 
toid as  well  as  to  the  trapezius.* 

Keen  *  has  devised  and  performed  an  operation  for  dividing  the  j)08- 
terior  branches  of  the  first,  second,  and  third  cer\'ical  nerves  in  spas- 
modic torticollis  which  has  been  unrelieved  by  excision  of  the  spinal 
accessory.  In  this  way  he  paralyzes  the  deep  rotators  of  the  head, 
which  are  often  involved.  A  transverse  incision  is  made,  alwut  half  an 
inch  below  the  level  of  the  lobule  of  the  ear,  from  the  posterior  median 
line  outward  for  about  three  inches.  The  trapezius  muscle  is  divided  bv 
a  similar  incision.  The  surgeon  then  dissects  up  the  trapezius,  and  fincL 
the  great  occipital  nerve  as  it  makes  it  exit  from  the  complexus  and 
enters  the  trapezius.     The  intramuscular  aponeurosis  within  the  com- 

Elexus  must  be  remembered  as  an  anatomical  fact,  or  the  surgeon  may 
e  surprised  at  coming  uix)n  it.  The  nerve  emerges  from  the  complexus 
at  a  point  between  this  aponeurosis  and  the  middle  line,  usually  about 
half  an  inch  below  the  incision,  and  then  enters  the  trapezius.  The 
nerve  is  about  the  size  of  a  stout  piece  of  catgut.  The  next  step  is  to 
divide  the  complexus  transversely  at  the  level  of  this  great  occinital 
nerve  and  to  follow  by  careful  dissection  the  nerve  downward  until  its 
origin  from  the  posterior  division  of  the  second  cervical  ner\"e  is  reacluKl. 
This  nerve  should  be  divided  and  a  piece  removed  behind  the  origin  of 
the  great  oc(;ipital. 

The  inferior  oblique  muscle  must  be  identified  by  following  the  suIh 
occij>ital  nerve,  which  passes  immediately  below  the  muscle  towanl  the 
spine.  The  suboi^cipital  triangle  formed  by  the  two  oblique  musc»les  and 
the  greater  {)osterior  straight  muscle  of  the  head  must  be  identifitnl,  as 
the  sulx)ecipital,  or  first  cervical,  nerve  lies  in  this  triangle  close  to  the 
occiput.  A  portion  of  this  should  then  be  excised.  About  an  inch 
lower  down  than  the  great  occipital  nerve  and  under  the  complexus  is 
found  the  external  bmneh  of  the  iX)sterior  division  of  the  thira  cer\ioal 
nerve,  which  supplies  the  splenius  muscle.  This  should  be  dividwl  close 
to  tlu»  bifurcation  of  the  main  nerv^e.  Noble  Smith,^  Ganlner,*  Powers,* 
and  perhaps  others  have  operated  in  this  manner,  and  have  found  the 
meth(Kl  very  satisfactory'.  Grardner,  who  claims  that  he  devised  the 
ojK^ration  before  Keen,  reports  a  case  remaining  well,  though  tiie  report 
was  made  nearly  five  years  after  the  oi>eration. 

Is  has  been  suggested  to  remove  the  motor  centre  in  the  c(»rebral 
cortex  in  inveterate  cases.  This  centre  is  approximately  situateil  in  the 
posterior  portion  of  the  first  and  second  frontal  convolution,  just  in 
front  of  the  arm-centre. 

*  See  Ballanoe,  Si.  Tliomas's  Hospital  RejMrtjty  vol.  xiv.  p.  95. 

*  Anmils  of  Surperi^,  vol.  xiii.  1891,  p.  44.  •  Lot.  eit 

*  British  Meflirnl  Journal,  Aug.  19,  1«93 ;   Epitome,  p.  30. 
'  Nav  York  Medical  Journal,  1892,  Iv.  p.  253. 
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TUMORS   OF   NERVES. 

Varieties. — Tumors  connected  with  nerves  are  comparatively  rare. 
Fibroma  is  the  morbid  growth  most  frequently  found  involving  the 
peripheral  ner\'e8,  but  sarcoma,  myxoma,  glioma,  neuroma,  and  carci- 
noma (KX'ur.  Cysts  so  situated  are  probably  the  result  of  degenerative 
processes  in  previously  solid  tumors.  Carcinoma  when  present  is  usually 
an  infiltration  from  disease  of  neighboring  structures.  Syphilitic  maases 
are  seldom  found  except  upon  the  intracranial  portions  of  the  cranial 
nerves. 

Hyperplasia  or  hypertrophy  of  nerve-trunks  is  described,  but  is 
exceeilingly  uncommon.     This  increased  bulk  is  not  properly  a  tumor. 

Neuromas,  consisting  of  medullated  or  non-medullateu  nerve-fibres, 
are  found  connected  with  nerves.  Nerve-cells  have  been,  it  is  said, 
demonstrated  in  a  few  of  such  tumors,  but  I  do  not  know  that  such 
ganglion-cells  have  been  proved  to  exist  in  neuromas  connecteil  with 

Seripheral  nerves.  The  bulbous  ends  of  nerves  seen  as  a  secondary  con- 
ition  after  amputation  are  sometimes,  at  least,  according  to  Bowlby, 
neuromas.  This  is  an  instance  of  tumor  due  to  a  traumatic  cause.  The 
painful  subcutaneous  tubenrle  described  by  the  older  writers  is  a  small 
fibroma  develo|)ed  on  a  cutaneous  branch  of  a  sensory  nerve.  A  tumor, 
often  congenital,  consisting  of  irregularly  interwoven  cords  of  nerve- 
fibres  ana  connective  tissue,  lias  l)een  named  plexiform  neuroma  or 
plexiform  neuro-fibroma.  It  has  been  found  connected  with  cerebro- 
spinal nerves  and  with  the  solar  plexus  of  the  sympathetic  nervous 
system.  The  nerve-fibres  in  neuromas  on  nerves  are  generally  smaller 
than  the  proper  fibres  of  the  nerve,  and  are  irregularly  arranged. 

Gross  says  that  Moore  met  with  an  arterio-venous  tumor  of  the 
popliteal  nerve.  Occasionally  many  tumors  are  found  connected  with 
one  nerve,  or  many  of  the  nerve-trunks  are  similarly  involved  by  mul- 
tiple growths.  Prudden  '  has  carefully  studied  such  cases.  Dr.  T.  S.  K. 
Morton*  has  recently  recorded  an  interesting  case  of  sarcoma  of  the 
sciatic  ner\"e  and  collected  some  similar  cases. 

Tumors  connected  with  nerves  are  not  pro])erly  designated  as  neuro- 
mas unless  histologicid  study  shows  that  they  consist  largely  of  nervous 
tissue. 

The  tumor  is  usually  within  the  shexith  of  the  nerve.  The  fibres  of 
the  nerve  may  be  sejmrated  and  spread  over  the  surface  of  the  tumor, 
may  nin  through  it,  or  may  j>ass  along  the  side  of  the  morbid  growth, 
sustaining  more  or  less  compression. 

Symptoms. — A  su{wrficial  tumor  will  give  rise  to  the  physical  signs 
of  a  growth  along  the  known  course  of  a  nerve.  It  will  be  movable 
laterally,  but  not  in  the  direc^tion  of  the  length  of  the  nerve  to  which  it 
is  attached.  The  symptoms  will  dei)end  on  the  physiological  character 
of  the  nerve  and  the  amount  of  pressure  to  which  its  fibres  are  subjected. 
A  large  tumor  bound  down  by  overlying  fasciic  will  give  rise  to  more 
marked  symptoms  than  under  the  opposite  conditions. 

No  special  symptoms  may  be  presented,  or  paralysis,  twitchings,  {)ain, 
ansesthesia,  paresthesia,  or  reflex  spasm  may  call  attention  to  the  prol)- 

'  Ameriran  Journal  of  Medical  Scimces,  vol.  Ixxx.  p.  134. 
'  Philada,.  Academy  of  Surgery^  Nov.  6,  1893. 
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able  nerve-implication.  Pain  referred  to  the  peripheral  distribution  of 
the  nerve  is  not  unusual.  This  is  not  to  be  expected  in  terminal  tumors. 
Epileptiform  seizures  may  be  caused  by  painful  tumors  on  ner\^e-tmnkfi. 
An  undiscovered  tumor  may  be  the  cause  of  an  unsuccessfully  treated 
neuralgia. 

Trophic  changes  in  the  nails  and  skin,  such  as  are  seen  in  neuritis, 
may  arise ;  therefore  glossy  skin,  painless  whitlows,  wasting  muscles,  and 
similar  symptoms  should  lead  to  a  search  for  a  tumor  connected  with  the 
nerve  before  idiopathic  neuritis  is  assumed. 

Treatment. — Excision  is  the  only  available  treatment.  The  dissec- 
tion should  be  made  carefully  in  order  that  as  few  ner\'e-fibres  as  possible 
be  injured.  After  the  opening  of  the  nerve-sheath  the  tumor  can  some- 
times be  enucleated  without  damage  to  the  nerve-trunk.  If  it  is  nec<»s- 
sary  to  sacrifice  a  portion  of  the  nerve  in  the  removal  of  the  growth, 
suture  of  the  ends  of  the  divided  nerve  should  be  imme<liately  peribmied. 
Relaxing  the  parts  by  flexing  the  joints  and  stretching  the  ner\'e  will 
often  allow  apposition  to  be  accomplished  even  when  a  considerable  por- 
tion of  tissue  has  been  removed. 

Nerve-grafting  with  a  piece  of  nerve  taken  fnmi  one  of  the  lower 
animals  or  from  a  recently-amputated  human  limb  may  be  available.  It 
is  sometimes  possible  to  bridge  the  chasm  between  the  cut  ends  by  dif^- 
secting  a  flap  from  the  side  of  the  nerve  and  turning  it  down,  as  is  clone 
in  splicing .  shortened  tendons  after  tenotomy.  Where  none  of  these 
measures  are  practicable,  the  cut  ends  should  be  held  in  position  opposite 
ea(»h  other  by  long  stitches  of  catgut  extending  from  one  to  the  other. 
This  procedure  anchors  the  nerve-stumps  in  projKT  relation  to  each  other. 
A  tumor  has  bcK?n  excised  without  the  operator  knowing  that  a  nerve- 
trunk  was  involved  until  paralysis  of  the  parts  supplitni  showtnl  itst^lf. 
In  such  cases  the  wound  should  be  openea  if  healing  has  taken  place 
before  the  discoverj%  and  nerve-suture  performed. 

Multiple  tumors  connectcHl  with  nerves  are  scarcely  suitable  for 
excision.     The  pain  can  be  relieved  in  some  instances  by  excision  of  a 

G)rtion  of  the  nerve  on  the  proximal  side  of  the  growths.  Duhring  and 
aufy  *  gave  relief  by  excision  of  the  brachial  plexus  in  a  case  of  this 
sort.  An  interesting  sjwcimen  of  multiple  tumors  of  the  median  ner\'e 
has  been  deposited  by  Mears  in  the  Mutter  Museum  of  Philadelphia. 

Injuries  op  Nerves. 

Traumatic  lesions  of  nerves  are  said  to  be  more  frequent  in  the  upper 
than  in  the  lower  extremity.  This  is  due  {tartly  to  the  more  expi^jed 
situations  in  which  the  nerves  of  the  up{)er  extremity  are  found,  and 
partly  to  the  functional  character  of  the  up|)er  extremity. 

DISh(X7ATIOX* 

Dislocation  of  the  ulnar  nerve  from  the  groove  in  which  it  lii*s  behind 
the  epicondyle  is  a  rare  injury  which  may  occur  as  the  result  of  a  blow 
received  ujxrn  the  nerve.  Poncct^  records  an  instance  in  which  the  con- 
dition was  (hie  to  muscular  effort  exerte<l  in  throwing  a  snowball.     Mac- 

'  AmericiiTi  Journal  of  Medical  Srienrrn^  Ixxiii.  p.  413,  and  Izzxl.  p.  435. 
*  Semaiue  me(liraU\  le  semestre,  1888,  p.  39. 
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Cormac*  and  Lutz^  have  seen  cases  in  which  no  history  of  traumatism 
was  obtained.  Blattmann's  case  ^  was  caused  by  violent  gymnastic  exer- 
cise when  the  elbow  was  flexed.  Holden*  reports  a  case  of  luxation  of 
►  both  ulnar  nerves  from  muscular  strain  exerted  while  the  imtient  was 
holding  the  steering-wheel  of  a  vessel  in  a  storm.  He  suddenly  felt 
something  slip  in  both  elbows,  and  felt  a  tingling  pain  in  the  distribu- 
tion of  the  ulnar  nerves.  The  nerves  could  be  pushed  in  front  of  the 
condyles  by  slight  pressure  on  the  inner  side  of  the  elbow. 

I  have  seen  but  one  case  of  this  dislocation,  a  patient  of  Dr.  H.  R. 
Wharton.  The  injury  w^as  due  to  direct  violence,  and  the  nerve  could 
be  seen  slipping  over  the  surface  of  the  epicondyle  when  pressure  was 
made  and  during  certain  voluntary  movements. 

From  ol>servations  in  the  cadaver  Annequin  found  *  that  when  the 
nerve  has  been  freed  from  its  restraining  fibrous  bands  dislocation  is 
proiluced  by  flexing  the  elbow.  He  thinks  that  violent  flexion  of  the 
elbow  is  sufficient  to  tear  these  bands  and  cause  the  dislocation. 

The  diagrnosis  is  easily  made  by  a  movable  cord  being  felt  under- 
neath the  skin  and  by  the  tingling  sensation  experienced  by  the  patient 
when  pressure  is  made  upon  it. 

If  appropriate  pads  and  enforced  rest  to  the  limb  do  not  succeed  in 
causing  the  torn  tissues  to  unite  so  as  to  restrain  the  excursions  of  the 
nerve,  it  is  proper  to  cut  down  upon  the  nerve  and  suture  it  in  the 
proper  anatomical  position.  This  has  been  done  successfully  by  G. 
Munro  Smith,^  MacCormac/  Croft,*^  and  others.  Aiulrae*  in  a  case  of 
several  months'  standing  excised  a  portion  of  the  nerve  which  was 
thickened,  stretched  the  nerve,  and  then  sutured.  He  obtaineil  some  im- 
provement in  the  ijaralytic  and  atrophic  symptoms. 

Additional  information  on  this  injury  may  be  sought  for  in  the 
monographs  of  Schilling*"  and  Kaynonenq." 

COMPRESSION. 

Slow  compression  of  nerves  differs  from  sudden  and  forcible  com- 
pression, which  is  practically  a  contusion.  Slow  compression  of  the 
sciatic  nerve  occurs  from  prolonged  sitting  in  postures  which  cause  the 
weight  of  the  body  to  come  upon  the  sciatic  trunk.  Outch-pressure  on 
the  nerves  in  the  axilla  causes  a  similar  condition.  This  form  of  com- 
pression is  also  seen  in  the  arm  from  lying  uj)on  it  during  deep  sleep  or 
intoxication,  and  in  the  leg  from  simihir  pressure  of  the  external  pero- 
neal nerve  against  a  chair  or  bed.  The  palsy  so  induced  is  sometimes 
erroneously  attributed  to  exposure  to  cold. 

The  growth  of  tumors  and  the  deposition  of  inflammatory  exudates 
may  give  rise  to  slow  compression.     Exostoses  ujwn  the  transverse  pro- 

»  Ijancet,  1891,  i.  p.  1040. 

'  St.  LouM  Med.  and  Surg.  Joum.f  1879-80,  vol.  xxxviii.  p.  o/iO. 

•  See  Andrae's  monograph.  *  BrUi»h  Medical  Jounud,  1893,  vol.  i.  p.  288. 

•  Arch,  de  Mid.  et  Pharm.  Mil.,  1890,  xv.  p.  432. 

•  British  Med.  Jotim.,  1893,  vol.  i.  p.  298.         '  lAincei,  1891,  i.  p.  1040.         «  Idem. 

•  Ueher  Traumatische  fjuxntion  des  AVnnw  JJliutriA  am  Elbopenj  Griefswald,  1889. 

^  "  Ein  Fall  von  Doppelsei tiger  Dislocation  des  N.  I'lnaris,"  Sitz-Protok  d.  drztL 
Lokalver.  m  Niimb.y  Munchen,  1893,  28. 

"  De  la  Ltixation  du  Nerf  cubital  et  en  pavtieulier  Mecanisme  et  Traitement.  Lyon, 
1890. 
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cess  of  the  last  cervical  vertebra  or  upon  the  clavicle  ^  may  thus  make 

f)ressure  and  cause  paralysis  of  motion  and  sensation^  and  indeed  trophic 
esions,  in  the  upper  extremity.  Compression  of  the  brachial  plexus 
has  also  been  seen  following  fracture  of  the  surgical  neck  of  the 
humerus.  Contraction  of  scar-tissue  may  make  pressure  upon  ner\'es, 
and  sometimes  may  even  affect  a  nerve  not  really  involve<l  in  the  origi- 
nal wound.  Callus  thn)wn  out  after  fracture  of  the  humerus  occa- 
sionally compresses  the  musculo-spiral  or  ulnar  nerve.  Improperly 
applied  splints  in  cases  of  fracture  may  cause  injurious  compression  of 
nerve-trunks.  The  nerve  may  be  tensely  stretched  across  a  ridge  of 
callus  or  be  imbedded  in  it.  Annequin  speaks'  of  several  forms  of 
nerve-compression  of  bony  causation — total  inclusion  of  the  whole  nerve, 
with  perhaps  a  bony  canal ;  interjwsition  of  the  ner\'e  between  the  com- 
ponents of  a  false  joint ;  peripheral  enclosure  in  an  osteo-fibrous  groove, 
causing  partial  strangulation  ;  compression  by  the  end  of  a  fragment 
after  fracture,  by  an  independent  splinter,  or  by  a  loose  piece  of  perios- 
teum which  has  become  ossified ;  and  incarceration  by  scar-tissue  in  the 
region  of  the  callous  formation.  Bruns  found  nerve-compression  after 
fracture  most  common  after  humeral  fractures,  and  the  musculo-spiral 
the  most  frequent  nerve  so  involved.^  A  palsy  observed  immediately 
after  receipt  of  fracture  is  probably  due  to  coincident  contusion ;  sec- 
ondary palsy  is  probably  due  to  compression  exerted  in  one  of  the  wnys 
just  mentioned. 

The  lesion  in  slow  compression  is  probably  a  mechanical  disturbance 
of  the  elements  of  the  nerve-fibres,  giving  rise  to  se{)aration  of  the 
molecules  of  the  white  substance.  An  interruption  of  nerve-ccmduction 
is  thus  proiluced.  Compression  may  cause  {>alsy  before  the  nerve  is 
completely  disorganized.  The  symptoms  depend  upon  the  intensity, 
duration,  and  particularly  the  rapidity,  of  the  compression. 

The  symptoms  are  at  first  tingling  and  prickling  sensations,  vnth  a 
feeling  of  numbness  and  warmth  in  the  parts  to  which  the  nerve  is 
distributed.  These  symptoms  are  followed  by  hyperaesthesia,  muscular 
twitchings,  aniesthesia,  painful  cramj)s,  paralysis,  and  occasionally  even 
gangrene.  Cieatrix-eompression  may  show  its  pressure  by  muscular 
atrophy  and  trophic  changes,  without  pain  or  marked  loss  of  sensation. 
A  subjective  sensation  of  cold  and  a  feeling  as  if  a  ht^vy  weight  restinl 
ui)on  the  limb  are  sometimes  present.  Inability  to  projwrly  direi*t  the 
movements  of  the  affected  muscles  also  exists. 

The  symptoms  when  due  to  a  transitorj'  cause  gradually  disaj>j>ejir 
and  the  patient  remains  well.  Occasionally  in  hysterical  subjects 
neuralgia  may  remain.  The  pressure  produced  by  a  too  tightly  a|>plit»d 
or  a  too  narrow  Esmarch  tourniquet  induces  a  temporary  paralysis  which 
is  probably  due  to  this  lesion. 

The  proper  treatment  is  removal  of  the  cause  where  it  cjui  be  accom- 
plished. Cicatrices  and  tumors  may  often  be  removed.  Galvanism, 
friction,  and  massage  are  servi(»eahle.  It  is  iK)ssible  that  the  symptoni> 
may  resist  treatment  because  inflammatory  adhesions  have  taken  place 
around  the  nerve  or  chronic  neuritis  has  occurred  as  a  secondar}*  lesion. 

*  Oazi'ffe  heb.  (fe  Mtd.  et  de  Chir.,  xxviii.,  1891,  p.  122. 

^  Arch,  ile  Meti  H  Phann.  Mil.,  xxii.  1893,  p.  162. 

'  Francis  W.  Murrav,  N.  Y.  Med  Joum.,  1892,  i.  p  708. 
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IIoiico  ill  a  ccrtiiin  numUer  <if  aiiM*s  it  will  !k*  proyver  tn  out  <l(>\vn  upon 

I  ill*  nerve,  free  it  by  tlissetlifin  fmm  the  iiiHjiiiinjatorv  luimls  iii?ikiu^ 

pre,^sure,  and  *ftretrh   it.     This  is  the  only  jirH|M^r  treatment   whi^re  flic* 

nerve  is  entiuijt^led  in  niUns.      I   have  se«ni  ilistn^ssiii^  pain  af'frr  uiiinri 

of  II  Imini-rul  fr«<*tare  innnediately  relieved  l>y  an  afi'ideiital  reihu^ture. 

The  nerve  entan^hnl   in   the   eallns  wti^ 

probaUly    the    iTuiscidu-.spiral.      K.    J  I. 

iiiyre*  lia^s  reporte<l  a  ease  in  whieh  nenr- 

aljuria    was   enrcMl    by    IrHiseniut!:    twistcnl 

muscles  and  iiiseia  snrroyndini^  a  fractnre 

id'  the  feinnn     Xfi  special  nerve  was  Jis- 

(•uvei-ed  to  be  imprist»neiL      The   nerv*- 

shtjuld  \k*  luieovered  abtive  and  btdow  tlu' 

j^eat  uf  eompres^ioii,  S4>  as  ti>  avoid  its  ue- 

I'idental  {li vision  while  searehing  for  it  in 

the  scar-tiiiysue, 

f'OXTrSTON. 

Contusion  is  a  gmver  lesion  than  ^low 
compression.  The  nerve-tihres  are  often 
broker*,  ami  may  be  snbjeettHl  to  the  pres- 
sure of  hlot>d-eh)tsand  inflinnmatory  exn* 
dates*  The  neuritis  arising  from  sueh 
lesions  may  spread  along  the  nerve-trunk. 
A  common  illustration  of  eontusetl  nerve 
is  the  injury  of  the  eireumflex  nerve, 
due  to  iails  on  the  shonUler,  whieh  gives 
rise  til  |mmly:*is  and  atro[>liy  t>f  the  del- 
toid and  secijudary  adhesions  in  the 
^honlder-jiHnt.  Blows  received  n]i*)U  the 
bniehial  plexus  or  upon  the  eerviea! 
nervej*  raay  eanse  nerve-<'ontusioni*,  fol- 
lowed by  paralysis  of  tlie  muscles  to 
which  these  nerves  are  distributcil.  Tlje 
twtndv^is  of  the  si'veutli  nerve  showu  in 


with    f« 


u'ceps 


lufauts    after   delivcrv 
probably  a  crmtusiim. 

The  symptomB  of  ecmtusiou  are  sim- 
ilar to  those*  of  compression,  but  are  more 
|>ronouneed.  If  the  nuiscles  supjilied  by 
the  nerve  are  not  all  iKinilyzed,  it  is  evi- 
dent that  the  nerve  is  not  completely 
ernsheil,aufl  the  prognosis  is  more  favor- 
able. If  rapid  wasting  of  muscles  oceurs 
and  the  reaction  of  degeneration  is  present, 
the  pn)gnosis  is  nu>re  nufavt*nibh'  aiul  a  h 
cure. 

lu  nerve-<^ontusions  the  i>andysis  «)f 
Its  that  of  motion.     This  is  pmbably  rhu'  to  the  fati  tliat  seuHU'V  fibres, 

teir  anatomical   structure  is  altered,  enuduct  impressions  more 
'  Xav  York  M&t  Jonnt,,  ]891,  vol,  ii.  p,  200, 


Fiiol  drop  I  mm  t'niiihyst'Ml  frwclufv  *»f 
luwiT  end  of  icniur  Mini  cotiiiisioii 
i>(  ixti.ruH\  pcTiniettl  m*rve.  Thi*  prci^ 
ji'H'Oiiii  of  the  lower  frtVKTneni  biick- 
wiird  vnn  bt'  Afen  at  the  tiutcr  i^ati  uf 
the  i«iplilt'al  »jMicp.  (Iir,  U«iiH'rl«*H 
f>athmt  ttt  Methodist  HofeipitjU  ) 

ugcr  time  will  lie  ret|nire<l  for 
'crjs'ition  is  ofttMi  nf»t  as  great 


sun 


Of 


^ERVES, 


T*m<\i]y  tluni  siiriilnrly  uffW-h^l  inntnr  lilirr?^.     Tliis  is  iikin  in  the  known 
fuf't  that  iiiijH'riVrtly  ri'^t'iiLiratnl  ?^^*iLsjrv  tihrt's  coudiirt  iioprcrv^^ions  Vjctter 
tliiiii   imiieriW-tly  regenenitetl  m(»tur  til>re,s  convey  motor  impulses.     The 
fiirietioii  of  motor  nerves  |*rol)ai>ly  ret|nires  a  more  jK'rfeet  ile^nf  o^H 
etJinhietivity  to  irivf  the  normal  physiologieal   result  at  the  enJ-plates  ii| 
the  mils»  les. 

The  treatment  eonsists  hi  limiting  (*r  arresting  inflammatory  eontli- 
tions,  us  de.seril>ecl  in  di?^'usslng  Neuritis.  When  absenee  of  pain  ami  the 
presence  of  other  symptoms  make  it  elear  that  the  nerve  has  l>een  al>8C 
lutely  tlestroyed,  surli  antiphlogistie  treatment  is  unavailing  and  unneeea 
siiry.  SuI)sec|Ueutly  eleetrieity,frit*tions,  and  cnnioter-irritatioji  shonhl  h 
employeth  If  tliere  is  a  prolmhility  that  infiamniatory  a4lhesioiis  have'' 
oeeurred  ahtmt  the  nerve,  tl»(*  trunk  sliould  Ix*  exjwised  and  the  nerve 
liisseeted  l<jose  fnmi  the  eonipressing  bands.  Nerve-stretehing  should  1 
done  at  the  same  time. 


LACKUATED    AND    INCIKED    WOl^NDH. 

These  injuries  are  usually  more  imjiortant  than  contusions,  bccnua 
nerve-fibres  are  aetnally  sundered,  and  if  the  nerve  is  eompletely  divide<l 
the  gap  Ix4\veen  the  ends  may  he  great.     Howell  and  Huber*  sliinv  thu 
resuniptirm  of   irritability  is  more   nipid   where    the    fibres    have   be€ 
e rushed  than  where  they  have  been  divided  and  prumirtly  suturf'd.     Thi 
iierve-tibres  may  be  eompletely  tii\ided  witluHit  the  uerve-slieath  beiii 
torn  asunder,     Stewart  has  re|it?ite<P  such  a  ease  in  which  he  jxrforme 
secondary  suturing  of  tlii'  idnar  nerve  with  perfect  success.     A  partia 
division  of  the  nerve,  whether  by  laeemtion  or  incision,  is  less  seriou 
than  a  ei^mplete  solution  of  continuity  of  ihe  tihres  of  the  nerve.     Th 
symptoms  are  less  iiiarke<l  and  repair  is  rutjre  reiulily  aeeomplished. 

Ai'cifh^utal  ligjitioii,  as  in  eases  where  llgiilures  have  he*^n  applie<l  t»r 
nerves  uniuteiitidually  dinnug  f^penitions  upon  the  blood-vessels,  eausen 
a  lesion  partaking  of  the  eharneter  of  eompi'essicm,  contusion,  and  Ian 
nition»  fle|jending  ujvon  the  force  with  which  the  ligature  has  been  tie* 
Punctured  wounds  of  nerves  have  htH*u  looked  upon  as  ht^ing  particularlj 
serious.     It  is  j>rnbable  that  such  wounds,  if  asejitie,  are  less  serious  tha 
other  aseptic  traumatic  Icsiuns  of  nerves,  heeause  few  fihres  are  wc»undt*c  _ 
It   is  probable  that  the  had  sytnptums  occurring  after  many  punctnrcd 
wounds  arc  due  to  the  septic  eluiracter  which  is  likely  to  |M.^iiain  to  punc-^ 
tures  of  all  stru4;tnresjK?eause  of  the  dupth  of  the  wound  and  the  nmnne 
in  which  deleterious  secretious  are  retained. 

The  symptoms  of  lacerations  and  intasions  var\'  with  the  corapleteiin 
of  division  of  the  nerve-trunk.    Comfvarison  should  always  Ijc  made  wit 
the  sound  side.     Complete  divislt»n  causes  los,s  of  sense  of  touch  and  *i| 
muscular  power.     Thei'e  is  often   no   more   jmin   than   that  ciiused   bv 
dividing  the  skin.     Numbness  and  tingling^  howt^ver,  attract  the  [latient  ^ 
attention,  and  cutanetms  arijesthesia  is  usually  prest»nt.     Hyi>eni?sthe.s' 
is  rare,  and  )>ossibly  due  t*>  incomplete  .'<*eli<>n  of  the  nerve  and  a  eoic 
cident  neuritis.     It  sotuettnjcs  (»ccurs  in  the  vicinity  of  tropInV  h^ioo 
and  at  a  point  where  an  ami?sthetic  region  joins  normal  skin.     Change 

*  Jmiimd  of  PhymuJofftf,  CMriiltric)|i<ie,  1893,  vol.  xVii.  p.  335. 
«  Tmfui,  XktL-Chir,  Sk.  AWm.,  1801-02,  %l  {>.  ^3. 
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in  sensation  should  be  measured  by  two  points,  like  those  of  a  pair  of 
compasses,  which  can  be  brought  together  or  separated.  When  the  skin 
is  thickened,  as  upon  the  hands  of  laborers,  normal  sensation  is  much  less 
accurate  than  under  other  circumstances.  The  patient  with  injured  nerve 
may  feel  contact  of  the  points,  but  not  be  able  to  localize  them  accurately. 
It  must  be  remembered  tliat  the  distributions  of  cutaneous  nerves  overlap 
each  other,  and  that  the  area  of  absolute  anaesthesia  may  be  quite  small. 
Even  when  a  comparatively  large  nerve  has  been  completely  divided,  the 
nerve  supplying  the  tissues  underneath  the  skin  at  a  given  point  may  be 
different  from  the  cutaneous  nerves ;  hence  deep  pressure  will  perhaps 

five  evidence  of  sensation  when  the  skin  itself  is  really  anaesthetic, 
ncreased  sensitiveness  and  spontaneous  pain  may  occur  in  the  area  of 
distribution  where  a  nerve  has  suffered  a  partial  lesion.  Pain  and  ten- 
derness of  the  nerve-trunk  itself  are  sometimes  experienced,  and  are  due 
to  increased  sensibility  of  the  nervi  nervorum.  Thermal  sense  may  be 
defective.  Friction  should  not  be  used  as  a  method  of  determining 
anaesthesia,  since  the  vibration  caused  by  rubbing  is  perceived  by  neigh- 
boring nerves.  It  is  possible  that  the  adjacent  nerves  may  act  for  the 
one  injured  by  establishing  a  sort  of  collateral  nerve-circulation.  Alter- 
ations of  skin,  of  the  nails,  and  the  other  trophic  lesions  which  have  been 
described  in  the  section  on  Neuritis  occur. 

The  muscles  show  atrophy  and  the  reaction  of  degeneration,  and 
become  shortened.  Bowlby  believes  that  this  is  not  an  active  contrac- 
tion of  the  paralyzed  muscles,  but  that  where  the  limbs  assume  positions 
which  do  not  extend  the  muscles  they  become  atrophied  in  their  unop- 
posed and  shortened  condition.  Subacute  inflanmiation  of  joints  and 
burning  pain  are  symptoms  of  nerve-injury.  The  tenderness,  fibrous 
adhesions,  and  alterations  in  joints  are  usually  chronic,  and  may  be 
deemed  an  ordinary  arthritis  if  the  coincident  muscular  wasting,  which 
may  not  be  very  great,  escjipes  the  surgeon's  observation.  It  will  be 
easily  understood  that  many  of  these  later  symptoms  are  the  result  of 
the  degeneration  of  the  nerve  which  takes  place  after  injury  as  after 
neuritis.  In  both  instances  it  is  often  followed  by  regeneration  of 
nerve-tissue.  The  ends  of  a  divided  nerve  become  bulbous,  the  prox- 
imal extremities  having  upon  them  larger   bulbs  than  the  peripheral. 

Under  some  circumstances  a  wound  of  the  nerve  on  one  side  of  the 
body  gives  rise  to  paralysis  on  the  opposite  side.  This  reflex  paralysis 
may  occur  immediately  after  injury  or  after  the  lapse  of  a  considerable 
interval  of  time.  It  is  often  progressive.  This  paralysis  has  a  tendency 
to  show  itself  in  the  part  corresponding  with  that  supplied  by  the  injured 
nerve,  and  may  be  due,  in  some  cases  at  least,  to  an  ascending  neuritis 
with  secondary  implication  of  the  conl.  It  seems  to  be  tnie  that  such 
reflex  palsies  are  more  common  where  small  nerves  are  injured,  and 
after  lacerations  and  punctures  rather  than  incisions.  The  area  supplied 
by  the  injured  nerve  is  of  course  also  the  seat  of  defective  sensation, 
motion,  and  nutrition. 

Treatment. — When  the  symptoms  indicate  that  complete  division  of 
the  nerve  has  not  occurred,  treatment  should  be  directed  to  limiting  the 
activity  of  inflammation  in  the  manner  detailed  in  the  discussion  of 
Contusions.  When  a  nerve  has  been  divided,  whether  by  laceration  or 
incision,  immediate  suture  should  be  undertaken.     Indications  of  a  solu- 
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timi  f>f  ncrvp-oontiniiitv  should  t-aiiH?  the  surgeon  to  at  once  cut  rlowii 
upon  the  iiijurcil  trunk   for  tlie  purpose  of  uniting  the  sepuratetl  eiid^_ 
The  Ciiuda  ecjuina  eoiLsisrti^  of  nerve-roots,  and  ghoulcl  Ix*  treated   b|H 
mituro,  ii-s  are   nerves.     lis  eapaeity  fc»r  reirenenition   resemble^-  that  o^^ 
periphend  nerves;  hence  in  injuries  to  tlie  eauda  tlie  spinal  eanal  shoulfl 
be  i»peneil  autl  sutiuv  atteinpted.^     Tljere  is  aljiuulant  evidenee  thut  j»ri- 
mary  suture  uf  a  divided  iwvvv  is  fnl lowed  by  niueh  more  rapid  restor 
tion  of  function  than  si^i-uiidary  suture  done  after  muHcnlar  atrophy 
other  seecmdary  changes  have  oet*urred* 

Diviiled  nerves  are  repaired  by  tlie  deposition  of  what  lias  scimetL 
been  eaUwl   *^  nervcM-iillus'''    between   the  ends.     In  tins    fibrous   bon<T 
ncrve-tibres  are  i::raibiidly   (h-velopetb  and  the  restomtiiin  of  function 
thereby  aceunijilished.      Even   tlic  jHirtion   of  nerve  which  has  been  cn 
off  from    its   trophic    centre,    and    which    tlierefore    hiis   degenerate' 
lx^M>nics  regtnierateth     If  tlic*  pi|)  Ijctween  tlie  sepanittM:!  ends  h  not  ic 
^reat,  Nature  will   clause  restoration  of  fuuctifin  l»y  new  fibres  brhl^in 
the  <  hasia,  even  when   nri  attempt  at   suturiu^^  has  been    math'*      It  wij 
be  readily  percciveil  that  the  clost^r  tfie  apprnxiniatiun  of  tlie  twf>  enci 
tlie   mure   readily   will    niutiirnity   of  the   nervc-stnicture    W   effected 
Snue  ;Mith*)rities  believe  that  unicai  Uy  first  ititcntion  may  take  place' 
nerve-tibrcs  promptly  and  acennitely  ap|)roximated,     H^jwHiv  relates j 
case  in  whicli  a  mnlian  nerve  sutured  after  divisiiai  apparently  eondmi 
nerviins  itniadses  as  well  as  ever  at  tlu^  end  ol'  three  weeks. 

Mirros(*(>]ii<^al  examination   lias  ncit   been  obtainahle  to  prove  unii] 
by  first  intentidti   in   the  himian  subjeet.     It  is  ptissilde  that  an   earb 
recover\'  of  sensation  and  power   is  due  to  the  est;iblishnient  of  a  s<ir 
of  collatenil  nervous  circulation,  without  union  l>y  first  intcjition  mx*ur- 
rin^,  and  to  nci*^hhorijig  muscles  asvsumintr  the  function  of  those  whc 
inni\rvati(m  has  been  impaired.* 

Catgut  is  prubiihly  the  nu>st  sjitisfaetorv  material  for  ncrve^suturinjr, 
but  if  tliere  is  ag<Hid  deal  id'  tensiun^  chromicizcil  catgut  or  silk  shunld 
be  used.     The  stitches  are   passed  dirc<tly  through   the  sheath  and  tlic 
nerve,  the  ends  of  wliich  should  he  neatly  ap|M*s(Ml  without  twisting  <»r 
fniding  in  the  fibres.      It  is  not  desinible  to  pass  the  ne^*dles  through  tht* 
iKMU'Ih'Uuua  oidy,      Rtaind   or  nrdinary  sewing  necflles  di»  less  dania 
than  -ur^rieal  nt't  tiles.      If  tlie  trunk  is  large,  the  sheath  may  hi'  brongi 
together  by  a  special  set  of  sutures  after  the  nerve-ends  have  bt*i*n  S4*' 
together.     It  is  ol'teu  well  to  insert  a  second  suture  in  a  plane  at  rigl| 
angles  to  the  first  suture.     The  numlwr  of  sutures  need  not  be  linutc 
The  niggt^d  ends  <d'  a  lacerated  nerve  may  with  propriety  be  trimnn 
away.     A  very  sliarfj  knife^  will  eause  less  bruising  than  N-'issors.     The 
nerve  shradd  be  stnmgly  stretched  if  tln're  is  a  eiinsiderable  gap  l>eti 
the  <"!iils  ;  thus  a[tpr«>ximation  ean  i*ften  be  *>btaine<l.      Wlien  the  los*^  i 
8ui>stanee  is  great,  strips  rd'  nerve  may  lie  cut  frtmi  nne  side  of  e?u 
end,  turuc<l  tnwanl  each  other,  and  suturt»<l  so  ti»  bridge  the  intcrN^enit 
spa<-e.     The  distal  end  of  a  divided  m-rve  may  l>e  stltcfied  to  a  ncigl 
boring  nerve  if  it  is  nnt  possible  to  unite  it  with  its  own  pnixiinal  ci 
The  sich'  of  the  nerve  with  which  nnitm  is  to  be  consumfuatcHl  may 

*  Annalt  of  Surtjety,  Oct.,  1894,  p.  457. 

*  Tti  Bufi  th  tAmtL  fh  JM/,,  xxix.,  189H,  p.  582,  will  be  found  an  mi^resiing  |>*tj<»ua 
logical  article  on  nerve-ttuUiring  l>y  Iirown-.S^'<[Uftrd. 
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freshened,  or  the  distal  nerve-end  may  be  inserted  into  a  slit  made  in  the 
former.     This,  procedure  leads  to  some  irritation  and  damage  of  the 
nerve  to  which  attachment  is  made,  but  this  is  often  justifiable. 
It  seems  as  if  a  nerve-centre  can  be  educated  to  perform  a  new  kind 

Fig.  505. 


Nenroplasty  (Wlllard). 

of  duty.  The  proximal  portion  of  the  spinal  accessory  nerve  has  been 
united  to  the  distal  part  of  a  palsied  recurrent  laryngeal  nerve  in  horses, 
with  encouraging  result* 

After  removal  of  a  tumor  from  a  nerve-trunk  or  isolation  of  a  nerve 
from  a  cicatrix,  a  gap  may  remain  between  the  ends  which  cannot 
be  so  overcome  by  nerve-stretching  as  to  permit  suturing.  A  piece  of 
nerve  taken  from  a  recently-amputated  limb  or  from  a  living  dog,  rab- 
bit, or  kitten  has  been  inserted  in  such  gaps  by  Kaufmann,  Tillmanns, 
Ward,  Moullin,  Robson,  Atkinson,  Landerer,  and  others.  The  animals 
should  be  young,  as  regenerative  power  is  greater  in  them  than  in  old 
animals.     Kobson  used  for  the  median  nerve  in  one  case  a  graft  taken 

Fig.  506. 


Nerve-suture  (Willard). 

from  the  spinal  cord  of  a  rabbit,  and  had  in  six  months  muscular  re- 
covery and  return  of  sensation.  Atkinson  ^  in  excising  the  hip-joint 
cut  out  by  accident  one  inch  of  the  sciatic  nerve;  he  immeaiately 
cleaned  away  the  diseased  tissue  from  the  nerve  and  reinserted  the  piece 
as  a  graft.  Sensation  was  almost  completely  restored.  A  return  of 
muscular  power  is  not  recorded ;  hence  motion  had  probably  not  been 
regained  at  the  time  of  the  report.  Landerer^  engrafted  a  piece  of 
sciatic  nerve  from  a  mbbit  into  the  radial  nerve  of  a  woman  to  bridge 
a  gap  three  and  a  half  centimetres  long.  Sensation  returned  in  three 
weeks,  and  active  motion  was  possible  in  ten  weeks.  The  case  was  one 
of  secondary  suture. 

Experimental  work  in  the  same  line  seems  to  show  that  these  nerve- 
grafts  act  as  a  framework  for  new  tissue,  as  do  strands  of  catgut  or  a 
decalcified  tube  placed  between  the  nerve-ends.  It  is  poasible  that  the 
grafts  serve  no  other  purpose,  though  it  has  been  stated  that  they  may 
produce  embryonic  nerve-fibres  capable  of  assisting  in  reunion.*  Sensa- 
tion is,  as  would  he  expected,  more  quickly  and  more  perfectly  regained 
than  motion.  Nutritional  recovery  seems  to  he  more  effectual  than 
motor  recovery.  The  following  table  is  worthy  of  study,  though  it  does 
not  pretend  to  contain  all  the  cases  reported  : 

'  Medical  New«,  March  25,  1895,  p.  833. 
^  British  Med.  Journ.,  1890,  vol.  ii.  624. 
'  Deutsche  Zeitnch.  fur  Chirurgie,  xxviii.  116. 
*  DeForest  Willard,  Internatiorial  Medical  Magazine^  April,  1894. 
Vol.  II.— 57 
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Cases  of  Nei^e-^rafting. 


OPERATOR. 

NERVE. 

GRAFT.          1 

Improvement  in 

SENSATION.  1    MOTION. 

Yes.       1       No. 

REFERENCES. 

Moulliii  .  . 

Radial     .... 

Sciatic,  doK   . 
Sciatic,  rabbit. 

Lancet,  1891, 1. 1516. 

Tillmanns  . 

Median  and  ul- 

Recovery. 

Berlin,  klin.  Wochentckr.^  June, 

nar    

1885. 

Kaufman  n. 

Musculo-spiral. 

Sciatic,  dog   .  ' 

Unknown. 

Revur  des  Sciences  mMicalet, 

18M,  aa^i. 
BrUish   Med.  Joum.,  1890,  il. 

Kobsou    .  . 

Median  .... 

Spinal      cord, 

Yes. 

Yes. 

rabbit  .      . 

624. 

Ward    .  .   . 

Median  .... 

Median,      hu- 

Yes. 

Yes. 

Idem. 

Atkinson 

Ulnar  

man 
Sciatic  rabbit 

Yes. 

Not  stated, 
tory  cure. 

Idem. 

Robson    .  . 

Median  .... 

Posterior    tib- 

Satis fact 

Idem. 

ial,  human  . 

Heath  .  .  . 

Ulnar  

Posterior    tib- 

Unsatisfactory. 

Lancet,  1893,  i.  im. 

ial,  human  .1 

Gersung  .  . 

Median  .... 

Sciatic,  rabbit.: 

i 

Yes. 

Not  stated. 

Briti^   Med.   Jaum.,    1888.   i. 
1070. 

Atkinson    . 

Sciatic    .... 

Sciatic,       hu- 
man .... 

(The        piece  i 
that  was  ac- 
cidentally 
excised)  .  .  1 

Yes. 

Not  stated. 

1 

i 

Idem.,  1890,  it.  624. 

Harrison 

Median  .... 

Kitten  .  .   .  .  ; 

1 

Yes. 

1      Yes. 

Trans.    Clinical    Soc.    London, 
XXV.  166. 

Banks  .   .   . 

Ulnar  

Sciatic,  dog    . 
Sciatic,  rabLit. 

Yes. 

iNot  stated. 

Idem. 

Landerer    . 

Radial     .... 

Yes. 

,       Yes. 

Deutsche  ZeiUchr.fUr  Chirurgu, 

1 

xxviii.  116. 

Threads  of  catgut  may  be  carried  across  the  breach  by  making  long 
stitches  from  one  end  to  the  otlier.  When  none  of  these  devices  are 
employed,  the  ends  which  cannot  be  approximated  should  be  stitched 
opj)osite  to  each  other  by  a  suture  holding  each  to  the  adjacent  tissues. 

The  progrnosis  after  primary  suture  is  good,  though  motion  and  sen- 
sation may  not  return  for  months  or  even  several  years.  Motion  returns 
more  slowly  than  sensation.  Return  of  function  may  be  so  tardy  as  to 
lead  to  the  erroneous  belief  that  the  sutures  have  given  way.  Two  or 
three  years  may  be  required  to  obtain  restoration,  which  may  then  l)e 
complete.  The  muscles  regain  power  and  bulk  after  ner\'e-siiture. 
R(»c()very  seems  to  be  quicker  in  young  patients.  Re-education  of  the 
brain  is  necessary  after  suture,  for  many  fibres  have  not  l)een  united 
to  their  own  proximal  stumps.  Time  is  required  to  correct  the  abnormal 
connections.  Howell  and  Huber^  found  that  a  nerve  stitched  to  another 
nerve  did  not  seem  to  recover  functional  activity  as  quickly  as  when 
united  to  its  own  stump. 

If  suppuration  and  gangrene  take  place  and  interfere  with  union, 
secondary  suture  must  be  done. 

The  treatment  nfter  suture  consists  in  keeping  the  limb  at  rest  in 
splints  for  a  few  weeks,  so  as  to  avoid  strain  on  the  line  of  suture.  Sul)- 
seqiiently  faradisni  is  indicated  to  keep  up  the  muscular  condition,  so 
that  when  the  nerve  is  regenerated  the  muscles  will  be  ready  to  resjK)nd 
to  the  nerve-stimulation,  if  no  response  is  given  to  the  faradic  current, 
gjilvanism  is  to  be  used  until  improvement  in  this  resjwct  is  shown. 
Faradism  is  then  to  be  substituted.  Tenotomy  to  overcome  deformity, 
massage,  and  passive  motion  are  valuable  adjuncts.  Stimulation  of  the 
surface  with  the  electric  i)nish,  after  drying  the  skin  with  flour,  and  hot 
and  cold  douches,  should  not  l)e  ncjrieclcd.  For  muscular  spasm  deep 
hypodermic  injections  of  atropia  are  advised. 

'  Jonnml  of  Phif.'<iolofpf.  ( "arnhriil^c.  1H^«.3,  xiii.  335.  See  aho  M.  J.  V.  Laborde's  arti- 
cle in  Bull.  <le  CAcnd.  (k  MaL,  1893,  p.  313. 
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When  primary  suture  has  not  been  done,  secondary  suture  is  proper. 
If  the  wound  is  partially  healed,  its  edges  are  to  be  separated  and  the 
ends  of  the  wounded  nerve  isolated  from  surrounding  structures.  In 
cases  where  cicatrization  is  already  complete  the  surgeon  should  lay  open 
the  parts  by  free  incision  and  make  a  careful  search  for  the  nerve-ends. 
The  operation  is  more  readily  performed  if  artificial  anaemia  by  the  Es- 
march  apparatus  has  been  obtained.  Cicatrization  may  have  displaced  the 
nerve-ends  and  may  require  quite  a  long  incision  to  be  made.  The  upper 
end  is  usually  more  easily  discovered.  After  the  ends  have  been  found 
they  should  be  freshened  by  trimming  away  their  extremities  with  a  very 
sharp  knife.  It  is  l)est  to  make  the  section  of  the  upper  end  at  the 
upper  part  of  the  bulbous  extremity.  Bulbous  neuromas  will  be  found 
to  exist  on  both  ends  if  much  time  has  elapsed  since  the  date  of  the 
original  injury.  Young  nerve-fibres  exist  in  the  bulb,  and  the  fibrous 
tissue  there  present  gives  a  good  hold  for  the  sutures.  The  lower  nerve- 
end  will  be  found  degenerated,  but  it  is  useless  to  cut  away  successive 
portions  of  nerve-tissue  with  the  expectation  of  reiiching  more  healthy 
structure.  The  end  should  be  cut  away  only  so  far  as  it  is  involved  in 
the  scar-tissue.  In  the  manipulations  about  the  nerve-ends  it  is  well  to 
avoid  pinching  the  nerve-fibres.  The  forceps,  therefore,  should,  so  far  as 
possible,  grasp  only  the  sheath.  Apposition  of  the  ends  where  the  gap 
18  not  very  great  may  be  gained  by  stretching  the  nerves.  Such  stretch- 
ing is  more  readily  done  after  the  constriction  of  the  Esmarch  bandage 
has  been  removed.  Grardncr,^  when  attempting  secondary  suture  of  an 
injured  ulnar  nerve,  found  it  impossible  to  bring  the  ends  of  the  nerve 
together.  He  therefore  changed  the  course  of  the  nerve  by  putting  it 
in  front  of  the  elbow-joint  and  suturing  the  ends  to  each  other.  Cure 
followed,  with  return  of  sensation  and  motion.  The  nerve-fibres  may 
require,  for  bringing  them  into  apposition,  nerve-grafting  or  neuroplasty 


Fig.  507. 


Fio.  508. 


Fig.  509. 


in  some  form.  The  above  diagrams  (taken  from  Willard)  give  some 
of  the  devi(^es  possible,  especially  when  nerve-stretching  is  added  to 
lengthen  the  trunk. 

Return  of  sensation  and  motion  will  j)robably  be  slower  in  secondary 

»  Lancet,  1891,  ii.  808. 
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suture  than  after  the  primary  operation.  Sensation  is  apt  to  retnrn 
eariier  than  motion.  Sometimes  it  is  lost  again,  though  it  subseauently 
returns.  Many  months  may  elapse  before  repair  of  the  ner\'e  and  resto- 
ration of  function  in  the  atrophied  muscles  occur. 

The  final  prognoBis  is  good  after  both  primary  and  secondary  suture. 
Secondary  suture  done  several  years  after  the  original  injury  is,  accord- 
ing to  Bowlby,  almost  as  likely  to  result  in  return  of  function  as  second- 
ary suture  done  at  an  earlier  date.  If  changes  in  the  spinal  cord  itself 
have  occurred  as  a  consecutive  lesion  after  nerve-injuries,  success  is  not 
to  be  expected  after  suture.  Howell  and  Huber  report  *  in  84  cases  of 
primary  suture  42  per  cent,  successful,  40  per  cent,  improved,  and  18 
per  cent,  without  benefit.  Bowlby,  in  a  table  of  81  cases,  records  32 
successes,  12  doubtful  successes,  22  partial  successes,  14  failures,  and  1 
case  of  which  the  result  was  not  known.  He  believes  that  many  of  the 
cases  only  partially  successful  at  the  time  of  report  probably  showed 
further  restoration  of  function  at  a  later  period.  The  same  author's 
statistics  of  secondary  nerve-suture  show,  in  a  total  of  73  cases,  32  suc- 
cesses, 26  partial  successes,  and  15  failures.  Howell  and  Huber,  in  80 
recorded  cases  of  secondary  suture,  find  that  38  per  cent,  were  successful, 
50  per  cent,  improved,  and  12  per  cent,  failures.  It  is  proliable  that 
some  of  the  partially  successful  cases  in  these  tables  subsequently  recov- 
ered more  perfectly.  Rhein  tabulated  for  WillarcP  123  cases  of  primary 
nerve-suture  and  130  cases  of  secondary  suture.  Even  of  the  secondary 
cases  80  per  cent,  were  improved  by  the  operation.  If  no  improvement 
takes  place  from  secondary  suture  after  the  lapse  of  two  or  three  years, 
it  seems  justifiable  to  repeat  the  operation.  It  certainly  should  be  rcfHsited 
if  suppuration  or  gangrene  interfered  with  the  result  in  the  first  instance. 

Nerve-injuries  occurring  in  connection  with  dislocation  and  fracture 
must  be  treated  on  the  general  principles  already  laid  down.  Reduction 
of  the  displaced  bone  or  fragment  will  often  relieve  injurious  pn»ssure 
and  the  com])ressed  or  contused  nerve  will  eventually  recover.  Under 
other  circumstances  it  may  become  necessar\^  to  do  osteotomy,  excision 
of  bono,  or  nerve-suture  to  ensure  integrity  of  ner\'ous  conductility. 
The  surgeon  must  not  forget  that  injured  nerves  recover  function  slowly. 
Operations  of  this  kind  need  not  be  too  hastily  undertaken.  Ankylosed 
joints  near  the  injured  nerve  should  be  made  movable  by  passive  motion 
when  the  condition  of  the  bones  permits. 

Injuries  of  Special  Nerves. 

The  determination  of  the  nerve  injured  or  diseased,  and  therefore 
requiring  surgical  attention,  is  often  easy  when  an  open  wound  exists. 
When  the  nerve-lesion  is  subcutaneous  the  sensor\'  and  motor  svinptoms 
may  be  the  only  guide.  Then  a  careful  anatomical  and  physiologittil 
investigation  is  demanded. 

CRANIAL   NERVES. 

Injuries  of  the  nerves  supplying  the  eye  scarcely  demand  consideni- 

*  Journal  of  Phyxiolofpf^  xiv.  1893.     An  elaborate  article  on  the  subject  by  J.  H.  Ehr- 
man  will  be  found  in  Coiig.  fran^.  fie  Chirurgie^  vi.,  1892,  p.  428. 
«  Medical  Nev.%  Oct  6,  1*894,  p.  375. 
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tion  here ;  their  study  belongs  especially  to  the  ophtlialmologist.  The 
trigeminal  nerve  frequently  demands  operative  attack  for  the  relief  of 
violent  epileptiform  neuralgia.  The  distribution  of  its  three  branches 
to  the  forehead,  cheek,  and  chin,  and  their  exits  from  the  supraorbital, 
infraorbital,  and  mental  foramina,  must  be  remembered. 

The  facial  nerve  may  be  encroached  upon  by  tumors,  and  may  be 
wounded  in  fracture  of  the  jwtrous  |X)rtion  of  the  temporal  bone  and  in 
operations,  as  well  as  gunshot  and  other  wounds,  in  tne  vicinity  of  the 
lobe  of  the  ear.  Necrosis  or  caries  secondary  to  middle-ear  disease  may 
interfere  with  its  function.  The  symptoms  due  to  its  destruction  or 
division  will  be  motor  paralysis  of  the  muscles  of  expression  on  the  cor- 
responding side  of  the  fac4?.  The  eyelids  cannot  l)e  completely  closed, 
though  the  eyeball  is  movable ;  the  mouth  on  that  side  is  motionless  and 
the  saliva  escapes  from  its  corner,  and  that  half  of  the  face  is  stolid 
and  unemotional  in  expression.  Food  accunmlates  between  the  alveolar 
processes  and  the  inner  side  of  the  cheek  on  the  paralyzed  side,  because 
the  buccinator  mustile  has  lost  power.  If  the  injury  is  behind  the 
chorda  tympani  branch,  the  sense  of  taste  will  be  imperfect. 

The  pneumogastric  nerve  may  be  tied  or  divided  in  ligation  of  the 
carotid  artery  and  in  extirpation  of  tumors.  In  thyroidectomy  its 
recurrent  laryngeal  branch,  lying  in  the  groove  between  the  trachea  and 
oesophagus,  is  liable  to  be  damaged.  The  voice  becomes  lost  or  hoarse 
if  the  nerve  or  this  branch  is  injured.  Dyspnoea  may  also  be  present. 
Unless  the  nerves  of  both  sides  are  involved  in  the  injury,  the  symptoms 
are  not  likely  to  be  urgent.  If  both  nerves  arc  injured,  instant  trache- 
otomy should  be  done  to  prevent  asphyxia.  While  I  was  ligating  the 
common  carotid  artery  on  one  occasion  the  etherized  patient  showed 
marked  disturbance  of  respiration,  which  was  supposed  to  be  due  to  the 
ansesthetic.  Before  I  tied  the  ligature  which  had  just  been  carried 
around  the  vessel  I  found  that  the  pneumogastric  nerve,  as  well  as  the 
artery,  had  l^een  encircled  by  the  aneurysm  needle.  No  other  symptom 
pointing  to  interference  with  the  pneumogastric  was  noticed.  The 
respiratory  phenomenon  may  in  truth  have  had  no  connection  with 
the  slight  pressure  made  on  the  nerve  as  it  was  raised  a  little  from  its 
bed.  A  case  of  removal  of  a  sarcoma  from  the  pneumogastric  nerve 
has  been  recorded  ^  by  Ramoneda. 

Spinal  accessory  injuries  C4iuse  palsy  and  atrophy  of  the  sterno-mas- 
toid  and  trapezius.  Traumatism  of  the  hypoglossal  nerve  would  be 
indicated  by  loss  of  power  on  one  side  of  the  tongue,  which  would  be 
protruded  toward  the  side  of  the  injured  nerve,  and  by  some  imperfec- 
tion in  swallowing  and  speaking. 

CERVICAL   NERVES. 

Section  of  the  phrenic  nerve  would,  it  is  believed,  cause  congestion 
of  the  lung  on  the  same  side  as  a  result  of  the  palsy  of  the  diaphragm. 
Mackenzie  rejwrts^  a  case  of  rupture  of  the  right  phrenic  nerve  followed 
by  instant  death,  and  Clark  has  recorded '  a  case  of  sup]K)sed  injur}'  to 
the  phrenic  nerves  and  diaphragm  in  which  recovery  took  place.     Com- 

»  Rei'inta  Clin,  de  VHosp.  Madrid,  1891,  iii.  241. 

'  Med.-legal  Experienrea  in  Cadcuita,  12°,  Edinburgh,  1891,  p.  99. 

»  Tram.  New  York  Med.  Asi^n,  1891,  p.  285. 
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pression  of  the  phrenic  nerve  has  been  suggested  as  a  therapeutic  meas- 
ure/ The  sympathetic  nerve  has  sufferedinjury  in  the  cervical  region. 
A  few  cases  have  been  collected  and  summarized  by  Bowlby.  In  them 
the  eyelids  on  the  injured  side  were  partially  closed,  the  palpebral  fissure 
was  narrowed,  the  eyeball  sunken  in  the  orbit,  the  conjunctiva  more  vas- 
cular than  usual,  tlie  pupil  contracted,  and  the  nasal  secretion,  the  saliva, 
and  the  sweat  diminished. 

NERVES   OF   THE   UPPER    EXTREMITY. 

The  ulnar  nerve  is  with  comparative  frequency  injured  by  wounds 
in  the  neighborhood  of  the  wrist.  In  the  upper  part  of  the  forearm  it  is 
protected  to  a  certain  extent  by  the  overlying  muscles.  It  is,  however, 
easily  injured  behind  the  internal  condyle  and  in  the  upj)er  arm.  The 
muscles  paralyzed  by  section  of  the  ulnar  nerve  are  the  ulnar  flexor  of 
the  wrist,  the  ulnar  half  of  the  deep  flexor  of  the  fingers,  the  muscles 
of  the  hypothcnar  group,  two  lumbrical  muscles,  all  the  intero8seoui« 
muscles,  the  adductor  of  the  thumb,  and  half  of  the  short  flexor  of  the 
thumb.  It  will  be  seen  that  the  muscles  paralyzed  by  ulnar  injury  are 
those  most  important  in  performing  the  delicate  movements  of  the 
fingers.  As  a  result  of  the  paralysis  and  consecutive  muscular  atrophy 
the  hand  becomes  a  shrunken  and  useless  claw.  The  last  two  phalanges 
of  the  fingers  maintain  a  semi-flexed  position,  while  the  first  phalanges 
are  markedly  extended.  When  the  patient  attempts  to  grasp  an  object 
in  the  palm  there  is  a  peculiar  bending  of  the  fingers  into  the  palm  by 
over-action  of  the  deep  and  superficial  flexors  of  the  fingers  acting  upon 
the  last  two  phalanges.  Flexion  of  the  first  phaUuiges  is  imjK>ssiblo,  and 
therefore  he  cannot  bring  the  tips  of  the  fingers  against  the  elevations  at 
the  base  of  the  thumb  and  little  finger. 

The  area  of  anaesthesia  will  be  found  to  occupy  the  ulnar  side  of  the 
back  and  palm  of  the  hand,  the  whole  surface  of  the  little  finger,  and 
the  ulnar  half  of  the  ring  finger  near  its  tip.  The  extent  of  anaesthesia 
is  not  exactly  the  same  in  all  patients. 

The  median  nerve  is  most  apt  to  be  divided  in  wounds  of  the  ])almar 
surface  of  the  forearm  near  the  wrist.  The  extent  of  paralysis  will  vary 
as  section  of  the  nerve  is  made  in  the  arm  or  forearm.  If  the  trau- 
matism is  located  high  in  the  arm,  paralysis  will  l)e  (>bs(»rvetl  in  all  the 
pronators  and  flexors  arising  from  the  condyles  of  the  humerus  and 
from  the  radius  and  ulna,  except  the  ulnar  flexor  of  the  wrist  and  the 
ulnar  half  of  the  deep  flexor  of  the  fingers.  The  adductor  of  the  thumb 
and  one-half  of  the  short  flexor  of  the  thumb  will  esca|)e,  but  the  other 
muscles  of  the  ball  of  the  thumb  will  have  lost  power,  as  will  the  two 
other  lumbricals.  Flexion  of  the  wrist  and  pronation  and  supination  of 
the  hand  will  be  defective,  but  will  not  be  entirely  lost,  bei^aus**  the 
muscles  sup[>lied  by  the  ulnar  nerve  are  unimpaired.  The  most  <»harac- 
teristic  symptom  is  due  to  the  loss  of  power  in  the  flexor  of  the  meta- 
carpal hone  of  the  thumb.  This  makes  it  impossible  for  the  )>atient  to 
oppose  the  ti[>  of  the  thumb  to  the  end  of  the  little  finger.  The  jwdsy 
of  other  muscles  makes  flexion  of  its  terminal  phalanx  impossible.  Its 
proximal  phalanx,  however,  can  be  flexwl,  though  not  forcibly,  because 
the  necessary  muscle  is  supplie<l  in  part  by  the  ulnar  nerve.  The  thumb 
'  Xcw  York  Med.  Joum.,  March  17,  1894,  p.  351. 
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is  therefore  extended,  adducted,  and  drawn  close  to  the  index,  as  in  the 
hand  of  the  ape.  Flexion  of  the  fingers  is  impaired  because  the  mus- 
cles to  the  second  and  third  phalanges  of  the  index  and  middle  fingers 
are  palsied.  The  interosseous  are  functionally  active,  however ;  hence 
the  first  phalanx  of  these  two  fingers  can  be  flexed.  The  first  and 
second  phalanges  of  the  ring  and  little  fingers  show  loss  of  |)ower, 
because  the  superficial  flexor  of  the  fingers  is  paralyzed.  Some  power 
remains  to  them,  because  half  of  the  deep  flexor  is  supplied  by  the  intact 
ulnar  nerve.  In  cases  of  some  duration  atrophy  of  the  forearm  occurs, 
and  is  shown  especially  on  the  radial  side ;  the  wrist  is  bent  toward  the 
ulnar  side  and  is  somewhat  extended  ;  the  ball  of  the  thumb  is  atrophied, 
and  the  head  of  its  metacarpal  bone  very  conspicuous. 

Loss  of  sensation  is  evident  on  the  palmar  surfaces  of  the  thumb, 
index,  middle  finger,  and  the  radial  half  of  the  ring  finger,  and  on  the 
radial  half  of  the  palm,  except  a  small  portion  of  the  ball  of  the  thumb, 
which  is  supplied  by  the  external  cutaneous  nerve.  The  backs  of  the 
index,  middle,  and  half  the  ring  finger  show  loss  of  sensation.  There 
exists  also  an  anaesthetic  area  on  the  dorsum  of  the  last  phalanx  of  the 
thumb.  The  authors  which  give  the  radial  nerve  control  of  the  sen- 
sation of  these  dorsfil  regions  are  evidently  inaccurate.  The  areas  of 
anaesthesia  vary  somewhat  in  different  individuals,  and  supplementary 
sensation  furnished  by  nerve-anastomosis  may  here,  as  in  other  nerve- 
injuries,  change  the  lines  between  anaesthetic  and  normal  areas. 

When  the  nerve  is  injured  near  the  wrist  fewer  muscles  are  paral- 
yzed, but  the  characteristic  behavior  of  the  thumb  due  to  the  loss  of 
power  in  the  opposing  muscle — the  flexor  of  the  metacarpal  bone — 
remains. 

Section  of  the  radial  nerve  is  of  minor  im]K)rtance,  as  it  only  causes 
anaesthesia  on  the  back  of  the  hand  over  the  first  and  second  metacarpal 
bones  and  on  the  dorsum  of  the  thumb.  It  is  liable  to  be  injured  where 
it  passes  around  the  base  of  the  thumb  from  the  palmar  to  the  dorsal 
surface  of  the  wrist. 

The  musculo-spiml  nerve  suffers  injury  at  times  in  fracture  of  the 
humerus,  because  its  winding  course  around  the  shaft  of  that  bone  makes 
it  vulnerable.  Deep  wounds  from  the  surface  and  abscesses  may  inter- 
fere with  its  integrity.  The  muscles  paralyzed  are  the  extensors  of  the 
forearm,  wrist,  fingers  and  thumb,  and  the  supinators.  Extension  of 
the  elbow,  wrist,  and  basid  phalanges  of  the  fingers  is  impossible.  The 
second  and  third  phalanges  become  flexed,  but  can  be  extended  by  the 
lumbrical  and  interosseous  muscles  if  the  first  phalanges  have  previously 
been  flexed.  The  biceps,  acting  as  a  supinator  as  well  as  flexor,  gives 
the  patient  some  power  of  supination,  though  the  long  and  short  supina- 
tors are  pamlyzed.  The  wrist-drop  due  to  this  injury  is  characteristic. 
This  nerve  is  the  one  so  liable  to  be  compressed  when  a  drunkard  or 
heavy  sleeper  lies  on  his  arm,  and  the  muscles  supplied  by  it  often  lose 
power  in  lead-poisoning.  These  two  conditions  therefore  give  symptoms 
similar  to  division  or  laceration  of  the  musculo-spiral  nerve. 

Sensory  paralysis  after  muscnilo-spinil  injury  will  be  found  on  the 
outside  of  the  arm  from  the  deltoid  insertion  to  the  elbow,  extending 
about  one-fourth  around  the  arm ;  on  the  radial  side  of  the  dorsum  of 
the  forearm  at  its  up[)er  and  middle  thirds,  and  over  a  small  space  in 
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the  lower  third  on  a  line  with  the  first  and  second  metacarpal  bones ; 
on  the  dorsum  of  the  thumb,  the  dorsum  of  the  metacarpal  region  of  the 
thumb,  index,  and  middle  fingers,  and  over  part  of  the  phalanges  of  the 
last  two  digits.  The  height  of  the  lesion  modifies  the  extent  of  the  sen- 
sory as  well  as  the  motor  symptoms. 

Injuries  involving  the  brachial  plexus  or  two  or  more  of  the  nerves 
already  discussed  will  give  the  combination  of  symptoms  to  be  expected 
from  their  respective  distributions. 

NERVES  OF  THE   LOWER   EXTREMITY. 

The  jjeroneal  or  external  popliteal  nerve  may  be  accidentally  divided 
during  tenotomy  of  the  external  hamstring  tendons.  Such  an  injury- 
destroys  the  power  of  the  muscles  on  the  front  of  the  leg  which  flex  or 
raise  the  foot ;  hence  a  paralytic  foot-drop  occurs.  The  patient  drags 
his  foot,  as  is  shown  by  the  rapid  wearing  out  of  the  sole  of  the  shoe 
under  the  great  toe. 

Injury  of  the  great  sciatic  nerve  causes  paralysis  of  all  muscles  below 
the  knee,  while  the  thigh-muscles  are  not  involved.  The  gait  is  peculiar, 
because  the  muscles  controlling  the  hip  are  used  to  throw  the  limb  for- 
ward at  each  step.  The  sensory  palsy  is  less  marked,  and  is  evident  on 
the  foot  and  outer  part  of  the  leg. 

Lesion  of  the  anterior  crural  nerve  causes  loss  of  function  of  the 
anterior  thigh-muscles  and  sensory  palsy  of  the  inner  side  of  the  thigh 
and  leg.  Flexion  of  the  thigh  at  the  nip  is  impaired,  and  walking  or 
running  is  performed  only  with  great  care,  and  may  be  impossible. 

Nerve-stretching,  or  Neurectasy. 

Since  Nussbaum  in  1872  stretched  the  brachial  plexus  successfully 
for  painful  spasm  of  the  arm  and  hand,  nerve-stretching  has  claimed  a 
good  deal  of  attention.  It  has  been  found  useless  in  many  conditions, 
but  its  occasional  value  must  be  recognized.  In  neuralgia  and  muscular 
spasm  it  is  sometimes  undertaken  before  the  adoption  of  the  slightly 
more  serious  operations,  neurotomy  and  neurectomy.  Neurectomy  has 
now  nearly  superseded  both  nerve-stretching  and  neurotomy  in  these 
conditions,  because  of  its  greater  efficiency.  There  is  no  objection  to 
performing  nerve-stretching  at  first,  for  it  can  be  followed  by  the  other 
operations  if  it  proves  to  be  unavailing.  When  the  operation  was  intro- 
duced it  was  used  in  ataxia,  epilepsy,  tetanus,  and  many  other  nervous 
diseases,  hut  was  of  so  little  service  that  it  is  seldom  employed  at  the 
present  time  except  for  the  relief  of  neuralgias  and  spasmodic  affections, 
such  as  mimic  spasm  of  the  face  and  spasmodic  torticollis.  Dr.  Ken- 
neth McLeod  advocates  *  it  strongly  in  anaesthetic  leprosy  to  relieve  the 
nerve-fibres  from  the  destructive  pressure  present,  and  advises  in  this 
and  other  forms  of  neuritis  that  longitudinal  division  of  the  sheath  of 
the  nerve  be  made  before  the  stretcliing  is  performed. 

Neurectasy  is  done  by  exposing  the  nerve  through  an  incision,  as  in 
ligating  arteries.  Tlie  n(»rve  is  then  separated  from  the  adjacent  muselt»s 
and  fasciae,  and  stretched  by  means  of  the  fingers  or  a  hook  passed  l^eneath 
it.    When  tlie  Esinareh  tourniquet  has  been  used  to  keep  the  parts  blood- 

'  British  Medical  Jounial,  1894,  i.  352. 
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less  during  the  incision,  it  must  be  removed  before  elongation  of  the  nerve 
is  attempted.  If  this  is  not  done,  the  tension  applied  to  the  ner\'e  is 
arrested  at  the  seat  of  constriction  caused  by  the  bandage.  The  sheath 
of  the  nerve  is  not  opened,  and  the  operator  desists  when  he  feels  that 
there  is  danger  of  causing  complete  rupture  of  the  nerve-trunk.  The 
giving  way  of  some  of  the  bundles  of  ner\'e-fibres  is  often  appreciable 
to  the  surgeon  during  the  stretching  process.  McLeod,  as  already  men- 
tioned, believes  that  the  efficacy  of  neurectasy  is  enhanced  in  sclerosed 
conditions  following  neuritis  by  a  preliminar}-  longitudinal  incision  of 
the  nerve-sheath. 

What  has  been  called  subcutaneous  nerve-stretching  is  sometimes 
applied  to  the  great  sciatic  nerve.  The  operation  is  done,  without 
making  an  incision,  by  flexing  the  hip  of  the  etherized  patient,  while 
the  knee  is  kept  extended,  until  the  point  of  the  knee  is  brought  almost 
or  quite  into  contact  with  the  front  of  the  chest  The  sciatic  ner\'e  is 
stret<»hed  by  this  manipulation,  but  great  strain  is  also  brought  upon  the 
biceps,  semi-membranous,  and  semi-tendinous  muscles  on  the  back  of 
the  thigh,  which  extend  from  the  tuberosity  of  the  ischium  to  the  tibia 
and  fibula.  Benefit  has  been  derived  from  this  inaccurate  operation,  but, 
on  the  other  hand,  fatal  issue  has  also  occurred.  The  open  method  is  a 
more  surgical  and  exact  procedure. 

Elaborate  experiments  have  been  made  to  determine  the  number  of 
pounds  that  can  he  put  upon  the  various  nerves  without  causing  com- 
plete rupture.  The  statistics  based  upon  the  tensile  strength  of  nerves 
in  the  cadaver  are  of  little  practical  value.  The  surgeon  should  stop 
when  he  has  produced  marked  elongation  of  the  nerve-trunk  and  has 
felt  the  giving  way  of  a  few  of  the  component  fibres.  It  is  probable 
that  a  force  of  from  thirty  to  forty  |)ounds  is  as  much  as  should  be 
applied  to  even  the  largest  ner\'es.  When  operating  upon  the  facial 
nerve  the  operator  may  usually  apply  enough  force  to  almost  lift  the 
head  from  the  table.  In  stretching  the  sciatic  ner\'e  the  whole  limb, 
and  even  the  hips,  may  with  safety  be  lifted  by  the  fingers  hooked  under 
the  nerve.  These  examples  give  a  crude  idea  of  the  amount  of  force 
usually  applied  in  performing  the  operation. 

The  traction  is  exerted  upon  the  peripheral  as  well  as  the  proximal 
portion  of  the  nerve.  Most  of  the  elongation  occurs  in  the  proximal 
portion,  and  there  is  no  doubt  that  the  dura  mater  and  spinal  con!  may 
sustain  traumatic  lesion  during  the  operation,  though  the  force  is  applit*d 
at  a  great  distance  from  the  spinal  cord.  If  the  traction  is  made  away 
from  the  spinal  cord,  the  function  of  the  sensory  fibres  is,  it  is  Ix^lieved, 
more  impaired  than  that  of  the  motor  fibres.  In  the  treatment  of  neur- 
algia centrifugal  traction  is  therefore  indicate<l.  Traction  toward  the 
spinal  conl  seems  to  interfere  especially  with  the  function  of  the  motor 
fibres.  It  is  therefore  indicated  in  operations  for  the  cure  of  muscular 
spasm. 

The  pathological  changes  caused  by  the  operation  are  loosening  of 
the  ner\'e-sheath  from  its  attachment  to  the  nerve,  and  narrowing  of  the 
sheath,  so  that  it  makes  pressure  ujwn  the  nerve-fibres.  The  blood- 
vessels are  lacerated  and  ecchymoses  produced,  and  some  of  the  nerve- 
fibres  are  torn  and  degenerative  processes  set  up.  Cell-proliferation 
occurs  in  th*e  neurilemma.     Regeneration  in  time  succeeds  the  degenera- 
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tion  of  the  nerve,  and  occurs  more  rapidly  than  when  the  nerve  has  been 
subjected  to  accidental  or  intentional  section.  The  sensory,  motor,  and 
trophic  symptoms  resemble  those  produced  by  an  accidental  laceration 
of  like  severity.  The  operation  also  causes  inflammatory  and  atrophic 
changes  in  the  cord.  The  benefit  derived  from  neurectasy  is  not  under- 
stood, but  is  probably  due  to  separation  of  adhesions  outside  or  within 
the  sheath,  to  some  unintelligible  alteration  in  nutrition,  or  to  the  fact 
that  the  conducting  fibres  are  actually  severed,  not  only  at  the  point  of 
operation,  but  in  distant  branches.  The  operation  may  perhaj>s  give 
better  opportunity  for  the  growth  of  new  nerve-fibres.  Experience 
seems  to  show  that  the  operation  has  two  apparently  contrarj-  effects:  a 
hyperexcitation  if  the  stretching  is  moderate ;  a  functional  al)olition  if 
it  is  complete. 

Nerve-stretching  done  with  proper  asepsis  is  not  a  dangerous  opera- 
tion. Reflex  palsy  of  the  other  side  may  occur,  as  in  accidental  trau- 
matism of  nerves.  In  cases  which  become  septic  pus  may  bum)w  within 
the  nerve-sheath,  and  thus  travel  beyond  the  limits  of  the  original  wound. 
Death  may  take  place  from  spinal  meningitis  or  myelitis,  due  to  injun' 
to  the  cord  caused  by  the  efforts  at  stretching.  Bowlby  has  reporte<i 
thirteen  cases  of  this  sort.  These  complications,  however,  are  rare,  and 
need  not  deter  one  from  carefully  performed  operations. 

Nbrve-section,  OB  Neurotomy;  Nbbve-excision,  ob  Neurectomy. 

Intentional  division  of  a  ner\^e  and  the  cutting  out  of  a  portion  of 
it  are  0])erative  procedures  that  only  differ  in  that  neurectomy  heaves  the 
nerve  with  a  wider  gap  between  the  two  ends.  Neurectomy  is  the  Ix'tter 
operation,  because  the  neuralgia  or  muscular  spasm  for  which  oj)eration 
is  undertaken  is  not  so  liable  to  recur  by  rapid  regenenition  of  the  nene 
if  the  gaj)  between  the  two  ends  is  the  wider  one. 

Neurotomy  may  be  done  subcutaneously  by  a  tenotome  passed  through 
the  skin,  but  tlie  method  is  inaccurate.  The  method  of  exjwsing  a  nerve 
for  either  operation  is  identical  with  that  used  in  nerve-stretching.  When 
it  has  been  found,  it  is  lifted  from  its  bed  and  divideil  with  knife  or  scis- 
sors if  the  oi>eration  is  to  be  neurotomy.  In  neurectomy  the  ner\'e  is 
dragged  upon  so  as  to  stretch  both  its  central  and  ]KTi|)heral  portions, 
and  a  ])iece  cut  out  with  the  knife  or  scissors.  When  the  i>oint  at  which 
division  is  desirable  is  inaccessible  because  the  nerve  lies  in  a  l>ony  canal, 
the  surgeon  may  pull  upon  the  nerve  until  it  is  torn  off  at  a  distant 
point. 

If  several  ner\'e-tnniks  lie  close  together,  as  in  the  axilla,  a  weak 
faradic  current  may  be  used  to  identify,  by  muscular  contractions,  the 
pirticular  nerve  uj>on  which  operation  is  to  be  performed.  The  cum*nt 
should  not  be  a  strong  one,  l)ecause  the  moisture  in  the  wound  may  (Con- 
duct it  to  a  distance  and  stimulate  other  nerves  adjacent  to  the  one 
desired. 

As  interruption  of  nerve-conductivity  is  the  end  to  be  desinnl  in 
these  operations,  regeneration  is  to  1r»  deprecated.  In  neurt^tomy  a 
piece  of  nerve  several  inches  in  length  and  its  collateral  branch(»s  an* 
often  cut  out.  Return  of  symptoms  is  usually  evidence  that  union  of 
the  ends  and  regenenition  of  nerve-tissue  have  occurred.     It  is  possible 
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that  the  recurrent  pain  or  spasm  may  be  due  to  supplementary  or  collat- 
eral innervation.  Attempts  have  been  made  to  prevent  union  after 
neurectomy  by  turning  back  the  extremities  of  the  nerve  or  introducing 
portions  of  muscle,  fascia^  or  bone  between  them.  Pieces  of  metal  or 
celluloid  have  even  been  inserted  for  this  purpose. 

Nerve-suture,  or  Neurorraphy  ;  Nerve-grafting. 

Nerve-suture  and  nerve-grafting  have  been  considered  in  discussing 
the  treatment  of  Wounds  of  Nerves. 

Operations  on  Special  Nerves  and  Ganglia. 

nerves  and  ganglia  of  the  head  and  neck. 

The  Trigreininal  Nerve ;    Qaaserian  Qangrlion. 

The  trigeminal  nerve  and  its  branches  are  often  subjected  to  neur- 
ectomy, combined  with  nerve-stretching,  for  the  relief  of  the  excru- 
ciating pain  of  epileptiform  neuralgia.  The  great  and  immediate  relief 
afforded  by  the  operation  is  often  not  permanent,  but  several  months  or 
years  of  comfort  fully  justify  the  slight  operative  risk.  When  the  pain 
returns  the  operation  should  be  repeated,  preferably  at  a  point  nearer 
the  brain.  Sometimes  the  excision  of  the  scar-tissue  at  the  seat  of  the 
former  operation  gives  relief  again,  even  when  no  nerve-fibres  can  be 
identified  in  the  mass  removed.  The  operator  should  at  the  same  time 
endeavor  to  stretch  the  nerve  above  the  seat  of  operation  by  pulling  on 
the  tissues  supjwsed  to  be  connected  with  the  nerve-stump.  Thiersch 
has  recommended  neurotomy  followed  by  torsion  of  the  proximal  end  for 
the  relief  of  the  pain.  Wyeth  has  reported  *  two  cases  successfully 
treated  in  this  manner.  The  nerve  was  given  ten  to  twenty  rotations, 
which  were  made  slowly  while  the  nerve  was  slack  and  therefore  not 
readily  torn. 

It  is  usual  to  be  satisfied  in  the  first  operation  with  simplv  excising  a 
portion  of  the  painful  supraorbital,  infraorbital,  or  inferior  dental  nerve 
at  or  a  short  distance  behind  its  respective  foramen  of  exit  upon  the 
face.  After  months  of  comfort  pain  may  recur.  Then  excision  is  per- 
formed at  the  foramen  of  exit  at  the  base  of  the  skull.  Later,  the  main 
divisions  of  the  nerve,  the  Grasserian  ganglion,  or  the  nerve-roots  may 
be  attacked  by  boldly  entering  the  cranial  cavity.* 

Excision  of  the  supraorbital  branch  is  accomplished  by  a  horizontal 
cut  under  the  edge  of  the  upper  margin  of  the  orbit.  The  point  of 
junction  of  the  nasal  and  middle  thirds  of  the  supraorbital  ridge  marks 
the  foramen  of  exit.  Sometimes  the  nerve  lies  in  a  notch  instead  of  a 
foramen.  When  the  nerve  has  been  found  at  the  bottom  of  the  incision 
the  fat  of  the  eye-socket  is  pushed  downward.  The  nerve  is  then  lifted 
on  a  hook,  followed  along  the  roof  of  the  orbit,  and  cut  off  as  far  back 
as  possible  after  a  strong  pull  being  given  it  to  stretch  the  cerebral  por- 
tion. The  terminal  filaments  entering  the  tissues  of  the  forehead  are 
next  torn  out  by  pulling  on  the  free  end. 

»  Denver  Medical  Times,  1892-93,  xii.  10. 

*  The  literature  of  this  subject  is  very  extensive.  Important  papers  will  be  found  in 
the  British  MedicalJoumal,  1891,  vol.  ii.  pp.  1139,  1191,  1249. 
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The  superior  maxillary  division  or  branch  of  the  trigeminal  nerve  leaves 
its  canal  in  the  floor  of  the  orbit  by  the  infraorbital  foramen.  This  fora- 
men is  situated  about  a  quarter  of  an  inch  below  the  lower  margin  of  the 
orbit,  on  a  line  drawn  from  the  supraorbital  foramen,  mentioned  just 
alx)ve,  to  the  groove  between  the  two  lower  bicuspid  teeth  of  the  same 
side.  The  concavity  in  the  surface  of  the  upper  maxilla  and  the  fact 
that  the  elevator  muscle  of  the  lower  lip  covers  the  foramen  cause  the 
nerve  to  seem  rather  deep  when  its  excision  is  attempted. 

Neurectomy  of  the  superior  maxillary  nerve  is  performed  by  attack- 
ing it  through  the  floor  of  the  orbit,  the  roof  of  the  antrum,  or  the 
ptery go-maxillary  fissure.  Many  operations,  utilizing  one  or  other  of 
these  routes,  have  been  devised,*  but  only  a  few  that  seem  most  desirable 
will  be  described  here. 

The  first  method  is  easy  of  execution.  A  long  cur\'ed  incision  paral- 
lel to  the  lower  margin  of  the  orbit  is  made  over  the  infraorbital  fora- 
men, the  foramen  and  nerve  identified,  and  a  portion  of  the  orbital  edge 
just  above  the  foramen  cut  out  with  a  chisel.  It  is  well  to  pass  a  liga- 
ture around  the  nerve  to  ser\'e  as  a  means  of  traction,  or  better,  as. 
was  long  ago  suggested,  seize  the  ner\'e  with  a  pair  of  torsion  forceiw 

f)laced  at  right  angles  to  the  nerve,  and  then  twist  the  nerve  around  tne 
brceps.  In  this  way  the  nerve  can  be  extracted,  and  remains  untom  for 
any  required  length.  The  tissues  in  the  orbit  are  pushed  upward  with  a 
flat  spatula,  and  the  thin  bony  partition  between  the  orbital  cavity  and 
the  nerve-canal  broken  through  with  any  small  steel  instnmient.  The 
surgeon  may,  if  he  prefer,  strip  up  the  periosteum  before  he  breaks 
through  the  bony  septum  over  the  nerve.  The  uncovered  nerve  is  liftcJ 
from  its  bed  with  a  small  hook,  is  stretched  by  traction  on  the  ligsiture 
in  front,  and  is  then  cut  off  with  curved  scissors  as  far  back  as  |)ossible. 
If  the  periosteum  has  been  strip|)ed  up,  it  is  possible  to  trace  the  nerve 
back  to  the  foramen  rotundum  and  remove  the  spheno-palatine  ganglion 
with  the  nerve.  The  terminal  filaments  of  the  ner\'e  should  be  torn 
from  the  muscular  and  cutaneous  tissues,  which  they  supply  with  sensa- 
tion, by  a  steady  pull  on  the  already  divided  ner\'e. 

Excision  of  this  nerve  and  the  spheno-palatine  ganglion  (Met^kelV) 
is  performed  by  exiK)sing  the  front  of  the  upper  jaw-bone  by  means  of 
a  horizontal  incision,  slightly  concave  upward,  under  the  eye.  Fnnu 
this  an  incision,  not  always  necessary,  may  be  carried  downwanl  toward 
the  mouth,  but  not  opening  its  cavity.  The  scarring  will  be  less  con- 
spicuous if  the  second  cut  ifollows  the  naso-labial  groove  in  the  skin. 
The  infraorbital  nerve  is  found  and  a  ligature  tied  to  it.  An  oi>eninjr 
nearly  an  incli  in  diameter,  including  the  infraorbital  foramen,  is  then 
made  through  the  anterior  wall  of  the  jaw,  entering  the  antrum.  A 
similar  opening  is  cut  by  trephine  or  gouge  through  the  i)osterior  wall 
of  the  antrum.  This  must  be  done  carefully,  as  the  internal  maxillary' 
artery  lies  behind  the  bone  where  the  opening  is  made.  The  mucous 
membrane  of  the  antral  roof  must  then  be  divided,  and  the  bone  fonu- 
ing  the  floor  of  the  canal,  in  which  the  nerve  lies,  broken  away.  The 
nerve  is  then  pulled  downward  and  m{]ide  tense  by  means  of  the  attacheil 
ligature,  and  is  followed  backward  across  the  antrum  and  into  the 
spheno-maxillary  fossa.     Long  curved  scissors  will  |x»rmit  the  surgeon 

»  See  Ute  Surgical  Treatment  of  Neuralgia  of  the  Fifth  AViv,  by  W.  Row,  London,  1892- 
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to  divide  it  behind  the  ganglion  of  Meckel,  just  outside  of  the  foramen 
rotundum  in  the  cranial  base.  Illumination  by  means  of  a  head-mirror 
is  essential  in  the  successive  steps  of  this  operation.  The  peripheral 
nerve-branches  should  be  torn  out  of  the  tissues  of  the  face,  as  in  the 
previous  method. 

The  incision  for  the  pterygo-maxillary  operation  is  an  inverted  V, 
with  its  apex  at  a  point  just  behind  and  below  the  external  angular  pro- 
cess of  the  frontal  bone.  One  branch  of  the  cut  extends  downward  and 
backward  to  the  tragus ;  the  other,  downward  and  forward  upon  the 
cheek.  The  zygomatic  arch  is  sawed  through  at  each  extremity,  after 
small  holes  have  been  drilled  on  both  sides  of  each  proposed  saw  wound 
to  allow  a  wire  suture  to  be  subsequently  inserted  to  hold  the  bone  in 
position.  The  next  step  is  to  detach  the  temporal  fascia  from  the  upper 
margin  of  the  zygoma  and  turn  downward  the  loosened  zygoma.     The 

Fio.  510. 


Sorrical  treatment  of  neuralgia  of  the  fifth  nerve  (Rose) :  a,  zygomatic  arch  divided  and  turned 
down;  b,  temporal  tendon:  c, superior  maxillary  nerve  and  Meckel's  ganglion;  d,  infraorbi- 
tal nerve. 


pterygo-maxillary  fissure  is  thus  exposed  and  the  ganglion  rendered 
accessible.  A  head-mirror  is  necessary  to  illuminate  the  deep  wound  : 
even  then  identification  of  the  ganglion  may  be  rather  difficult.  If  it  is 
desired  to  remove  the  infraorbital  nerve  as  well  as  the  ganglion,  that 
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nerv^e  is  exposed  under  the  orbit  in  front  and  the  portion  between  the 
two  incisions  drawn  out. 

The  inferior  dental  and  lingual  nerves  are  derived  from  the  third 
division  of  the  trigeminal  nerve,  and  occasionally  demand  operation  for 
the  relief  of  neuralgia.  The  termination  of  the  inferior  dental  nerve 
may  be  excised  at  the  mental  foramen  by  a  cut  made  through  the  mu- 
cous membrane  of  the  mouth  if  it  is  thought  best  to  avoid  a  cutaneous 
scar.  If  a  cutaneous  incision  is  decided  upon,  the  external  wound 
should  be  made  under  the  lower  border  of  the  lower  jaw  at  the  chin  and 
the  skin  drawn  upward  so  as  to  expose  the  mental  foramen.  The  scar 
is  thus  put  in  an  inconspicuous  place. 

Removal  of  a  considerable  portion  of  the  nerve  is  accomplislied  by 
making  an  incision  two  inches  or  more  in  length  just  below  the  lower 
margin  of  the  jaw,  extending  a  short  distance  back  of  the  angle.  The 
skin  is  slipped  upward  and  the  muscles  detached  as  far  as  necessan- 
from  the  external  surface  of  the  jaw.  A  half-inch  trephine  is  then  ap- 
plied alx)ut  an  inch  and  a  quarter  above  the  angle,  so  as  to  out  a  button 
of  bone  from  the  entire  thickness  of  the  jaw  opposite  the  inferior  dental 
foramen  on  the  inner  surface.  The  ner\'e  crosses  this  opening  from 
above  downward  on  its  way  to  enter  the  inferior  dental  canal.  By 
means  of  a  sharp  chisel  the  channel  in  which  the  nerve  runs  forward 
can  be  laid  open  on  the  external  surface  of  the  bone  as  far  forward  as 
the  mental  foramen.  Several  inches  of  nerve  can  be  exsected  by  this 
method  of  operating.  The  inferior  dental  arterj'  will  very  probably  be 
divided,  but  pressure  or  ligation  will  stop  the  bleeding. 

The  nerve  may  also  be  satisfactorily  ex|)Ose<l  by  an  ojx^ration  within 
the  mouth,  which  has  the  advantage  of  leaving  no  external  scar.  It  is 
necessary  to  have  the  mouth  kept  widely  open  by  a  gag  placed  on  the 
side  opposite  to  that  of  operation.  Incision  is  made  through  the  mucous 
membrane  along  the  anterior  border  of  the  ascending  ramus  of  the  jaw 
from  the  last  upixjr  molar  to  the  corresponding  t<K>th  below.  The 
internal  pterygoid  muscle  is  separated  from  the  internal  surface  of  the 
ascending  ramus  by  means  of  the  finger,  which  is  also  used  to  identify 
the  ix)int  of  bone  situated  at  the  beginning  of  the  inferior  dental  canal. 
A  sharply-curved  hook  or  aneurysm  needle  is  then  to  be  used  to  dra>v 
the  nerve  from  its  bed  and  make  it  accessible  to  stretching  and  excision. 
The  internal  lateral  ligament  of  the  lower  jaw  may  be  mistaken  for  the 
nerve  if  care  is  not  exercised. 

The  inferior  dental  nerve  can  also  be  reached  for  excision  by  applying 
a  trephine  a  half  inch  below  the  sigmoid  notch  of  the  h)wer  jaw  and 
cutting  away  the  bridge  of  bone  between  the  trephine  opening  ami  the 
notch,  so  as  to  deepen  the  latter.  This  prolongation  downwanl  of  the 
sigmoid  notch  to  the  level  of  the  inferior  dental  «uial  exi>oses  the  inferior 
dental  and  also  the  lingual  nerve.  This  method  may  also  be  used  when 
it  is  desired  to  excise  the  third  division  of  the  trigeminal  nerve  where  it 
makes  its  exit  from  the  oval  foramen.  The  external  incision  begins  alxmt 
the  centre  of  the  zygomatic  arch,  is  carried  downwanl  and  backward,  and 
then  forward,  so  as  to  follow  the  angle  and  the  iK>sterior  |>art  of  the  lower 
IxmIv  of  the  jaw.  The  cutaneous  flap  is  lift<Hl,  and  the  deep  fascia  and 
mass(»ter  muscle  divided  transversely,  l)elow  and  parallel  to  the  duct  of 
the  parotid  gland.     The  |K»riosteum  is  separated  from  the  l)one,  and  a 
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half-inch  trephine  applied  about  half  an  inch  below  the  bottom  of  the 
sigmoid  notch.  The  portion  of  bone  between  the  lower  margin  of  the 
notch  and  the  trephine  oi)ening  is  cut  away  with  saw,  chisel,  or  drill. 
The  surgicjil  engine  armed  with  a  flat  burr  would  answer  well  in  this 
operation.     Division  of  the  periosteum  on  the  inner  side  of  the  bone 

Fig.  511. 


Side  view  of  lower  jaw,  showine  pofiition  of  trephine  opening  in  the  operation  for  deepening  the 
sigmoid  notch.  The  dotted  lines  above  the  trephine  opening  indicate  the  extent  of  the  bridge 
of  bone  which  needs  removal.  The  inferior  dental  canal  and  Its  anterior  and  posterior  open- 
ings are  indicated. 

allows  the  inferior  dental  nerve  to  be  seen.  The  lingual  nerve  is  situated 
about  half  an  inch  deeper  and  a  little  in  front  of  the  inferior  dental.  The 
nerves  should  then  be  cut  off  close  to  the  oval  foramen  above,  and  as  far 
below  as  they  can  be  reached. 

The  lingual  nerve  may  be  exposed  as  above  detailed  or  by  an  intra-oral 
route.  A  string  is  carried  through  the  tongue  by  a  needle,  on  the  side  of 
the  middle  line  toward  the  nerve  to  be  excised.  By  it  the  tongue  is 
drawn  out  of  the  mouth  and  toward  the  o])posite  side ;  this  causes  the 
nerve  to  become  prominent  a,s  a  cord  beneath  the  mucous  membrane  of 
the  floor  of  the  mouth,  between  the  jaw  and  the  tongue*.  The  mucous 
membrane  is  to  be  clipi)ed  away  and  the  nerve  raised  on  a  hook  and 
exsected.  The  nerve  may  also  be  found  under  the  mucous  membrane 
close  to  the  jaw  l>eneath  the  first  lower  molar  tooth.  It  is  stretchcKl 
or  exciseil  in  neuralgia  and  in  malignant  disease  of  the  tongue. 

When  the  neuralgic  pain  of  tic  douloureux  returns  after  a  period  of 
relief  from  the  peripheral  o[)erations  just  detailed,  the  surgeon  is  justifieil 
in  doing  an  intracnmial  operation  for  removal  of  the  nerves  in  front  of 
the  Grasserian  ganglion  and  the  Gasserian  ganglion  itself.  Two  routes 
have  been  employee!  for  the  ac(*oniplishment  of  this  object.  One  enters 
the  cranial  cavity  by  Iwring  through  the  base  m»ar  the  oval  fonimen  ;  the 
other  makes  an  osteoplastic  resection  in  the  temporal  region,  turns  down 
a  flap  of  bone,  and  separates  the  dura  mater  from  the  base  of  the  skull. 
The  former  has  been  advocatcMl  particularly  by  Rose  and  Andrews.*  The 
latter  was  suggested  by  Horsley,  but  has  been  more  n»cently  advocattnl 
by  Hartley  and  Krause.     The  temporal  route  is  probably  less  dangerous 

*  Journal  of  Americun  Medical  Aaaociation^  1891. 


912 


SUROERY  OF  THE  NERVES. 


than  the  basal.  The  operation  through  the  base  of  the  skoll  is  performed 
by  dividing  the  zygoma  in  two  places,  cutting  off  the  coronoid  process 
of  the  jaw,  detaching  the  masseter  and  temporal  muscles,  and  applying 
a  trephine  of  special  form  to  the  bone  around  the  oval  foramen.  A  cliisel 
maybe  used  for  making  the  opening  through  the  base  of  the  skull.  The 
Grasserian  ganglion  so  reached  is  scraped  away  by  a  curette  and  the  parti^ 
replaced.  The  ganglion  is  situated  at  the  apex  of  the  petrous  porticm 
of  the  temporal  bone  on  its  anterior  aspect,  and  lies  beneath  the  dura 
mater  with  a  layer  of  periosteum  between  it  and  the  base  of  the  skull. 
The  cavernous  sinus  is  close  to  the  ganglion  on  its  inner  side. 

In  the  operation  through  the  temporal  region  of  the  skull  an  omega- 
shaped  incision  is  made  in  the  temporal  fossa,  with  the  top  of  its  eur\'e 
near  the  temporal  ridge,  its  anterior  extremity  near  the  external  angular 
process  of  the  frontal  bone,  and  its  posterior  end  near  the  tragus  of  the 

Fio.  512. 


Showing  manner  of  holding  the  chisel  in  cutting  the  groove  through  the  bone  (Hartley). 


aiirielc.  The  soft  tissues  arc  cut  through  to  the  bone,  and  a  chisel  which 
cuts  a  triangular  groove  is  eniploye<l  to  divide  the  l>one  ahmg  the  same 
line.    A  small  chisel  gn)und  like  an  osteotome  makes  a  very  go<Kl  instru- 
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ment  for  tliis  jmrpose.  Care  must  h*i  taken  nut  tn  ilrive  tlu.'  cliiHe! 
tlmmgh  thf'  lu>n<'  iiitt*  tlu'  hniin.  This  is  ciisilv  jiri^vciitcd  by  usin^  tlic 
n^roer  of  the  chisel  h*  divitli'  the  Iwuie  iihnig  tlie  line  iiiurketl  uiit  in  the 
suit  jiiirts.  This  part  uF  the  upenition  may  l>c  [»erfurmed  liy  one  nf  the 
forms  t*i"  s^urgieLil  engine,  run  hy  sm  eleetri)-motor  ur  the  opcruttir^s 
tout.  All  elevator  ins4»rttHi  under  the  edge  of  the  bone  serves  to  pi'v 
np  thi'  Hap,  <Hijisisting  of  skin,  must^k\  pent>steum,  and  Ix^ne,  Fnie- 
tnre  t;ike^  |>hiee  aeross  the  l>ase  of  the  oniegsi-Hke  ineisioii  just  above  the 
zygt»niati(*  areh.  The  soft  pnrts  make  u  sort  of  liin^(*  whieli  alhnvs  the 
hone  to  lie  bent  outward*  The  duni  ami  tlie  middle  meningeal  artery 
an*  exposes).  If  the  artery  has  run  through  a  e^ual  in  the  bone,  it  will 
be  ti»rn  and  reijuire  ligiition.  The  dura  and  the  temptjral  h>he  above  it 
are  then  earefully  lifted  frcjm  the  bast^  of  tlie  skull,  and  hehl  ujMvard  and 
to  the  other  side,  s<i  tliat  tlie  three  divisions  of  the  irigeminal  n<Tve  may 
l)e  iM'vu.  Tlie  nerves  are  thtui  fullnwed  bark  ward,  and  serve  as  guuh-s  to 
the  (lasseriaii  ganglion^  whirh  is  expose*!  hy  dividing  the  fayer  of  thini 
tn»vering  it.  lllumiiiati<ai  hy  the  eh^etri*"  light  i>r  other  head-mirror  ib 
ni'ees.sarv  for  the  satisfuetorv  performance  of  this  step  of  the  o])enrtioii. 
The  eavernons  sinus  must  l*e  eiirefully  avoided.  The  gjinglioii  is  then 
H^m|>ed  away,  the  dum  and  eerebral  (Maivolutious  pennitteti  to  fall  into 
plaee,  the  flap  of  hi  me  and  soft  tissues  tiirnai  upwanl,  and  sutures 
applieil  to  the  skin  aiul  nuiseh'. 

Fio.  513. 


a 


Flai>  elevated  and  turned  down.  cxiwjslnK  the  dura  mnler  mid  middit*  inenlTiiceal  artery  (Hartlcr). 

r  If  hemorrhage  is  ])rofuse  before  the  ganglion  is  fnauth  it  niav  heeome 
necessary  to  insert  a  pieee  of  gjuize  tor  the  piirpos<^  of  making  pressure, 
and  elost^  the  wiaind.  At  the  end  of  two  itr  three  days  the  wound  is  to 
l>e  reopened  and  the  gaiiglit»u  sought  ibr  and  extirjKited.  It  is  doubted 
Vol.  IL— 5^ 


914  SURGERY  OF  THE  NERVES, 

by  some  whether  the  ganglion  has  been  entirely  removed  in  the  cu^e* 
reported,  but  the  relief  of  pain  has  been  immediate.  All  the  cases  hulh 
jected  to  operation  are  of  comparatively  recent  date,  but  several  years 
hav(^  elapsed  in  some  of  them  without  recurrence  of  the  torturing  pain. 
Death  has  oc^curred  in  some  instances,  but  the  character  of  the  discsw* 
justifies  the  operation.  The  tem|)oral  route,  as  i)revioualy  nientione<l,  is 
believed  to  be  the  safer.  Asher  reports  *  a  case  of  inflammation  of  the 
middle  ear  occurring  in  a  case  of  intracranial  excision  of  the  sei*ond  and 
third  divisions,  done  by  Czerny  by  the  temporal  route. 

Dr.  \V.  T.  Taylor  has  made  an  elaborate  study  *  of  the  os*<eous  anat- 
omy of  the  region,  and  Dr.  Keen  *  has  tabulated  the  cases  reconh»<l. 
Dr.  Josc»ph  M.  Spellissy  has  added  to  Keen's  table  for  me  some  later 
operations  by  various  surgeons,  and  gives  the  following  results  :  Ros^^'s 
method,  18  recoveries,  3  deaths;  Hartley's  method,  18  recoveries,  2 
deaths ;  Horsley's  method,  no  recoveries,  1  death ;  unknown  meth<Kl,  1 
recovery,  1  death.  In  some  of  these  cases  the  ganglion  was  only  parti v 
removed,  or  only  the  intracranial  portions  of  the  ner\'e  were  excised. 
Tiffany  has  recently  reported  a  number  of  new  cases.* 

The  Pacifd  Nerve. 

The  operative  steps  required  to  reach  the  facial  nerve  have  l)een 
detailed  in  the  section  on  the  treatment  of  Facial  or  Histrionic  Siwisni. 
Exposure  of  the  spinal  accessory  nerve  and  that  of  the  |>osterior  branches 
of  the  upper  cervical  nerves  have  been  described  in  the  section  treating' 
of  Spasmodic  Torticollis. 

The  Cervical  Nerves. 

The  great  auricular  and  the  su|)erficial  cervical  nerves  are  bramlits 
of  the  cervical  plexus,  and  may  be  exjx^sed  by  incision  along  the  |M>ste- 
rior  edge  of  the  sterno-mastoid  muscle.  They  l>oth  make  their  ap|x»:ir- 
ance  from  behind  »nn(l  turn  over  the  edge  of  the  muscle  near  its  midtllc 
in  the  vicinity  of  the  spinal  accessory  or  tenth  cranial  nerve.  The  gn-nt 
auricuhir  takes  a  forward  and  upward  course;  the  sum^rficial  cervical, 
one  almost  directly  forward  ;  the  sj>inal  accessor}'  trunk  lies  (Ich'jkt  ami 
runs  downward  and  outward  towanl  the  trapezius  musc»le.  The  small 
occipital  bnuuh  of  the  cervical  ])lexus  may  be  uncoveriHl  by  an  incisi<ui 
behind  the  stcnio-inastoid,  at  a  point  a  little  below  the  jnncti<»n  of  the 
upper  and  middle  third  of  a  line  drawn  from  the  mastoid  prcK'css  to  the 
collar  i)oiie. 

The  Sympathetic  Nerve. 

A  definitely  planned  o)>enition  for  exploring  the  condition  of  tlu- 
sujH'rior  cervical  gnnglioii  of  the  sympathetic  nerve  is  re[>orted  by  Alex- 
jiiidcr  H.  Johnson.'^  The  symptoms  jM)int(Hl  to  a  destructive  lesion  of 
the  cervical  sympathetic  nerve.  They  were  paroxysmal  jxiin  behind  the 
loi)nle  of  the  ear,  tenderness,  dimness  of  vision  in  right  eye,  constant 

»  lintrruf  znr  khn.  Cfiir.,  Tlihin^eu.  1S94,  xi.  701. 

'^  7'/v//w.'  Phihuld.  (nuuttj  Metliml  Simety,  1894.  '  Ibid. 

*  AniiaU  of  Surgei^^  Mav,  189'').  *  JSein  York  Medical  Joiirno/,  18W,  i.  5.57. 
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lachn^matiini  frnni  that  f^rj^iii,  fliishinLT  of  the  ri^lit  <u\v  tA^  thcv^  hwrvu^ 
of  perspiniriun  hii  rii^lit  sitlt*  <if  f:ur,  [itusis  uf  H^lit  evi'lul,  ami  tiJiitmc^t^Hl 
right  piipil»  winch  (H4  not  iva*'t  tn  light. 

An  iuei^ion  three  ami  a  lialf  inches  in  length  was  made  along  the 


Fig.  514. 
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giip<?rficiiil  hrunrlu's  fif  the  cervical  [tU'XUii :  I.  6ii)iortlelit1fj*  f'nlll ;  2.2,  It^fU'si lin^  Unnu  hi  .    :*, 

\U  fi^efrKliii^'  hrrtnchi-'M;   4>  fUiiiiirnu  u{  niiiistiiuiDs^h  with  the  facliil  i    '•.  n  k^; 

6,  itd  iMir^iltil  turutit'h;  7,  its  i.*xli'riiiil  fniri<MiJHr  l*rHJirh  ;  b,  tip|<<t'r  ]Mtrt  of  tin  *♦ 

trtu  tht' libnHi!*  linsiie  which  surrintiulM  thv  r<n»t*tf  the  hi  tix  hikI  ^ii|iplyiiL.  .;  nr- 

fncf  iif  the  pliinti;  *>,  intcnmi  uoricutur  ^trnrjctt  ;  l<^  flljtiiioiiiil  of  iitiii^toiiMiv'tin  UiiMiHik  llii* 
bnuu'h  iiri*l  the  |wiv,terifir  tturir-nbir  uf  tht-  ftuhil .  13.  utcifHtiith  iii(m»r;  12.  l>miu"ii  of  r.»iu- 
riiiinlrnthm  with  \\\v  nctijtitiiU-  mnjfir  ;  !:*►,  »irt'f!»)iory  iuripUjilln  juliior.  It.TimnfhcN  i»f  thn 
lOH'i^iiiient  n%%  the  bfu'k  \n  the  iicol*  ,  !.'»,  ftiiiimclu\  iciilMr  hruiirliicji,  «tti"rniil  iwirtUiti.  It*,  'Invu'- 
uliir  ^Ntrtiun  :  17,  ^^upruninmiiMl  hr»nch*>.  slv^rnai  prn^tcHnr  rlivlwhui:  Jh,  |Mimii'rl<>f  fllvlwlon; 
J *J.  brunch  tu  irHi»c?.iu«  fnnn  rerviciil  iilcxus:  2iMirniicli  t»*  trtti*crin^  fmni  x\%v  *\A\n\\  jure*- 
ftory  imd  »l1llAttt1no^j1l^'  wllh  the  |ireer4iii>,';  21.  branch  to  Ihc  Icvutor  aiiifu)!  scnpiila' ;  22»  tnjtik 
of  the  fweitti::  2^j,  its  p<rtitenor  iiuriculiir  hrnncli ;  2i.ilaceniciil  niul  inerital  tjmiichcs(I!ln»<.'li- 
fcia,L 


posterior  [jcirdtr  of  the  right  sterrjo-mastoitl  niusrle,  beginning  jil?^t  Iwlow 
the  mastoid  pnH'rss.  The  mnsele  anil  internal  jngiilar  vein  were  (lis- 
plaeeil  forwanl,  tlic  int(Tn;i!  ciimtid  arteiy  lifteth  ami  the  >n|HTior  c'<t\  i- 
ctal  gai»glioii  «»f  thu  symjKUljrtir  nerve  louked  for  npm  tJie  snrfaee  of 
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the  greater  anterior  straight  muscle.  It  was  found  included  in,  and 
adherent  to,  the  sheath  of  the  artery.  The  adhesions  were  divided ;  the 
ganglion  and  two  inches  of  the  nerve  below  the  ganglion  were  then  dis- 
sected loose.  The  ganglion  and  sympathetic  ner\'e  seemed  normal. 
The  wound  healed  rapidly,  and  the  symptoms  disappeared,  but  recurred 
at  the  end  of  a  month  and  a  half. 

Excision  of  this  ganglion  with  two  and  a  half  inches  of  the  ner\'ous 
cord  was  done  by  Kemak  during  the  removal  of  a  tumor.*  Brown- 
s'uard  discusses  *  excision  of  this  ganglion  in  its  relation  to  epilepsy ; 
Bogdanik^  reports  a  case  of  excision  of  the  left  middle  sympathetic 
ganglion  for  epilepsy.  The  boy  had  had  no  repetition  of  the  seizures  at 
the  time  of  the  report,  which  was  only  three  weeks  subsequent  to  the 
operation. 

Nerves  of  the  Trunk. 

The  only  nerves  of  the  trunk  at  all  likely  to  be  subjected  to  streteh- 
ing  or  excision  are  the  intercostals.  Any  one  of  these  would  be  reached 
by  an  incision  along  the  lower  border  of  the  corresponding  rib,  inward 
displacement  of  the  pleura,  and  a  search  for  the  nerve  in  the  groove 
along  the  inside  of  the  edge  of  the  bone.*  The  intercostal  artery  would 
probably  require  tying. 

Nerves  of  the  Upper  Extremity. 

The  brachial  plexus  is  easily  found  by  an  incision  in  the  middle  of 
the  axilla  parallel  to  the  long  axis  of  the  humerus.  It  may  l)e  niched 
in  the  neck  by  the  cut,  above  the  clavicle  and  parallel  to  it,  that  is 
adopted  for  ligation  of  the  subclavian  artery.  A  pmbably  better  in- 
cision is  that  parallel  to  the  anterior  edge  of  the  trapezius,  extending 
upward  from  the  middle  of  the  clavicle.  It  should  not  l)egin  at 
the  clavicle,  but  half  an  inch  above  it,  lest  the  subclavian  vessels  be 
injured.  Secondary  suture  of  the  external  conl  of  the  brachial  j)lexus 
has  been  done.*^  Maury  ®  and  Sands  have  excised  portions  of  the  plexus. 
Abbe  has  performed  with  success  intradural  excision  of  the  roots  of  the 
brachial  plexus  for  spiustic  paralysis,  athetoid  motion,^  and  juiin  in  the 
arm  of  a  patient  forty  years  of  age.  Such  intradural  operations  are 
proper  in  intractable  cases  after  more  peripheral  excisions  have  proved 
unavailing. 

The  median  nerve  is  nncovereil  by  an  incisi(m  along  the  inner  border 
of  the  biceps  muscle  at  its  middle.  The  nerve  here  crosses  the  brachial 
arter}^  obli(inely  from  without  inward.  The  incision  is  the  same  as  tliat 
for  tying  the  arter\\  Near  the  wrist  an  incision  along  the  ulnar  side  of 
the  tendon  of  the  radial  flexor  of  the  wrist  will  enable  the  operator  to 
find  the  nerve  under  the  deep  fascia. 

There  is  no  objection  to  making  an  elliptical  flap  in  exposing  ner\'e- 

^  Sajous*  Annual  of  the  Univerml  Medical  Sciencf^  1889,  ii.  (B.  4.). 

•^  Arch,  tie  Physiol',  no-m.  et  jmth.,  1891,  iii.  216. 

3  British  Mfff.  Joum.,  March  24,  1894 ;  Epitome,  p.  46. 

*  Rev.  (U  Chir.,  Paris,  1889,  xi.  923,  and  Joum.  de  Mid.  chir.  el  pharmaroi.^  Bnix., 
1891,  xcii.  186. 

*  Gazz.  degli  oftped.,  Milano,  1892,  xiii.  763. 

*  Anicr.  Joum.  Med.  Science.<y  Ixxiii.  p.  413. 
^  Arinais  of  Surgery,  Jan.,  1895,  p.  53. 
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Fig.  515. 


trunks  for  operation.     A  flap  gives  l)etter  opportunity  for  finding  the 
landmarks  than  does  a  straight  incision. 

The  incision  for  reaching  the  uhiar  ner\'e  in  the  middle  of  the  arm 
should  \\Q  similar  to  that  given  above  for  the  median  nerve,  but  it  should 
be  about  half  an  inch  from  the  margin  of  the  biceps,  toward  the  inside 
of  the  arm.  This  nerve  can  also  be  readily  found  by  an  incision  be- 
tween the  internal  cimdyle  of  the  humerus  and  the  olecranon.  To  un- 
cover it  near  the  wrist  the  tissues  must 
be  laid  open  along  the  radial  side  of  the 
tendon  of  the  ulnar  flexor  of  the  wrist. 
At  this  point  the  nerve  is  covered  by 
two  layers  of  the  deep  fascia. 

To  find  the  musculo-spinil  ner\'e  a 
line  is  to  be  drawn  fn)m  the  tip  of 
the  acromion  process  to  the  external 
condyle  of  the  humerus.  On  this  line 
an  incision  is  to  l>e  made  with  its  centre 
midway  between  the  external  condyle 
and  the  insertion  of  the  deltoid  muscle. 
In  the  intermuscuhir  si>ace  between  the 
triceps  and  biceps  the  nerve  will  be 
found  lying  against  the  humerus.  Its 
cutaneous  branch  will  probably  l^e  seen 
first  running  in  the  same  intermuscular 
spa(*e.  The  edge  of  the  belly  of  the 
long  supinator  will  aid  in  the  sean»h  for 
the  nerve,  which  lies  between  it  and  the 
anterior  brachial  muscle.  The  supina- 
tor should  be  drawn  outward  to  disclose 
the  ner\'e. 

The  radial  nerve  requires  for  its  ex- 
]M)sure  an  incision  on  the  outer  side  of 
tlie  arm  about  thn»e  inches  alH)ve  the 
wrist.  It  is  here  found  as  it  |)asses  from 
the  fn)nt  of  the  forearm  under  the  long 
supinator  tendon  to  reach  the  back  of 
the  wrist  and  hand. 


Nerves  of  the  Lower  Extremity. 

The  great  sciatic  nerve  is  ex|)osed 
for  stretching  just  lx?low  the  inferior 
edge  of  the  great  gluteal  muscle  between 
the  tuberosity  of  the  is(rliium  and  the 
great  trochanter  of  the  fenmr.  A  line 
drawn  from  a  j)oint  half  an  inch  nearer 
the  tul>erosity  of  the  ischium  than  the 
trochanter,  dovvTiward  to  the  middle  of 
the  popliteal  space,  indicates  the  course* 
of  the  ner\'e.  A  three-  or  four-inch  incision  in  this  line  and  beginning 
just  above  the  gluteo-femoral  crease  gives  access  to  the  nerve. in  its 


Brachial  portion  of  tho  imisciilo-cutan- 
eous,  mi'diun.  nml  ulnar  nerves:  1, 
mus<"ulo-<'ntaneonh  nerve  ;  2,  branch 
to  the  coraeo-bniehialis  miiM'le:  U, 
branch  to  the  biee|i.s  niUHcle:  4, 
branch  to  the  brachialis  antieus :  5, 
anastomotic  filament  whi<?h  it  re- 
ceives from  the  median  nerve:  6,  di- 
vision of  the  nerve  wliere  it  crosses 
the  a|K>nenrosis  of  the  arm  :  7,  mns- 
culospiral  nerve  imissitji:  l>et\veen 
the  brachialis  anticns  and  supinator 
lonjfus  nius<'le:  x.  external  cutan- 
eous branch  <»f  tl»e  mus<*ulo-si»iral 
nerve:  D.  trunk  of  the  internal  cu- 
taneous dividing;  just  Indow  its  ori- 
>rin,  thus  j?ivin^'  (»tV  an  ac<es>ory 
branch  :  10,  anterior  or  ulnar  Iminch 
of  tliis  nerve:  11.  brachial  )M>rtion 
of  the  median  and  ulnar  nerves 
(SapiK-y). 
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most  superficial  portion.  After  the  lower  margin  of  the  great  gluteal 
muscle  has  been  uncovered  the  biceps  muscle  will  be  seen  c*oniinp 
from  beneath  this  edge.  The  gluteal  nmscle  should  be  drawn  upwanl 
and  the  bice})s  and  other  hamstring  musc*les  inward.  The  nerve,  which 
is  a  very  large  cord,  will  then  be  seen.  Flexion  of  the  knee  will  relax 
the  hamstring  muscles  and  render  their  displacement  easy.  There*  is 
often  a  g(K)d  deal  of  fat  in  the  subcutaneous  tissues,  and  the  external 
incision  required  is  sometimes  a  long  one.  When  it  is  desired  to  gain 
access  to  this  nerve  in  the  popliteal  space,  a  vertical  incision  shoulcl  be 
made  in  the  middle  line.  The  surgeon  will  then  come  uix)n  the  ner\'e- 
trunk  or  the  internal  popliteal  nerv^e  according  as  the  main  trunk  divides 
into  the  external  and  internal  popliteal  at  a  high  or  low  point. 

Excision  of  the  great  sciatic  ner\'e  is  seldom  undertaken,  l)ecause  of 
the  paralysis  thereby  produced.  The  temporary  paralysis  due  to  ner\*e- 
stretching  is  not  so  serious  a  condition,  and  neurectasy  is  therefore  fre- 
quently done  for  the  cure  of  sciatic  neuralgia. 

The  internal  popliteal  nerve  is  also  readily  expose<l  for  operation  by 
a  vertical  incision  beginning  in  the  middle  of  the  popliteal  sjwice  and 
extending  downward  toward  the  junction  of  the  two  heads  of  the  gas^ 
trocnemius  muscrle. 

The  external  popliteal  nerve,  which  is  smaller  than  the  internal 
popliteal,  lies  just  inside  of  the  tendon  of  the  biceps  muscle  at  the  outer 
edge  of  the  popliti»al  space.  An  incision  parallel  to  this  tendon  an<l  just 
back  of  it  will  lead  to  the  nerve.  The  lower  half  of  this  incision  should 
be  over  the  fibula.  Slight  flexion  of  the  knee  to  relax  the  parts  will 
enable  the  surgeon  to  find  the  nerve  near  the  insertiim  of  the  bicej>s 
tendon  into  the  head  of  the  fibula. 

The  anterior  crural  nerve  makes  its  appexirance  upon  the  front  of  the 
thigh  immediately  below  Poupart's  ligament,  in  the  hollow  l)etween 
th(;  psoas  and  iliacus  muscles.  It  is  st^jwrated  from  the  femoral  arter}* 
by  the  belly  of  the  psoas  nuiscle.  A  vertical  incision  commencing  a 
little  above  Poupart's  ligjiment  over  the  gr(H)ve  mentioned  will  enai)le 
the  operator  to  expose  the  nerve. 

The  anterior  and  posterior  tibial  nerves  lie  on  the  fibular  side  of  the 
corresponding  arteries,  and  are  reached  by  the  same  incisions  as  are  em- 
ployed in  ligjition  of  these  arteries. 

The  internal  sjiphenous  nerve  is  reached  by  an  incision  along  the 
posterior  margin  of  the  sartorius  muscle  opjH)site  the  tuberosity  of  the 
tibia.     The  nerve  lies  posteriorly  to  the  internal  saphenous  vein. 

The  musculo-cutaneous  nerve  will  be  found  emerging  from  the  deep 
fascia  covering  the  muscles  on  the  outer  and  anterior  asj>ect  of  the  leg 
below  its  middle.  An  incision  a  little  below  the  middle  of  the  leg  in  a 
line  drawn  from  the  front  of  the  head  of  the  fibula  to  the  posterior 
border  of  the  external  malleolus  will  disclose  the  nerve  as  it  niakt^  its 
exit  from  the  deep  fascia. 
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ABDUCENS  NERVE,  injury  of,  672 
AbH0€&«8,  psoaH,  275 
ActinomycoHis,  of  brain,  677 

of  Kpine,  849 
Actinomycotic  periostitis,  236 
AcupreMHure,  I'Sii 
Acupuncture,  SI 
A  cu  torsion,  134 
Adenitid,  485 

Agnew's  operation  for  webbed  tingern,  185 
Air-embolism,  442,  H41 
Akido-peiraHtik,  259 
Allen  <&  Hunter's  apparatus  for  transfusion 

of  bloiHl,  90 
Ambulance  Htatioiis,  194,  206 
Amyloid  degeneration,  277 
AnH>sthesia,  cutaneous,  areas  of,  817 

local,  107 
Anel's  operation  for  aneurysm,  385 
Aneurysm,  367 

al)dominal,  414 

axillary,  421 

brachial,  420 

carotid,  428 

cirm/id,  398 

dissecting,  392 

femoral,  410 

gluteal,  418 

iliac,  414 

inguinal,  414 

innominate,  426 

medical  treatment  of,  383 

orbital,  431 

[K)pliteal,  405 

sciatic,  418 

spontaneous  cure  of,  380 

subclavian,  422 

surgical  treatment  of,  1^4 

treatment  of,  by  pres^ure,  .'i89 
Aneurysmal  varii,  3'.»2 

of  the  head,  528 
Angel-wing,  290 
Angioleucitis,  46(> 
Angioma  arteriale  racemosum,  398 

cavernous,  45(> 
Ankle,  ostitis  of,  359 
AnoMmia,  after  cnmial  injurj',  (>70 
Anostosis  cranii,  534 
Antiseptic  materials  for  army  use,  201 
Antyllus  on  aneurysm,  [iSA  ' 
Aorta,  ab<l(»minal,  aneurysm  of,  415 

ligature  of,  417 
Aortic  arch,  aneurysm  of,  430 
Aplasia  cranii,  531 


Apoplexia  neonatomm,  650 
Apoplexy,  ligature  of  carotid  in,  652 
Arachnoid,  558 

cystic  tumors  of,  750 
Army  medical  officers,  211 
Arterial  varix,  398 
Arteries,  ligature  of,  135 

surgery  of,  435 
Artenotomy,  88 
A  rterio- venous  aneurysm,  392 
Arteritis,  437 
A  rteri  version,  133 
ArtiHcial  respiration,  92 
Aspirution,  96 
Athewma,  438 
Atlas,  dislocation  of,  835 
Auditory  nerve,  injuries  of,  674 
Autoplastic  operations,  139 
Auto-transfusion,  90 
Aveling's  apparatus,  88 
Axillary  aneurysm,  421 

BACK,  contusions  of,  797 
wounds  of,  806 
Bakers,  knock-knee  of,  318 
J^undage,  17 

Barton's,  29 

circular,  19 

Desault's,  42 

(libson's,  31 

Liebreich's,  55 

occipito-facial,  36 

occipito-frontal,  37 

paraffin,  65 

I)laHter-of-Paris,  57 

recurrent,  22 

rubber,  56 

of  Scultetus,  55 

silicate,  ()4 

spica,  21 

spiral,  20 

starchiHl,  64 

T,  22 

Vclpeau's,  41 
Banning' s  brace,  284 
Bavarian  dressing,  61 
Bearer  drill,  198 

lied-sores,  after  injury  of  spinal  cord,  809 
Billn)th  splint,  for  the  knee,  354 
■  Binders' -Ik »ard  splints,  6^ 
I  Bis-axillary  cravat,  26 
'*  Black-eye,"  603 
Bladder,  washing  out  of,  114 
!  Blandin's  (»()eration  for  double  hare-lip,  ItK) 

yiv 


f 


ik)Ugie8,  1]() 
Bow-leg»,  319 
Brachial  aneurysm,  420 

plexus,  operations  on,  916 
Brain,  abscess  of,  680 
organisms  in,  676 
traumatic,  666 

anchoring  of,  685 

compression  of,  629,  632 

concwwion  of,  619 

contusion  of,  623,  654 

foreign  bodies  in,  570,  659,  776 

hydatids  in,  752 

injuries  of,  617,  654 

lateral  ventricle  of,  hemorrhage  into,  653 

membranes  of,  698 

oedema  of,  638 

pn)lap8e  of,  668 

shot  wounds  of,  ()o8,  776 

tumors  of,  749 
operations  for,  778 

water-bed  of,  559 

yellow  softening  of,  657 
Brain-centres,  location  of,  783 
Brain-sinuses,  oi^rations  on,  711 
Brain-tissue,  repair  of,  656 
Branchial  clefts  150 
Brasdor's  operation  for  aneurysm,  387 
Breast,  strapping  of,  72 

suspensory  bandage  for,  27,  46 
Bruns'  chcilophistic  operation,  147 

metluxl  for  plastic  operations,  141 
Bulbar  j)aralvsis,  661 
Bullets,  191  ■ 

Bursa,  prepatellary,  disease  of,  358 
Bursitis,  gluteal,  344 

of  knee,  349 
Buttock,  aneurysm  of,  418 

ban<lag('  for,  49 
Button  suture,  120 

nALCANEL'S,  308 

\J  Callus,  compression  of  nerves  by,  892 

Cancer  of  the  scalp,  510 

Caput  ^ucce<laneum,  548 

Carbuncle,  499 


Cerebro-meningitis,  trephining  for,  712j 
Cervical  glands,  enlargement  of,  489 

ner\'e8,  operations  on,  914 

vertebrae,  dislocation  of,  836 
Charcoal  poultice,  74 
Charcot's  knee,  350,  359 
Cheek,  fissure  of,  150 
Cheese-cloth,  69 
Cheiloplasty,  145 
('best,  strajiping  of,  72 
Chiene's  method  for  locating  the  fiflsu 

Rolando,  784 
Chisel  in  cranial  surgerj',  780 
Choked  disk,  635 
Cholesteatomata,  752 
Chondroma  of  the  scalp,  512 
Chylocele,  473 
Chyloderma,  482 
Chyluria,  484 
Cicatrices,  deforming,  145 
CMcatrix-compression  of  nerves,  892  ' 
Cirst)id  aneurysm,  398 
of  the  scalp,  525 
Clavicle,  fracture  of,  Desanlt's  bandagi 

42 
Cleft-palate,  163 
Cloaca?,  246 
Club-foot,  296 

retarded-rotation  theory  of,  267 

shoes,  300 
Cocaine,  108 
Coccygod>Tiia,  801 
Coccyx,  excision  of,  802 
Colpitis  cerebralis.  695 
Compression-apoplexies,  624 
Compression-myelitis,  276 
Condyloid  foramen,  555 
Congenital  aneurysms,  369 
Contre-coup,  fractures  by,  594 
Convulsions,  from  brain-oompressioo,  ( 
Comu  (Hitaneum,  508 
Cotterell  dressing  for  sprains,  361 
'     method  of  opening  tne  cranium,  781 
Cotton,  absorbent,  67 
Counter-irritation,  78 
,  Cowline:,  K.  0.,  on  old  sprains,  362 
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Cranitis  acuta,  543 

chronica,  544 
Cranium,  atrophy  of,  534 

defective  formation  of,  531 

foreign  bodies  in,  571 

fractures  of,  573 

fractures  of  the  base  of,  594 

hyperostosis  of,  516,  537,  541 

incised  wounds  of,  565 

inflammation  of,  542 

necrosis  of,  545 

operations  on,  770 

penetrating  wounds  of,  561,  568 

plastic  surgery  of,  778 

principal  arches  of,  597 

separation  of  sutures  of,  614 

syphilis  of,  503 
Cravat  bandage,  25 
Croft's  operation  for  cicatrices,  145 
Crutch-pressure,  891 
Cupping,  85 
Cyrtometer,  783 
Cystoscope,  106 
Cystotomy,  after  injury  of  spinal  cord,  866 

DAVIES-COLLEY  operation,  171 
Decalcification,  226 
Deformities,  265 
Dennis,  F.  S.,  surgery  of  the  arteries  and 

veins,  435 
Dermoid  tumors  of  the  scalp,  506 
Desault's  bandage,  42 
Devotional  knee,  358 
Diabetes,  traumatic,  662 
Didot*s  operation  for  webbed  fingers,  184 
Dieflenbach's  method  in  rhinoplasty,  175 

plastic  operation,  upper  lip,  147 
Digital  compression,  125 
Dilatation  aneurysms,  374 
Dimple,  post-anal,  793 
Dinner-pad,  60 

Diphtheritic  inflammation,  170 
Dissecting  aneurysm,  392 
Distal  ligature,  for  aneurysm,  387 
Dorsal  vertebne,  dislocation  of,  836 
Dorso-axillary  cravat,  27 
Dressings,  fixed,  56 

surgical,  67 
Dura  mater,  557 

inflammation  of,  698 

sarcoma  of,  519 

suture  of,  775 
Duret  on  brain-concussion,  622 

Ij^AR  DISEASE,  septic  infection  from,  679 
J  escape  of  serous  fluid  from,  606 

hemorrhage  from,  605 

middle,  tuberculosis  of,  685 
Ecchymosis  of  eyelids,  603 
Echinococcus  cysts  in  the  head,  523 
Ectasine,  676 
Effleurage,  104 
Elastic  ligatures,  124 
Elasticity  of  the  skull,  580 
Elbow,  bandaf^e  for,  39 
Elbow-joint,  diseases  of,  364 
Electro-therapy,  105 


Elephantiasis,  479 

EmWism,  450 

Empyema  of  frontal  sinus,  766 

Encephalitis,  702 

Encephalocele,  728 

Endarteritis,  437 

Endocranitis^  698 

Endophlebitis,  445 

Endosteitis,  236 

Enemata,  103 

EnoHtoses,  513 

Epilepsy,  operations  for,  778 

trephining  for,  742 
Epileptic  habit,  746 
Epileptogenic  zones,  743 
Epiphyseolysis,  242 
Epiphysitis,  253 
Equino-varus,  296 
Equinus,  296 
Erichsen*  8  ligature,  124 
Erysipelas  of  the  scalp,  497 
Erythromelalgia,  879 
Esmarch's  bandage,  129 

elastic  tube,  127 
Estliinder's  cheiloplastic  operation,  145 
Ethmoid,  diseases  of,  768 

fracture  of,  763 
Excision  of  hip,  342 

Exophthalmos  from  orbital  hemorrhage,  604 
Exostoses,  229 

of  the  cranium,  513,  541 
Exploring  needle,  101 

External  iliac,  ligature  of,  for  aneur3r8m,  413 
Extradural  hemorrhage,  640 
Eyes,  bandages  for,  34 

FACE,  wounds  of,  137 
Facial  nerve,  injuries  of,  673 

spasm,  885 
Fat-embolism,  245 

Fehling's  operation,  ovariotomy  for  osteo- 
malacia, 227 
FelPs  method,  96 
Femoral  aneurysm,  410 
Fermenting  poultice,  75 
Field  hospitals,  206 

organization,  193 
Fifth -root  group  of  muscles,  816 
Filariasis,  474 
Filaria  sanguinis,  475 
Filo-pressure,  134 
Fingers,  abnormities  of,  183 

webbed,  183 
Finger-tip,  transplantation  of,  176 
Fischer,  on  brain-concussion,  622 
Fissure  of  Rolando,  783 

of  Sylvius,  784 
Flap-formation,  141 
Flat-foot,  310 

Foetal  head,  injuries  of,  547 
Foetus,  attache<l,  789 
Fomentations,  75 
Foot,  bandages  for,  50 
Foramen  of  Magendie,  558 
Forceps,  haemostatic,  129 
Formad  on  intracranial  hemorrhage,  653 
Forwood,  W.  H.,  on  military  surgery,  191 
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Fowler,  G.  R.,  on  plastic  surgery,  137 
Fowler's  operation  for  webbed  fingers,  186 
Fracture,  spontaneous,  242 
FracUires  of  the  base  of  tlie  skull,  594 

of  the  skull,  573 
Fragilitas  ossium,  227 
Franklinization,  105 
French's  mouth-gag,  167 
Frontal  sinus,  554 

diseases  of,  765 

injuries  of,  616 

parasites  in,  767 

tumors  of,  767 
Furuncle  of  bone,  237 

GALACTOCELE,  473 
Galea,  560 
Galvano-cauterv,  106 
Gasserian  ganglion,  excision  of,  911 
Gauntlet  bandage,  37 
Gauze,  69 

Genu-valgum,  224,  313 
Gerrish,  F.  H.,  surgery  of  the  lymphatic 

system,  461 
Gibney,  V.  P.,  on  orthopeedic  surgery,  265 
Gibson's  bandage,  31 
Giraldes*  operation  for  hare-lip,  159 
Glover's  suture,  118 
Gluteal  aneurysm,  418 
Glycosuria  in  brain-injuries,  662 
Gold-foil  in  cranial  surgery,  743,  775 
(lolding-Bird's  operation  for  hare-lip,  159 
(Granuloma,  21^2 
(» rat  tan's  osteoclast,  319 
(iroin,  aneurysm  in,  411 

bandages  for,  48 
Gumraatii  of  the  brain,  749 
(lunshot  wounds  of  the  head,  593 

statistics  of,  200 
Gymnastic  exercises,  292 

H.EMATOMYELIA,  800 
Hrt'matorrhachis,  800 
Iljcmostatic  force[>s,  129 
Ilimedom's  openition  for  hare-lip,  157 
Hair  over  spina  bifida  occulta,  792 
Handkerchief  bandages,  25 
Hare-lip,  1.V2 

double,  160 

suture,  119 
Harvard  tamping-iron  case,  578 
Head,  contusions  of,  562,  572 

injuries  of,  547 

percus'^ion  of,  687 

surgery  of,  497 

surj^ical  anatomy  of,  552 
Headache,  trephining  for,  748 
Heat-centres  of  brain,  753 
Heniorrhajre,  treatment  of,  125 

intracranial,  640 
Hernia  cerebri,  (KIH 
Heteroplastic*  operations,  139 
Hewson's  torsion  force{»s,  132 
Hip,  congenital  dislocation  of,  345 

neuroses  of,  333,  .S45 
Hip-joint  dis<»as<\  826 
Hod^kin's  dis(»ase,  490 


Hoe/s  clamp,  127 

Uomoplasty  in  cranial  surgery,  782 

Hopkins's  chain,  63 

Horns,  cutaneous,  508 

Hospital  corps,  197 

Housemaid's  knee,  358 

Howard' s  method  for  artificial  respiratioD,  93 

Hunter's  operation  for  aneurysm,  386 

Hydrocephalus,  732 

spinal  draina^  for,  852 
Hydrorrhachis  interna,  792 
Hygroma,  cystic,  of  the  neck,  470 
Hypodermic  injection,  100 
Hyperostosis  of  the  skull,  515 

ICE-BAG,  78 
Idiocy,  714 

Ignipuncture,  263 

Iliac  aneurysm,  414 

llio-femordii  triangle  bandage,  29 

Infection  aneurysms,  371 

Infective  sinus  thrombosis,  692 

Inferior  dental  nerve,  excision  of,  910 

Inguinal  aneurysm,  411 
I  Injection,  hypodermic,  100 

Innominate  aneurysm,  426 

Intercostal  nerves,  operations  on,  916 
I  Intermaxillary  bone  in  hare-lip,  160 

Intracranial  tumors,  749 

Intraventricular  hemorrhage,  653 

Involucrum,  246 

Irrigation,  75 

Isinglass  plaster,  70 

Issues,  81 

JACKET  PLASTER,  59 
Jacksonian  epilepsy,  772 
Jacobson  on  intracranial  hemorrhage,  643 
Japan,  aneurj-sm  in,  368 
Joints,  diseases  of,  325 

relaxed,  324 
Jugular  vein,  thrombus  of,  712 

wounds  of,  443 
Jurv-mast,  60  . 

Jute,  68 

17EEGAN'S    operation    for    rhinoplasty. 

Keen,  W.  \V.,  on  the  surgery  of  the  spine,  787 

Keloid,  cicatricial,  144 

Keynote,  293 

Knee,  bandages  for,  49 

sarcoma  of,  350 
Knee-jerk,  822 
Knee-joint,  diseases  of,  346 

exeision  of,  355 

internal  derangement  of,  357 
Knight,  lK)w-leg  springs,  319 

club-foot  shoe,  301 
Kn<x'k-knee,  313 

of  bakers,  318 
Knots,  116 

KTmig's  o|>eration  for  rhinoplastv,  176 
Kyphosis,  271,  278,  312 

I  ABORDIirS  method,  95 
1j  Laminectomy,  858 
for  paraplegia,  823 
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Lan^nbeck*H  method  for  cheiloplasty,  146 

for  uranoplaMty,  169 
laparotomy  on  the  battle-field,  217 
Leeching,  86 

I>ee's  method  for  variccH,  454 
Leontiani}*,  537 

ossea,  223 
I>eptomeningitiH,  701 
Ix^ttenneur' 8  method  for  plaHtic  operations, 

141 
Leucocx-thieraia,  492 
Liebreich'8  eve-bandage,  55 
Ligatures,  122,  132 
Lingual  nerve,  excision  of,  911 
Lint,  67 

Lip.  lower,  deformities  of,  151 
Lipoma  of  the  scalp,  51 1 
Liporocele,  473 
Lips,  ectropion  of,  149 
Lister's  aorta  c»om pressor,  127 
Lithotomy  ponition,  bandage  for,  54 
Litigation  symptoms,  804 
Litters,  209* 

Longitudinal  sinus,  dilatation  of,  530 
suture  of,  640 
wounds  of,  640 
I^)ose  bodies  in  the  knee,  358 
LordosiK,  271 
Lumbar  absceas,  275 
Lymphadenitis,  485 
Lymphangiectasu*,  468 
Lymphangioma,  470 
Lymphangitis,  466 
Lymphatic  glands,  inflammation  of,  485 

system,  surgery  of,  461 
Lymphatics  of  the  head,  557 

obstruction  of,  468 

woimds  of,  468 
Lympluvdema,  471 
Lymphoma,  494 
l^ymphorrhagia,  483 
Lymphosarcoma,  493 
Lymph-scrotum,  482 
Lymph-varix,  471 

M^'BUKNKY'S  HOOKS,  143 
Macewen  on  i>ercussion  of  the  cranium, 
687 
scheme  of  cerebral  veins,  556 
Macewen' s  methmi  for  aneur^'sm,  390 

for  osteotomy,  318 
Macintosh,  68 
Macnxlaclylia,  472 
Macn)melia,  471 
MacroiMKlia,  473 
Macrostoma,  149 
Miigeiniie,  fonimeii  of,  558 
Malacosteon,  225 
Malaxation  for  aneurysm,  390 
Malgaigne's  oi)erati(»n  for  hare-lip,  157 
Marasmic  thrombosis,  691 
Marshall  Hall's  meth<Ml,  94 
Massage,  103 
Mastoid,  disease  of,  703 

l>ercussion  of,  705 
Mastoid  antrum,  553,  708 
Mayo's  metluKl  for  varices,  453 


Meckel's  ganglion,  excision  of,  908 
Median  nerve,  injury  of,  902 

operations  on,  916 
Medulla  oblongata,  eccliymo(«es  in,  656 
Meningeal  arteries,  aneurysms  of,  526 

arterv,  middle,  (i47 
injuries  of,  642 

cavity,  drainage  of,  776 
Meningitis,  663 

operation  for,  713 

spinal,  traumatic,  839 

tubercular,  276 
spinal  drainage  for,  852 
Meningocele,  727 

spinal,  792 
Meningo-myelocele,  792 
Mento-vertico-occipitaJ  cravat,  26 
Mercier' 8  catheter,  110 
Mesarteritis,  437 
Mesophlebitis,  445 
Metatarsalgia,  879 
Metoplastic  operations,  151 
Micnicephalus,  714 
Microstoma,  149 
Military  surgery,  191 
Milk,  intravenous  injection  of,  91 
Minor  surgery,  17 
Mirault-Langenbeck  operation,  158 
Mollities  ossium,  225 
Monsters,  double,  789 
Morgan's  trajector,  776 
Mortise  operation  for  hare-lip,  159 
Morton's  fluid  for  injection,  794 
Mother's  mark,  456 
Mouth-gags,  16(> 
Moxa,  82 

Muscle-beating,  104 

Musculo-cutaneous  nerve,  operations  on,  918 
Musculo-spiral  nerve,  injury  of,  903 

o|)enition,  917 
Mustard  plaster,  79 
Myelitis,  traumatic,  840 
Myositis  ossiHcans,  289 

N-EVrS,  456 
Nasal  Inmes,  fracture  of,  763 
i  Naso-frontal  cephalocele,  724 
I  Naso-orbital  cephalocele,  724 
Neck,  cystic  hygroma  of,  470 
Necrosis  of  bone,  247 

of  the  skull,  645 
Necrotomy,  250 
Needles,  115 

Needling  for  aneurysm,  391 
N^laton's  operation  for  hare-lip,  156 
Nerve-callus,  896 
Nerve-grafting,  897 
Nerve-spasm,  885 
Nerve-stretching,  904 
Nerves,  antemia  of,  8r»8 

(compression  of,  K91 

contusion  of,  893 

cranial,  injuries  of,  670,  900 

di»generation  of,  8()9 

injuries  of,  890 

regeneration  of,  871 

section  of,  906 
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Nerves,  surgery  of,  867 

suture  of,  896 

tensile  strength  of,  905 

tumors  of,  889 

wounds  of,  894 
Neuljer's  method  for  bone-cavitieR,  252 
Neuralgia,  879 

after  scalp  wounds,  565 

facial,  operations  for,  907 

section  of  spinal  nerve-roots  for,  855 
Neurectasy,  904 
Neurectomy,  906 
Neuritis,  873 
Neuropathic  bed-sore,  810 
Neuroplasty,  897 
Neurorrhaphy,  896 
Neurotomy,  906 

Norton's  operation  for  webbed  fingers,  185 
Nose,  fracture  of,  764 

plastic  surgery  of,  174 

sunken,  180 
Nuck's  spinal  brace,  284 

OAKUM,  67 
Obturators  for  cleft  palate,  164 
Occipito-frontal  triangle  bandage,  26 
Oculo-motor  nerve,  injuries  of,  672 
(Esophageal  bougie,  99 
Olfactory  nerve,  injuries  of,  670 
Ollier's  operation  for  rhinoplasty,  178 
0])tic  nerve,  injuries  of,  671 
Optic  neuritis,  637 
Orbit,  aneurj'sms  of,  431,  526 

emphysema  of,  610 

liemorrhage  into,  604 

pulsating  tumors  of,  650 
Orbital  roof,  fractures  of,  611 
Orthopa'dic  surgerv,  2(55 
Osteitis,  23() 

deformans,  228 
08te(x:last,  320 
Osteoma,  22i> 

of  the  head,  513 
Osteomalacia,  225 

ovariotomy  for,  227 
Osteomyelitis,  23f) 

chronic,  253 

of  the  skull,  543 

tubercular,  25(5 
Osteophytes,  cranial,  516 
Osteopla^stic  surjjery  of  the  cranium,  778 
Osteoporosis,  223,  248 
Osteopsathyrosis,  227 
Osteosclerosis,  223,  248 
Osteotomy,  224 

in  jronu-valj^um,  318 
Ostitis  of  the  hip,  326 
Otitis,  679 
Ovariotomy  for  osteomalacia,  227 

PAOIIYDEKMIA       LYMPHANGIEC- 
TATICA,  4«2 
Pachymeningitis,  651,  698 
gummosa,  504 
hemorrhagica,  700 
Paget's  disease  of  the  bones,  228,  539 
Palate;,  cleft,  163 


Panelectroscope,  107 

Panniers,  surgical,  204 

Paper,  waxed,  68 

Paquelin's  cautery,  83 

Paraffin  bandage,  65 

Paralysis  from  nerve-injoriefi,  8^ 

Paralytic  deformities,  322 

Paraplegia,  operations  for,  82H 

Park,  K.,  on  diseases  and  injuries  of  the 

head,  497 
Parking's  operation  for  drainage  of    sub- 
arachnoid space,  85^) 
Pepsin  for  removal  of  dead  bone,  250 
Percussion  in  brain  disease,  687,  705 
Periadenitis,  485 
Periarteritis,  437 

nodosa,  369 
Periarthritis  of  knee,  356 

of  hip,  332,  343 
Pericranitis,  542 
Perinephritis,  279 
Periostitis,  232 

albuminosa,  232 

tubercular,  234 
Periphlebitis,  445 
Pes  planus,  310 
Petrissage,  104 
Petrous  bone,  fissure  of,  597 
Phelps  on  brain-contusion,  623,  631 

hip-splint,  336 

operation  for  varix,  455 
Phlebitis,  445 

of  brain-sinuses,  695 
Phrenic  nerve,  injury  of,  *.M)1 
Pia  mater,  5(»0 
Pigeon-breast,  271,  312 
Pljister-of-Paris  bandage,  57 

jacket,  59,  282 
Plasters,  69 
Plastic  surgerv,  137 
Pneumatocele,  501 
Pneumogastric  nerve,  534 

injury  of,  901 
Pneumonia  after  brain-injuries,  662 
Poliomyelitis,  298,  322 
Polydactylism,  187 
Polyneuritis,  873 
Popliteal  aneurA'sm,  405 

nerve,  operations  on,  918 
Porencephalitis,  715 
Post-anal  dimple,  793 

gut,  790 
Potain's  asj>irator,  97 
Pott's  disejuic,  269 
Poultices,  74 
Prosopalgia,  879 
Protective,  (>8 
Pseudo-rheumatism,  236 
Psoas  aliscess,  275 

contracture,  273 
Pulse,  retardation  of,  in  aneurysm,  377 
Pupil  in  brain-al)scess,  687 

in  brain-compression,  635 
Pyophylactic  membrane,  668 


Q 


UILLED  SUTURE,  120 
Quilt  suture,  120 
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RACEMOSE  aneurysm,  398 
Rachitic  roeary,  221 
Rachitis  220 
Radial  nerve,  injury  of,  903 

operations  on,  917 
Railway  spine,  802 
Raw-hfde  splints,  65 
Rectal  tube,  102 
Reel-foot,  296 

Reflexes  from  spinal  cord,  821 
Respiration,  artificial,  92 
Retractors,  69 

Reverdin's  method  for  skin-gpraftiDg,  143 
Rhinoplasty,  174 
Richardson's  bellows,  92 
Rickets,  220 
Roberts,  J.  B.,  on  surgery  of  the  nerves, 

867 
Rolando,  fissure  of,  783 
Roller  bandage,  17 

Row's  operation  in  double  hare-lip,  161 
Rubber-dam,  69 
Rudtorffer's  stomatoplastic  operation,  149 

SACRO-COCCYGEAL  TUMORS,  789 
Saddle  nose,  180 
Saline    solution,  intravenous    injection    of, 

90 
Sarcoma  of  the  head,  517 
Sayre,  club-foot  shoe,  304 
Scalp,  emphysema  of,  500 

erysipelas  of,  497 

gangrene  of^  499 

tumors  of,  505 

wounds  of,  560,  564 
Scarification,  84 
Schede's  blood-clot  method,  252 
Schimmelbusch's  metoplastic  operation,  151 
Sciatic  nerve,  injury  of,  904 

operations  on,  917 
Scoliosis,  287 
Scrofula,  464 

Scrotum,  elephautiasis  of,  481 
Scubetus,  bandage  of,  55 
Semilunar  cartilage,  dislocation  of,  349,  357 
Senn,  N.,  on  diseases  of  the  bones,  219 
Senn's  exploring  syringe,  262 

stretcher,  210 
Septic  infection,  intracranial,  675 
Seijuestrotomy,  250 
Sequestrum,  247 
Serre's  operation,  148 
Seton,  82 

oakum,  67 
Shafier,  club-foot  shoe,  304 
Shoulder,  bandage  for,  40 
Shoulder-joint,  diseases  of,  362 
Shotted  suture,  121 
Si^ioid  groove,  553 

sinus,  555,  711 
Simon's  operation  for  hare-lip,  158 
Sinus,  lon(?itudinaI,  hernial    dilatation   of, 
530 
suture  of,  640 
Sinuses,  cerebral,  556 
rupture  of,  641 
wounds  of,  640 


Sinus-phlebitis,  695 
Sinus-thrombosis,  689,  691 
Skin-grafting,  143 
Skull.    See  Cranium. 
Slings,  24 
Soap  plaster,  71 
Sounds,  111 
Spanish  windlass,  127 
Sphenoidal  sinus,  diseases  of,  769 
Spheno-orbital  cephalooeles,  724 
Spheno-palatine  ganglion,  excision  of,  908 
Spina  bifida,  790 
excision  of,  794 
occulta,  791 
Spinal  accessory  nerve,  surgery  of,  887 
spasm,  886 

cord,  compression  of,  842 
concussion  of,  797 
infiammation  of,  840 
injuries  of,  operations  for,  823 
localization  of  functions  in,  815 
tumors  of,  843 
wounds  of,  807 

drainage,  852 

hemorrhage,  800 

irritation,  280 

nerve-roots,  section  of,  855 

nerves,  787 
Spine,  787.     See  also  Vertebrcs, 

actinomycosis  of,  849 

cancer  of,  279 

caries  of,  269 

congenital  deformities  of,  789 

curvature  of,  271,  287 

dislocations  of,  832 

fractures  of,  811 

gunshot  fractures  of,  829 

lateral  curvature  of,  287 

plastic  surgery  of,  795 

sprains  of,  797 

surgery  of,  787 

tuberculosis  of,  269 
Splints,  for  army  use,  200 

felt,  ()6 

plaster,  62 

raw  hide,  65 
Spondvlarthnwace,  269 
Sixjndylitis,  269,  280 
Sprains,  361 
Staffordshire  knot,  117 
Staphylorrhaphy,  165,  167 
Starched  bandage,  64 
Stimson,  L.  A.,  on  aneurysm,  367 
Stomach-pump,  98 
Stomach-tube,  98 
Stomatoplasty,  148 
Strangury,  8*0 
Strapping,  71 

Streptothrix  in  cerebral  abscess,  676 
Stump,  bandage  for,  53 
Styptics,  130 
Subarachnoid  space,  558 
Subclavian  aneur\'sm,  422 
Sulnlural  heniorrhagi»,  640,  650 

space,  558 
Siicrson's  method  for  cleft  palate,  165 
Sujwrior  maxillary  nerve,  neurectomy  of,  908 


ill 


periostitis,  235 
Syringomyelia,  792 
operations  for,  849 

TA(JLIACX)ZZrS  OPERATION,  182 
Talipes,  296 
Tampon,  69 
Tapotement,  104 
Tapping  for  liydrocephalus,  739 
Tarsalgia,  879 
Taylor  club-foot  shoe,  303 

spinal  assistant,  283 
Temiwro-sphenoidal  abscess,  688,  710 
Tendo  Achillis,  shortening  of,  308 
Tenotomy,  306 
Tent,  69' 

Testicle,  strapping  of,  71 
Tliermo-cautery,  ^3 
Thermometer,  clinical,  101 
Thiersch's  method,  143 
Thomas's  club-foot  shoe,  303 

knee-splint,  352 
Thoracic  duct,  wounds  of,  468 
Thrombo-phlebitis,  242 
Thrombosis,  449 

of  brain-sinuses,  691 
Tibia,  curvature  of,  319 
Tic  douloureux,  881 
Tongue-and-groove  suture,  121 
Torsion  of  arteries,  131 
Torticollis,  spasmodic,  886 
Touniiquets,  126 

useless  in  battle,  216 
Trajector,  Morgan's,  776 
Transfusion  of  blo<xl,  88 
Transportation  of  wounded,  207 
Trap-door  operation  on  the  cranium,  780 
Traumatic  epilepsy,  744 
Trephining  for  depression  of  the  cranium, 
o90 

for  oi)iIcpsy,  742 

for  intracranial  hemorrhage,  646 

nictluMls,  770 

replacement  of  bone  after,  1S8 
Trigeminal  nerve,  operations  on,  907 
TnK'hlear  nerve,  injury  of,  672 
TuWrcular  periostitis,  234 
Tuberculosis,  462 


Urethroscope,  107 

Urine,  retention  of,  after  spinal  injurie 

VACCINATION,  99 
Valgus,  296,  309 
Valsalva's  method  in  aneur}'sm,  383 
Varices,  451 

of  the  skull,  529 
Varicose  aneurysm,  392 
Varus,  296 
Veins,  diseases  of,  445 

surgery  of,  441 

tumors  of,  459 

varicose,  451 

wounds  of,  441 
Velpeau's  bandage,  41 
Venesection,  87 
Vertebrae,  osteomyelitis  of,  850 

tuberculosis  of  arches  of,  852 

wiring  of,  838 
Vesicants,  80 
Vienna  paste,  453 

Vomer,  resection  of,  in  double  hare-lip 
Vomiting  in  brain-abscess,  686 

WALTON'S  method  for  cervical  dii 
tions,  834 
Wardrop's  operation  for  aneurysm,  3W 
\Vater-l)ed  of  the  brain,  559 
Wen,  506 

Wharton,  II.  W\,  on  minor  surgery,  l^ 
White  swelling,  346 

of  the  ankle,  359 
Whitman's  spinal  apparatus,  283 
Willard's  hip-splint,  334 
Wolff's  method  for  club-foot,  305 
Wood's  method  for  rhinoplasty,  179 
Wood-wool,  68 
Wounded,  care  of,  191 
Wounds,  gtinshot,  first  care  of,  214 
Wrist,  ostitis  of,  365 


AWNING  in  cerebellar  al 


68t 


ZKLLEK'S  operation  for  webbed  fi 
186 
Zygomatic  arch,  fractures  of,  765 
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